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Introduction

At the United Nations Conference on Environment and Development in Rio de
Janeiro in June 1992, more than 150 countries signed the UN Framework Convention
on Climate Change (the Climate Convention).

On 21 December 1993 the Climate Convention was ratified by a sufficient number of
countries, including Denmark, for it to enter into force on 21 March 1994. Currently,
there are 198 Parties (197 States and 1 regional economic integration organization) to
the United Nations Framework Convention on Climate Change.

This report is Denmark’s Eighth National Communication under the Climate
Convention (NC8) and the fifth under the Kyoto Protocol as well as Denmark’s Fifth
Biennial Report under the Climate Convention (BRS5). Since Denmark’s ratification
of the Climate Convention covers the entire Realm, the report also includes
information on Greenland and the Faroe Islands. The Kyoto Protocol, however, only
covers Denmark and Greenland due to a ratification with a territorial exclusion to the
Faroe Islands. The second commitment period of the Kyoto Protocol only covers
Denmark as part of the EU due to a planned ratification with a territorial exclusion to
Greenland. The report is organised in accordance with the guidelines for national
communications adopted by the parties to the Climate Convention and as far as
possible it follows the Annotated Outline for the Fifth National Communication
suggested by the Climate Secretariat in June 2009.

A summary of reporting of the supplementary information under Article 7, paragraph
2, of the Kyoto Protocol is given in Table 0.1. This table allows identifying the
Kyoto Protocol elements that are allocated in different sections of the report.

TABLE 0.1 SUMMARY OF REPORTING OF THE SUPPLEMENTARY INFORMATION UNDER ARTICLE 7,
PARAGRAPH 2, OF THE KYOTO PROTOCOL IN THE NCS8.

3.3

3.4

3.5

5.4

4.3

4.2

Art. 10a: 3.3

Art. 10b: 4 and 6

Art. 10c: 7

Art. 10d: 8

Art. 10e: 9

7
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In addition to efforts described in this report, Denmark also contributes to the
European Union's common efforts under the Climate Convention, the Kyoto Protocol
and the Paris Agreement. Such efforts have — and will in the future — be transposed
by implementation of common and coordinated policies and measures to reduce
greenhouse gas emissions, including under the European Energy Union. Further
information on the EU's climate policy etc. is available in the EU’s Eighth National
Communication submitted to the UNFCCC in December 2022.

The Danish Ministry of Climate, Energy and Utilities has been in charge of

coordinating the work relating to Denmark’s Eighth National Communication.
Contributions have been made by the institutions mentioned in Box 0.1.

B0X 0.1 INSTITUTIONS CONTRIBUTING TO NC8 AND BRS5

Danish Ministry of Climate, Energy and Utilities and Danish Energy Agency, Danish Meteorological
Institute and Geological Survey of Denmark and Greenland thereunder;

Ministry of Children and Education;

Ministry of Environment of Denmark and Environmental Protection Agency and Danish Nature
Agency thereunder;

Ministry of Food, Agriculture and Fisheries and Danish AgriFish Agency thereunder

Ministry of Foreign Affairs;

Ministry of Industry, Business and Financial Affairs and the Danish Business Authority thereunder;

Ministry of Social Affairs, Housing, and Senior Citizens;

Danish Ministry of Taxation;

Ministry of Transport;

Faroe Islands - contributions from and coordinated by the Environment Agency;

Greenland - contributions from and coordinated by the Ministry of Agriculture, Self-Sufficiency,
Energy and Environment;

Roskilde University;

Technical University of Denmark;

University of Copenhagen;

University of Southern Denmark;

Aalborg University;

Aarhus University and DCE - Danish Centre for Environment and Energy thereunder.
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1 Executive Summary

1.1  NATIONAL CIRCUMSTANCES RELEVANT TO GREENHOUSE GAS EMISSIONS AND
REMOVALS

1.1.1 General

The Kingdom of Denmark — the Realm - comprises Denmark, Greenland and the
Faroe Islands. The UN Framework Convention on Climate Changes has been ratified
on behalf of all three parts of the Realm.

Today, Denmark has a population at around 5.9 mill. and a total area of 43,054 km?.
More than 60% of the area is used for agricultural purposes, while 13% is forested
and 14% is towns, roads and scattered housing, while the rest consists of natural
areas, including lakes, watercourses, heath, etc.

The Danish climate is temperate with precipitation evenly distributed over the year.
The mean annual temperature is 8.7°C and mean annual precipitation is 759 mm.

From 1990 to 2021 the Danish economy grew at an average annual growth rate of
1.7% measured in GDP (fixed prices). In 2008, 2009 and 2020 the economy
contracted by 0.5%, 4.9% and 2.0% respectively. In 2021, the economy showed a
positive growth rate again with a growth rate of 4.9%. In 2021, GDP (in current
prices) was DKK 2,504 billion, corresponding to DKK 428 thousand per capita (1
Euro = approximately DKK 7.43 in 2022).

1.1.2 Energy, transport, the household sector and the business sector

Denmark is no longer self-sufficient in energy, due primarily to the decrease in
production of oil and gas in the North Sea. Renewable energy is increasingly
contributing to the energy supply.

Despite the economic growth, total energy consumption has remained largely
unchanged at between 800 PJ and 900 PJ since 1980, however with a decrease below
800 PJ since 2011 — partly due to an increase in net imports of electricity and partly
due to energy savings. Denmark's dependence on oil and coal has fallen, and
particularly within electricity and heat production, Denmark has succeeded in
substituting with other fuels. For 2021, 41.8% of the observed gross consumption of
energy was supplied by renewable energy (for 2020, 39.5% and according to the EU
methodology 31.7% in 2020). The renewable energy resources are mainly wind
energy and biomass, which are used to produce electricity, combined heat and power,
or district heating.

The observed energy consumption in 2021 was 705 PJ. In 2020, energy production
and supply alone accounted for 19% of Denmark's total emissions of greenhouse
gases (excluding LULUCF), primarily COa.

The energy consumption in the household sector primarily comprises heating and
electricity consumption. Since 2000 the net heat demand per m? has decreased and
was in 2021 approx. 24.5% below the level in 1990. In the period 1990-2021 the
economic development in total private consumption showed a 64.5% increase,
whereas total household electricity consumption increased by 9.0% only.
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Denmark is a relatively small and densely populated country with a large share of the
population living in cities. This influence the transport activity in Denmark.

Industry's production value accounted for about 19.4% of total production in 2020.
The largest sectors of industry are the food, drink and tobacco, engineering industries
(furniture/machinery/metal/electronics), and phamaceutical/chemical industries. By
far the largest part of the greenhouse gas emissions in the business sector, is CO»
from energy consumption, which in 2021 accounted for about 20% of Denmark's
observed emissions of CO; related to energy consumption.

1.1.3 Waste, agriculture and forestry

The waste sector's methane emissions accounted for 2.0% of the total greenhouse gas
emissions in 2020. Methane emissions from the waste sector are expected to fall in
the future due to the obligation the municipalities have had since 1997 to send
combustible waste for incineration. In addition, gas from a number of landfill sites is
used in energy production, which helps to reduce both CO2 and methane emissions.

The agricultural area in Denmark has fallen from 72% of the total area in 1960 to
61% in 2021. The number of farms has fallen by 69% from 1980 to 2021, while the
average size of farms has increased by 246% in the same period, from 24 ha to 83 ha.
At approximately 10%, agricultural exports still make up a large proportion of
Denmark's total exports.

Approximately 15% of Denmark is forested, and the Forestry Act protects a very
large part of the existing forest from other land use. The ambition is to have about
25% of Denmark's area forested by the end of the 21st century.

1.1.4 Greenland and the Faroe Islands

Greenland is the world's largest island, with an area of 2.2 mill. km?, 81% of which is
covered by the ice sheet. From north to south, Greenland extends over 2,600 km.
Greenland has a population of around 56,400, and fishing is the main occupation.

Greenland's climate is Arctic. The warmest recorded temperature since 1958 is
25.9°C, while temperatures can fall to below -70°C on the inland ice sheet.

The Faroe Islands consist of 18 islands with a total area of 1,399 km? and have a
population of around 53,600. The climate is characterised by mild winters and cool
summers and the weather is often moist and rainy. The mean annual temperature is
7.0°C in Térshavn.

The Faroe Islands is a modern, developed society with a standard of living
comparable to other Nordic countries. Fishery and fish farming along with the related
industries, are of such importance that their influence determines the overall
performance of the Faroese economy. The export of demersal and pelagic fish
together with the export of salmon amounts to over 90% of the total export of the
Faroe Islands. In the last few years tourism has started to grow and the tourist
industry today amounts to around 2.5% of the total gross value added of the Faroese
economy.

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE 17



1.2 GREENHOUSE GAS INVENTORY INFORMATION

Denmark's greenhouse gas inventories are prepared in accordance with the guidelines
from the Intergovernmental Panel on Climate Change (IPCC).

Table 1.1 shows Denmark's, Greenland’s and Faroe Islands’ total emissions of the
greenhouse gases CO2, CH4 and N>O and the industrial gases HFCs, PFCs and SFe
from 1990 to 2020, calculated in CO; equivalents in accordance with the general
rules for inventories under the Climate Convention.

Table 1.2 shows Denmark's total emissions of the greenhouse gases CO2, CH4 and
N20 and the industrial gases HFCs, PFCs and SFs from 1990 to 2020, calculated in
CO; equivalents.

TABLE 1.1 DENMARK'S, GREENLAND’S AND THE FAROE ISLANDS’ TOTAL EMISSIONS AND REMOVALS OF

GREENHOUSE GASES, 1990 - 2020
Source: Nielsen et al. (2022a).

Note: NO: Not Occuring, NE: Not Estimated (partly), NA: Not Applicable (partly)

1.2.1 Carbon dioxide, CO:

Most CO» emissions come from combustion of coal, oil and natural gas in energy
industries, residential properties and in manufacturing industry (44% in 2015). Road
transport is also a major contributor. For total transport, the share was 42% in 2020).
The relatively large fluctuations in the emissions from year to year are due to trade in
electricity with other countries - primarily the Nordic countries.

In 2020, total actual CO; emissions inventoried under the Climate Convention for
Denmark, excluding land-use change and forestry (LULUCF) and indirect CO2, were
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about 47% lower than in 1990. If LULUCF and indirect CO3 is included, net
emissions were about 49% lower.

The reduction since 1990 is due, in particular, to a significant change in the use of
fuels in energy production from coal to natural gas and renewable energy, more
widespread use of CHP and improved energy efficiency.

1.2.2 Methane, CH4

Anthropogenic methane emissions primarily stems from agriculture, landfills and the
energy sector, among which agriculture contributes the most by far. The emissions
from agriculture are due to enteric fermentation in farm animals and the handling of
manure. Over the time series from 1990 to 2020, the emission of CH4 from enteric
fermentation has decreased by around 9% due to a decrease in the number of cattle.
However, in the same period the emissions from manure management increased by
around 18% due to a change in animal housing systems from traditional systems with
solid manure towards slurry-based housing systems.

Emissions of methane from landfills are decreasing, because the production of
methane has fallen year by year since the ban on landfilling of combustible waste in
1997.

The emissions from energy production have been rising with increasing use of gas
engines. However legislation establishing emission limits for existing gas-driven
engines and decreased use of gas engines has resulted in lower emissions.

In 2020, total methane emissions were 10% below the 1990 level.

1.2.3 Nitrous oxide, N2O

Agriculture constitutes the largest source by far of nitrous oxide emissions since it
can be formed in the ground, where bacteria convert nitrous compounds from
fertiliser and manure. Bacterial conversion of nitrogen also occurs in drain water and
coastal water due to leaching and run off. From 1990, nitrous oxide emissions from
agriculture have decreased by 25 % due to legislation to improve the utilisation of
nitrogen in manure. A small share of nitrous oxide emissions originates from power
and district heating plants, and cars with catalytic converters.

In 2020, total nitrous oxide emissions were 32% below the 1990 level.

1.2.4 The industrial gases HFCs, PFCs and SFs

The contribution of f-gases (HFCs, PFCs and SFg), to Denmark's total emissions of
greenhouse gases is relatively modest. However, the emissions of these gases
increased significantly during the 1990s. HFCs, which are primarily used in
refrigeration and air conditioning, are the biggest contributor to f-gas emissions.
From 1995 to 2020 annual emissions of HFCs increased from 241 to 335 Gg of CO»
equivalents. However, emissions of HFCs peaked at 989 kt of CO; equivalents in
20009.

The total emissions of HFCs, PFCs and SF¢ increased by 5% from 1995 to 2020.
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1.2.5 Total Danish emissions and removals of greenhouse gases

In 2020, the total Danish emissions (i.e. without Greenland and the Faroe Islands)
were estimated to 41,509 kt of CO» equivalents (excl. LULUCF). If greenhouse gas
emissions by sources and removals by sinks from forests and soils are included (i.e.
with LULUCEF), then net total Danish greenhouse gas emissions excluding indirect
CO; corresponded to 44,616 kt of CO; equivalents in 2020 — including indirect CO-
to 44,853 kt of CO; equivalents in 2020.

Of the total Danish greenhouse gas emissions in 2020, CO2 made up 69.7%, methane
16.5%, nitrous oxide 12.9%, and f-gasses 0.9.

TABLE 1.2 DANISH GREENHOUSE GAS EMISSIONS AND REMOVALS BY GAS AND SOURCE

AND SINK CATEGORIES IN 1990 - 2020
Source: Nielsen et al. (2022a).

54,306
60,125| 66,695 59,141| 56,356 51,389| 35,741 31,103
7,906 8,314 8,182 7,969 7,642 7,164 7,117
8,169 8,567 8,425 8,202 7,870 7,394 7,356
8,468 7,676 7,291 5,899 5,598 5,648 5,729
8,539 7,743 7,349 5,947 5,642 5,697 5,777

NO,NA 258 766 909 837 467 335
NO,NA 1 23 19 10 0 0
NO,NA| NO,NA| NONA| NONA| NONA| NONA| NONA

57
NO,NA

53,589 49,155 34,571
2,343 2,899 3,698 2,770 1,913 1,835 1,925
13,338 12,719| 11,871| 11,443| 11,069| 11,092| 11,268
6,874 5,401 5,135 5,102 2,458 792 3,107
1,896 1,729 1,467 1,319 1,191 1,130 1,210
NO NO NO NO

Note: NO: Not Occuring, NE: Not Estimated (partly), NA: Not Applicable (partly)

1.2.6 Greenland’s emissions and removals of greenhouse gases

In 2020, Greenland’s total emission of greenhouse gases excluding LULUCF was
575.35 kt CO; equivalent, and 576.69 kt CO; equivalent including LULUCF.

Stationary combustion plants (77.1 %) and transport (16.2 %) represent the largest
categories. The net CO; emission from forestry etc. was 0.2 % of the total emission
in CO7 equivalents in 2020. Total GHG emissions in CO; equivalents excluding
LULUCEF have decreased by 11.9 % from 1990 to 2020 and decreased 11.7%
including LULUCF.
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1.2.7 The Faroe Islands’ emissions and removals of greenhouse gases

In 2020, the Faroe Islands’ total emission of greenhouse gases including LULUCF
was 1,409 kt CO; equivalent.

The main part - i.e. 81 % - of the emissions were from the fuel consumption
including waste incineration in the energy sector in 2020. Almost 10 % were from
Industrial processes and Product Use, 6 % from Agriculture, 2 % from LULUCF and
1 % from Waste. The fluctuations in the GHG emissions in the Energy sector are
decisive for the fluctuations in the total GHG emissions. The emissions from the
Waste, Agriculture and LULUCEF sectors are relative small and constant. Emissions
from Industrial processes and Product Use have increased significantly since 2012.
In 2020, the total emissions were 65 % above 1990, the base year.

1.2.8 The national system for the estimation of greenhouse gas emissions

In pursuance of Article 5, Section 1 of the Kyoto Protocol, the Parties to the Protocol
shall establish national systems for the estimation of greenhouse gas emissions.

The Danish Centre for Environment and Energy (DCE) is responsible for producing
the Danish greenhouse gas emission inventories and the annual reporting to the
UNFCCC and the DCE has been designated the single national entity under the
Kyoto Protocol. DCE is therefore the contact point for Denmark’s national system
for greenhouse gas inventories under the Kyoto Protocol.

The work on the annual inventories is carried out in cooperation with other Danish
ministries, research institutes, organisations and private enterprises.

The Danish emissions inventory is based on the 2006 IPCC guidelines for calculation
of greenhouse gas emissions and the European CORINAIR program for calculation
of national emissions. Generally, emissions are calculated by multiplying the activity
data (e.g. fuel consumption, number of animals or vehicles) by an emission factor
(e.g. the mass of material emitted per unit of energy, per animal or per vehicle).

Uncertainty in the greenhouse gas inventories is calculated as recommended in the
IPCC guidelines and covers 100% of total Danish greenhouse gas (GHG) emissions.
The result of the calculations shows that total GHG emissions were calculated to
have an uncertainty of 14.0% and the uncertainty in the trend in GHG emissions
since 1990 was calculated to be =+ 3.1 %. The uncertainties are largest for N,O
emissions from stationary combustion and agricultural land and CH4 emissions from
enteric fermentation and solid waste disposal on land.

As part of the national system, DCE is drawing up a manual to use in quality
assurance and quality control of the emission inventories.

DCE produces an annual report (National Inventory Report) for the Climate
Convention in which the results of the calculations are presented and the background
data, calculation methods, plan for quality assurance and control, uncertainty and
recalculations are described and documented.

Over the years, improvements have been made regarding the quality and
documentation of the greenhouse gas inventory as a result of the quality assurance
and control procedures and the evaluations of national and international experts.
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1.2.9 The National Registry for accounting of assigned amounts and credits
from sinks and JI- and CDM-projects

Denmark’s national allowances registry and other EU Member States national
allowances registers are part of the EU emissions trading scheme, which entered into
force on 1 January 2005. The 16" of October 2008 the EU ETS was included in the
international emissions trading system under the Kyoto Protocol after successful
connection to the International Transaction Log. As of June 2012 the EU ETS
operations were centralized into a single European Union registry operated by the
European Commission and as of December 2012 the Danish Business Authority has
been responsible for administering the Danish KP Registry as well as Danish
accounts in the consolidated EU ETS Registry.

Since Denmark's Seventh National Communication to the Climate Convention was
published, only minor changes have occurred regarding the National Registry.

1.2.10 Trends in Danish greenhouse gas emissions from the base year under the
Kyoto Protocol

In relation to the protocol’s second commitment period 2013-2020, the quantified
emission limitation and reduction commitment (QELRC) for the European Union, its
member States and Iceland will be fulfilled jointly in accordance with Article 4 of
the Kyoto Protocol.

Denmark’s contribution to fulfil the commitments of the European Union, its
Member States and Iceland under Article 3 of the Kyoto Protocol in the second
commitment period 2013-2020 was determined by an agreement under Article 4 of
the Kyoto Protocol.

In Figure 1.1, Denmark’s total non-ETS emission for the period 2013-2020 is shown
together with Denmark’s assigned amount, holdings of other KP units and the net-
issuance of Removal Units (RMUs). With an excess of approximately 5.8 million
AAUs, it 1s expected that also the final compliance assessment after the so-called
“true-up” period will show, that Denmark is in compliance with the reduction target
under the Kyoto Protocol’s second commitment period.

In addition, and in accordance with the rules adopted for the 2™ commitment period
of the Kyoto Protocol, a net amount of 44.3 million RMUs have been issued from the
LULUCEF activities in Denmark 2013-2020. This is also illustrated in Figure 1.1 as
total issuance of units (AAUs plus net-RMUs) under the 2™ commitment period of
the Kyoto Protocol.
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FIGURE 1.1: GREENHOUSE GAS EMISSIONS IN DENMARK’S NON-ETS SECTORS 2013-2020, ANNUALLY
AND ACCUMULATED, DENMARK’S TARGET PATH IN THE EU AND THE TOTAL AMOUNT OF AAUS UNDER
2ND COMMITMENT PERIOD OF THE KYOTO PROTOCOL

Denmark's non-ETS emissions, annual EU targets, accumulated non-ETS emissions
2013-2020 and total AAUs wo/w RMUs under KP CP2 (MtCO2e and million units)
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mmmm Denmark's non-ETS Annual Emission Allocations 2013-2030 in the EU (annual AEAs, million) [left axis]
Denmark's total amount of AAUs (million) and net amount of Removal Units issued under KP-CP2 (RMUs, million) [right axis]
mmmm Denmark's total amount of Assigned Amount Units issued under KP-CP2 (AAUs, million) [right axis]
Denmark's accumulated non-ETS emissions 2013-2030 in MtCO2e (submission in 2022 - to be used as part of the EU compliance under

KP CP2) [right axis]

e Denmark's annual non-ETS emissions 2013-2030 in MtCO2e (annual submissions - used for annual compliance in the EU) [left axis]

Note that both the left and right y axis does not begin at 0.

1.3 POLICIES AND MEASURES

1.3.1 Denmarks climate policy

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
and 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
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Effort Sharing Regulation — with view to meet the long-term EU target: a climate-
neutral society by 2050.

In relation to the period 2013-2020, Denmark was committed to a reduction in non-
ETS emissions rising to 20% by 2020 relative to 2005. Furthermore, Denmark was
committed to reach a 30% share of renewables in energy use by 2020.

In relation to the period 2021-2030, and as part of the EU’s so-called Intended
Nationally Determined Contribution under the Paris Agreement, Denmark is
committed to a reduction in non-ETS emissions rising to 50% by 2030 relative to
2005. Furthermore, Denmark will allocate funds that sets a course towards a
Renewable Energy share of approximately 55% in energy use by 2030.

The current framework for Denmark’s energy and climate policy is the Danish
Climate Act adopted by the Danish Parliament in 2020.

Central in the Danish Climate Act are the goals of reducing Danish greenhouse gas
emissions by 70 per cent in 2030 compared to the 1990 level, and reaching climate
neutrality by 2050 at the latest. The Danish government pursue to advance the
climate neutrality target to 2045, and set a target of 110 per cent reduction in 2050
compared to 1990 level.

After the adoption of the Climate Act, more than 75 green agreements have been
concluded and over DKK 110 billion has been prioritized to the major climate
agreements. This include for example, agreements on a high and more harmonized
CO2e tax for industry etc., a significant expansion of Denmark's renewable energy
production and a binding reduction target for the agriculture and forestry sector,
which will all contribute significantly to achieving the 70 per cent target.

Danish climate policy is based on two pillars — the European and the national.

The EU determins a large part of the framework conditions, in the form of e.g.
objectives, requirements and quota trading system under which the Danish climate
effort operates. Common climate regulation in the EU can be to the advantage of
Denmark, as it creates more uniform conditions of competition and export
opportunities for Danish companies.

The EU has an overall climate target to lower total CO2e emissions by at least 55 per
cent in 2030 compared to the 1990 level. As a follow-up to the EU's 2030 climate
goals, the EU Commission presented the so-called Fit for 55 legislative package in
July 2021, which has since been supplemented with additional EU proposals in
December 2021 (the so-called "Winter package"). Fit for 55 contains a large number
of proposals that involves a historically broad revision of the EU's climate and
energy regulation, as well as new regulation being proposed within, among other
things, transportation. A large number of the Fit for 55 negotiations have been
completed. The final agreements between the Council and the European Parliament
on the building directive, the hydrogen and gas market package and the methane
regulation are expected to be reached during 2023.
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1.3.2 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 he 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.

1.3.3 Policies and measures and their effects
Allowance regulation

For many of the energy producers and a large part of the energy-intensive industry,
the Danish implementation of the EU Directive establishing a scheme for greenhouse
gas emission allowance trading within the Community form the framework for
Danish efforts (EU ETS). The companies that are covered by the scheme, and whose
activity thus is limited by a quota, can plan their climate action themselves. They can
choose to reduce their own emissions when this is most appropriate, or they can buy
allowances or credits from project-based emission reductions when this is considered
most appropriate. The companies covered by the scheme will thus have the
possibility of ongoing adjustment of their action so that it is always as effective as
possible.

After phase 1 (2005-2007), phase 2 (2008-2012) and phase 3 (2013-2020), the EU
ETS is now in phase 4 (2021-2030). The allowances for the installations in the EU
ETS have been calculated in accordance with the EU legislation. The legislative
framework of the EU ETS for its next trading period 2021-2030 (phase 4) was
revised in early 2018 to enable it to achieve the EU's 2030 emission reduction targets
in line with the 2030 climate and energy policy framework and as part of the EU's
contribution to the 2015 Paris Agreement.The Fit for 55 package endorsed on 8
February 2023 by the Permanent Representatives Committee proposes to revise
several pieces of EU climate legislation, including the EU ETS, setting out in real
terms the ways in which the Commission intends to reach EU climate targets under
the European Green Deal. The revised EU ETS Directive, which will apply for the
period 2021-2030, will enable this through a mix of interlinked measures eg. a mayor
revision of EU ETS as well as inclusion of ETS Maritime and ETS Transport,
Building and Industries.

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 has not used the flexible Kyoto Protocol
mechanisms for the achievement of Denmark’s target under the EU Effort Sharing
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Decision - also to be seen as Denmark’s contribution to the EU joint target under the
2" commitment period of the Kyoto Protocol.

Taxes and duties

The levels of taxes and duties are also having an effect on several greenhouse gas
emitting activities across sectors. Denmark has special taxes on motor vehicles,
energy products, alcohol, tobacco, and a number of other products. During the 1990s
a number of new environmental taxes were introduced. These taxes were placed on
consumer goods that caused pollution or were scarce (water, energy products such as
such as oil, petrol, electricity, etc.) or on discharges of polluting substances (CO-,
HFCs, PFCs, SF¢, SO, and sewage). Taxes are imposed on mineral oil, tobacco, and
alcohol in accordance with EU legislation.

The new cross-sectoral focus on Carbon Capture and Storage and Green Research

In 2022, Denmark adopted a so-called green tax reform with the objective of
achieving a reduction of 4.3 million tonnes of CO> emissions annually by 2030. This
green tax reform entails the introduction of a more consistent CO> tax structure.

By 2030, companies outside the EU's Emissions Trading System (ETS) will face a
uniform CO; tax rate of 750 DKK/tonne, while ETS companies will be subject to a
CO, tax rate of 375 DKK/tonne. Notably, mineralogical processes, particularly
subject to risks of carbon leakage, will be subject to a reduced tax rate of 125
DKK/tonne. As part of the reform, tax revenues generated would be allocated to
support further reductions and removals, for example through Carbon Capture and
Storage (CCS) initiatives. Approximately 17 billion DKK are expected to be
allocated for a CCS funding scheme between 2026 and 2043. The CCS funding
scheme is expected to achieving reduction/removals of 1.8 million tonnes of CO2
emissions annually by 2030.

The allocation of research funding in Denmark’s government budget is subject to
annual negotiation among the Parties in the Danish parliament, based on a proposal
presented by the government.

In recent years, the Danish research and innovation policy has placed a strong
emphasis on addressing climate challenges and contributing to the goals defined in
the Danish Climate Act.

The 2022 budget includes a research reserve agreement of DKK 2.4 billion, with
budgetary reservations extending from 2023 to 2025.

The energy sector

Energy production and energy-consuming activities in the different sectors are the
main contributors to the total emissions of CO2 due to use of coal, oil and natural
gas. The energy sector is therefore pivotal in the efforts to reduce the 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.
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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
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.

A vast range of measures have been applied over the years to achieve the various
energy policy objectives mentioned above.

Taxes have been used for a number of years as measures which also lead to a
reduction of the CO; emissions from the energy sector - partly with a view to a
general reduction and partly to promote the use of fuels with lower CO2 emissions,
mainly biomass. This includes lower CO, emissions, e.g. natural gas and biomass.
Such taxes are still being used.

Increased use of CHP and enlarging the areas receiving district heat have been main
elements of the Danish strategy to promote efficient use of energy resources ever
since the end of the 1970s.

Renewable energy sources have been promoted with economic measures, including

the tax system and through production grants. The increasing use of renewable
energy sources is reducing emissions of CO; from fossil fuels. The long term goal for
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the Danish government is to be a climate neutral society by 2045. In Climate
Projection 2022, the estimates for 2030 are the following: approximately 63%
renewable energy in gross energy consumption; approximately 109% of electricity
consumption to be supplied by renewable energy; gross energy consumption will
decrease slightly towards 2030; and by 2030 greenhouse gas emissions will be
reduced by 57% compared to 1990. The expansion of energy from offshore wind
turbines will — according to the estimated results in Climate Projection 2022 — help
ensure that 64% of the nation’s energy needs are met with renewable energy by
2030.

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.

In December 2020, a broad majority in the Danish Parliament reached a deal on the
future of fossil extraction in the North Sea, which led to the cancellation of the 8
licensing round and all future tender rounds to extract oil and gas. The deal also
establishes a final phase-out date of fossil extraction by 2050 and lays out plans for a
just transition of impacted workers.

The business sector

In addition to the key instrument - allowance regulation - the ongoing initiatives to
reduce the emissions from the business sector include promotion of energy savings
and energy efficiency improvements, conversion of energy production to cleaner
fuels and initiatives to reduce the emissions of industrial gases.

The transport sector

The transport sector’s greenhouse gas emissions peaked in 2007. The baseline
scenario from 2022 (Climate Projection 2022) predicts the sectors overall greenhouse
gas emissions to decrease by 29% from 2007 to 2030.

The electrification of light vehicles has increased over recent years due to the
technical improvements of the EV-cars as well as political action. The national
measures for the transport sector aims at creating the right incentives structures as
well as planning for and funding charging infrastructure on the state road network
and make available the regulatory framework for a proper charging infrastructure
overall. Regarding charging infrastructure, EUR 43 million have been set aside from
2020-2022 to co-fund charging infrastructure projects at housing associations as well
as on private and municipal areas. Furthermore, with Infrastrukturplan 2035
(Infrastructureplan 2035), there was allocated EUR 67 million in the period 2022-
2030 to the roll out of charging infrastructure along state roads.

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 CO2 emissions. With Aftale om gron omstilling af
vejtransporten (Agreement on green transition of the road transport) it was among
other things decided to rearrange the registration tax, so it further promotes the
uptake of low and zero emission cars.
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The household sector

With a view to reducing both direct and indirect CO, emissions from the domestic
sector, a wide range of initiatives have been launched. The initiatives promote
electricity savings, savings in energy consumption for space heating and fuel
conversion (from electric heat and oil to district heat, natural gas and renewable

energy).

The portefolio of initiatives in the household sector include energy taxes, CO; taxes ,
energy labelling of buildings, energy labelling of buildings when built, sold or
rented, regular energy labelling of large buildings and public buildings, minimum
energy requirements and energy labelling of appliances, information initiative
towards private households and support for the substitution of individual oil-based
furnaces.

In June 2021, Denmark adopted part 2 of Denmark's long-term renovation strategy
(LTRS) to support the renovation of the national building stock. The strategy
contains two non-binding indicative milestones for 2030, 2040 and 2050. The
determination of the indicative milestones are based on agreements such as the
Climate Agreement for Energy and Industry etc. of 22 June 2020 and Green Housing
Agreement 2020 of 19 May 2020. The strategy describes various initiatives aimed at
promoting the renovation of the Danish building stock and efforts aimed at insuring
energy efficiency in the national building stock.

Industrial processes

Process emission of CO> from cement production have since 2005 been subject to
regulation under the EU ETS.

When the only nitric acid production facility in Denmark stopped in 2004, nitrous
oxide emissions decreased with by approx. 0,9 mill. tonnes of CO> equivalents.

The regulation of emissions of the industrial greenhouse gases (HFCs, PFCs and SF¢)
is 2-phased, consisting partly in a tax and partly in a statutory order on
discontinuation of the use of the gases in new installations. The tax is imposed on the
substances on importation because none of them is produced in Denmark.

In July 2002 a statutory order on regulation of the industrial greenhouse gases
entered into force. It includes a general ban on use of the industrial greenhouse gases
in a wide range of new installations/products from 1 January 2006, including, for
example, domestic refrigerators and freezers, PUR foam, etc.

Agriculture, forestry and fisheries

Within the agricultural sector the following measures have reduced, or will reduce,
emissions: ban on burning straw on fields, Action Plans for the Aquatic Environment
I and II and the Action Plan for Sustainable Agriculture, Action Plan for the Aquatic
Environment III, the Ammonia Action Plan, Action Plan for Joint Biogas Plants and
subsequent follow-up programmes, Environmental Approval Act for Livestock
Holdings as well as other political agreements in the past addressing the agricultural
sector’s emissions of greenhouse gasses. Since the last NC-reporting the political
agreements have been addressing “GHG accounting and awareness building at farm-
level”, “Climate-friendly feed production for pigs” and “Promotion of green bio-
refining” cf. the agreement of 2nd May 2019, “Multifunctional Land Reparcelling
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Fund” cf. the agreement of 19th September 2019 and “Green Transition of The
Agricultural Sector” cf. the agreement of 4th October , 2021 where the latter includes
requirement for reduction of methane from enteric rumen fermentation, the use of
feed additives, inhibiting production of methane from enteric rumen fermentation,
which is expected to decrease the emissions of methane from dairy cows. The
agreement from 2021 also sat the ambition of restoring and rewetting 100,000
hectares of carbon rich peat soils (from a total of 169,000-171,000 hectares) before
2030 with the purpose of reducing both greenhouse gas and nitrogen emissions from
agricultural soils and forests in Denmark.

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, financial support has been provided to investments in biogas plants since
2010 and an adjusted subsidy on the sales price of electricity production based on
biogas since 2012. The 2022 greenhouse gas emission projection expects a further
increase in biogas production from 27 PJ in 2021 to 38 PJ in 2025 with a peek of 49
PJ in 2030 when considering biogas facilities mainly based on agricultural sources.
Findings from a project on methane leakage from biogas plants resulted in the
formulation of new regulation, which was put into effect 1 January 2023. The
regulation dictates the reporting of annual mandatory leak detection and repair to the
Danish Energy Agency, regular self-monitoring, as well as a 1 % limit on methane
loss from upgrading facilities.

The LULUCEF sector

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
N2O 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 CO2 absorbed from the atmosphere. When new forests are
established, new CO; stores are created. Afforestation is therefore a useful climate
policy instrument.

The national forest programme includes evaluation of the possibilities offered by the
Kyoto Protocol for economically viable COz sequestration in forests. The political

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE 30



goal with the most direct influence on increased carbon sequestration is the
declaration of intent from 1989 to double the forested area in Denmark within 100
years. Various measures have been taken towards achieving this goal. As part of the
Common Agricultural Policy Reform 2022-2027, DKK 600 million has been
allocated to afforestation. In 2022, the government announced in its government
platform that it will present an ambitious forest plan for the establishment of 250.000
hectares of new forest in Denmark. Establishment of new forests will contribute to
reaching climate neutrality and, in time, net negative emissions.

For the agricultural soils and land-uses measures such as ban on burning straw on
fields and support for planting of windbreaks have reduced, or will reduce CO»
emissions and enhance CO; sequestration.

The waste sector

The waste sector's contribution to reduction of greenhouse gas emissions consists
mainly in: reducing landfilling of organic waste, utilising gas from
discontinued/existing landfill sites and the waste as an energy source.

The Statutory Order on Waste was amended from 1 January 1997, to introduce a
municipal obligation to assign combustible waste to incineration (corresponding to a
ban on landfilling combustible waste). As a result of this, large quantities of
combustible waste that used to go to landfill sites are now either recycled or used as fuel
in Denmark's incineration plants.

In 2005, the Danish EPA supported initiation of a development project aiming at
documenting the oxidation of methane in landfill biocovers. On the basis of many years
of research the Technical University of Denmark has established a viable methodology
for documentation of greenhouse gas emissions reductions achieved through the
installation of a bio-cover system on landfills. Furthermore, methane generated from
waste in some Danish landfills gets collected (to the extent possible) in dedicated gas
collection systems and is used for energy generation.

1.3.4 Policies and measures in accordance with Article 2, of the Kyoto Protocol
Denmark’s climate efforts — a step on the way to sustainable development

In 2015, United Nation countries adopted the 2030 Agenda for Sustainable
Development and its 17 Sustainable Development Goals. In June 2021, an updated
action plan, including new policy initiatives, was published. One example is the
policy of screening all new bills for their impact relating to the Sustainable
Development Goals. In June 2021, also Denmark’s second Voluntary National
Review was published with an assessment of the progress since the first review in
2017.

Efforts for international air transport and shipping

Denmark recognises that the international aviation and maritime transport sectors are
large and rapidly growing sources of greenhouse gas emissions and have to be dealt
with at all levels.

Denmark recognizes that the International Civil Aviation Organization (ICAO) has
taken measures to reduce greenhouse gas emissions from the aviation sector by
introducing the Carbon Offsetting and Reduction Scheme for International Aviation
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(CORSIA) and by adopting a long term aspirational goal (LTAG) for international
aviation of net-zero carbon emission by 2050. However, Denmark emphasizes that
the measures taken by ICAO are insufficient and that ambition should be ramped up
significantly.

Denmark welcomes that the IMO in July 2023 adopted the 2023 IMO Strategy on
Reduction of GHG Emissions from Ships. The 2023 revision on the IMO GHG
strategy significantly increase the levels of ambitions and brings them in line with the
Paris Agreement’s temperature goal. Denmark has both in the preparatory work and
during negotiations contributed actively to the work on developing of the 2023 IMO
Strategy on reduction of GHG emissions from ships.

Efforts to limit adverse effects in other countries

In connection with Denmark’s contribution to international climate efforts, in
accordance with the Kyoto Protocol Denmark will endeavour to implement policies
and measures under article 3 of the Protocol in such a way that adverse effects in
other countries are minimised.

1.3.5 Greenland

High basic energy demands and the expected emergence of an industrial sector
indicate that Greenland’s energy consumption is unlikely to decrease significantly
over the coming years. Nevertheless, an existing hydropower plant is to be expanded
while a new plant is to be built in the coming years. Government policies aim at
reducing energy consumption, where possible, and to improve efficiency in existing
energy production and supply.

During the last decades it has been a consistent priority to expand the use of
renewable energy and today approximately 66% of the national energy supply is
based on hydropower. Concurrently, potentials for wind energy, solar energy and
hydrogen-based energy production are being explored on a smaller scale with
possibilities for future expansion.

Policies and measures targeting energy production and energy consumption have
multiple purposes. In addition to emission reductions, the shift to renewable energy
sources is associated with a decreasing dependence on imported fossil fuels and
positive effects on the local and regional environment. Improving the efficiency of
the current energy production and supply system is cost-reducing and at the same
time contributes to reducing GHG emissions. Energy-saving policies, acts and
measures are therefore often designed to address a wider range of priorities; of which
the reduction of GHG emissions remains predominant.

1.3.6 Faroe Islands

The Climate Convention was ratified by the Realm, and therefore applies for the
Faroe Islands. When ratifying the Kyoto Protocol in 1997 the Danish government
took a territorial reservation for the Faroe Islands. The Faroese Government decided
in 2016 to become a party to the Paris Agreement.

In 2019, the Faroese Ministry of Health and the Interior presented a proposal for a
new Climate and Energy Policy for the Faroe Islands 2020 to 2030. The plan was
never politically adopted but worked partly as a foundation for a new working group
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with members from the Faroese Environment Agency and the Ministry of
Environment, Trade and Industry who in 2021 delivered a proposal to a new Climate
and Energy Policy, which The Faroese Parliament adopted in May 2022, now
covering the years 2022-2032 and containing 25 measures to reduce the emission of
greenhouse gases.

1.4 PROJECTIONS AND THE TOTAL EFFECT OF POLICIES AND MEASURES

In 2022, the 2022 baseline scenario with a projection of Denmark’s greenhouse gas
emissions 2021-2035 — i.e. a with existing measures (WEM) or frozen policy
scenario — was published by the Ministry of Climate, Energy and Utilities in
Denmark's Climate Status and Outlook 2022 - the CSO22-report (DEA 2022).

Denmark's Climate Status and Outlook 2022 (CS0O22) is an account of how Danish
greenhouse gas emissions have developed from 1990 to 2020, as well as a technical,
expert assessment of how greenhouse gas emissions as well as energy consumption
and production will evolve over the period up to 2035 based on a frozen-policy
scenario.

A frozen-policy scenario describes a scenario in which no new policy measures are
introduced in the climate and energy area other than those decided by the Danish
Parliament or the EU before 1 January 2022, or arising out of binding agreements.
The policy freeze pertains to Danish and EU climate and energy policy only, and it
does not reflect the assumption that developments in general will come to a halt. For
example, economic growth and demographic trends are not part of the freeze.

CS022 thus serves to examine to what extent Denmark's climate and energy targets
and commitments will be met within the framework of current regulation. CSO22
can thus be used as a technical reference when planning new measures in the climate
and energy area, and when assessing the impact of such measures.

Pursuant to the Danish Climate Act of 18 June 2020 (the Climate Act) a climate
status and outlook report must be drawn up annually'.

The Climate Act stipulates that Denmark is to reduce emissions of greenhouse gases
by 50-54% in 2025 and 70% in 2030 relative to the 1990 level. The Climate Act also
sets out an annual cycle to ensure annual follow-up on whether climate efforts are
supporting the fulfilment of targets in the Climate Act. According to the annual
cycle, every year in April, Denmark's Climate Status and Outlook report is to review
Denmark’s progress towards meeting its climate targets.

As shown in Figure 1.1 total Danish greenhouse gas emissions have exhibited a
downward trend since the mid-1990s. In 2020, total emissions had fallen by about
43% compared with 1990.

! The Climate Act also requires global reporting on the international impacts of Danish climate efforts. The annual global
reporting for 2022 has been prepared and published as a separate publication in parallel with CSO22. References to CSO22
therefore only pertain to Denmark’s national climate status and outlook.
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Progress towards the domestic targets set out for 2025 and 2030 in the Danish
Climate Act

Based on policies adopted policies adopted until 1 January 2022, total net emissions
are expected to have fallen to 41.4 million tonnes COze in 2025 and 33.6 million
tonnes COze in 2030, corresponding to a reduction of 47% in 2025 and 57% in 2030
compared to the 1990 level. Thus, as things stood by 1 January 2022, the CSO22
projections reveal an estimated emissions gap of 3-7 percentage points in 2025 and
13 percentage points in 2030 compared with the reduction targets set out for 2025
and 2030 in the Climate Act. This corresponds to a shortfall of 2.4-5.5 million tonnes
CO2¢ in 2025 and 10.1 million tonnes COxe in 2030. In 2035, total net emissions are
expected to have been reduced additionally to 30.2 million tonnes COze.

Naturally, the projections in Denmark's Climate Status and Outlook reports are

linked to uncertainty, and the uncertainty in CSO22 is particularly pronounced. This
greater general uncertainty is due partly to uncertainty as to the effects of the Covid-
19 pandemic and partly the effects of the current uncertainties in the energy markets

following from the situation in Ukraine, which, as already mentioned, have not been
included in CSO22.

FIGURE 1.1 TOTAL DANISH GREENHOUSE GAS NET-EMISSIONS (L.E. WITH LULUCF AND WITH INDIRECT
CO,) IN THE BASIC SCENARIO (WEM) AND THE 2025 AND 2030 DOMESTIC TARGETS IN THE DANISH
CLIMATE ACT
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Note: The extra partial effect of higher allowance prices on emissions from refineries of around 0.08
million tonnes CO2, which has been deducted from the emissions gap for 2030 (cf. table 2.1) is not
reflected in emissions estimates in this figure.

Progress towards Denmark’s non-ETS target for 2021-2030 in the EU

Figure 1.2 illustrates the development in non-ETS emissions and status of progress
with regard to reduction obligations. As can be seen, in the period 2021 to 2023, non-
ETS emissions are expected to be lower than the emission allocations by virtue of the
current reduction trajectory. On the other hand, from 2024 to 2030, non-ETS
emissions are expected to be higher.

Surplus emission allocations in individual years can be transferred to later years, and,
overall, this means there will be an expected cumulative emissions gap of 5.9 million
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tonnes COze in 2030. This shortfall can be offset by implementing further climate
measures or by using part of the accumulated LULUCEF credits and/or EU ETS
allowances.

FIGURE 1.2 STATUS OF PROGRESS TOWARDS NON-ETS REDUCTION TARGETS, 2021-30
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Greenland

Greenland is likely to experience significant industrial growth over the coming years,

which will impact on future emission levels. Possible sources of new emissions
includes further growth in the mining industry with the establishment of new mines.

A number of exploration projects are ongoing, however the projected emissions
related to these projects are subject to a significant degree of uncertainty and future
scenarios have therefore not been included.

Faroe Islands

Figure 1.3 shows a simple projections for the emissions of greenhouse gases in the
Energy sector (excl. Transport) in the Faroe Islands, 2022-2035.

The with measures graph, from 1990-2021, is based on actual emissions data
(exported from the CRF). The with measures projection 2022-2035 is primariliy
based on the estimated effect of the mitigations due to the installation of two new
windmill parks, one in year 2025 (25 MW in Klivalgkshagi, Sandoy) and another in
year 2026 (25 MW on Glyvrafjall, Eysturoy) and on the assumption that the total
yearly emissions in 2022-2035 otherwise is the same as in 2021.

The addidtional measures graph takes into account the plan to install four windmill

parks respectively in 2027, 2030, 2033 and 2035, each with 25 MW, in total 100
MW.
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FIGURE 1.3 FAROE ISLAND’S TOTAL GREENHOUSE GAS EMISSIONS IN KT IN 1990-35. EMISSIONS IN
1990-2021 ARE OBSERVED. EMISSIONS 2022-2035 ARE PROJECTED.
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1.5 VULNERABILITY ASSESSMENT, CLIMATE CHANGE IMPACTS AND ADAPTATION
MEASURES

The climate is changing, and in all likelihood we will see more changes in the future.
In the long term, the future climate is strongly dependent on the future emissions of
greenhouse gasses and other substances that influence the climate. The development
in greenhouse gas emissions is especially dependent on three factors: demographic
development, the rate and spread of implementation of energy-efficient technologies,
particularly in the energy and transportation sectors, and the socio-economic
development in general. The changing climate with rising temperatures, changing
precipitation patterns, an increase in extreme weather events and rising sea levels
will have a broad impact on ecosystems and society in general.

Denmark is generally and has historically been a robust country in relation to
climate-related incidents. This must, among other things, be seen in the context of
geographical conditions, where, for example, Denmark, unlike several other
European countries, does not have mountains or large rivers. Agricultural land is
well-drained and many farmers are able to irrigate in dry periods. Moreover, the
Danish population is aware of, and uses, systematic warning systems of extreme
weather events and the consequences of such events.

Adaptation measures in Denmark

In March 2008, the Danish government launched the first Danish strategy for
adaptation to a changing climate.

The strategy was followed by an action plan for a climate-proof Denmark, which was
launched in December 2012. The action plan is based on the notion that a responsible
climate policy must do more than just work towards limiting climate change in the
long term. It must also ensure the action necessary right now to adapt our society to a
climate that is already changing.
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The action plan presented 64 new initiatives and gave at the same time an overview
of initiatives already set in motion by the government to ensure that Denmark will
become resilient to climate change.

All parts of society must contribute to climate change adaptation in Denmark.
Climate change adaptation is first and foremost based on initiatives at local level and
involves the local authorities, companies or individuals. The individual stakeholders
know the local conditions best, and are consequently in the best position to make
decisions on adaptation.

Central government itself has a responsibility as the owner of infrastructure,
buildings and land. However, the principle role for central government is to establish
an appropriate framework for local climate change adaptation by, for example,
adapting laws and regulations, but also by ensuring coordination and providing
information. A solid framework for the efforts must support the specific parties
involved, so that they can address the challenge in a socio-economically appropriate
manner at the right time.

From 2012-2014 the Minister for the Environment established a task force on climate
change adaptation as a sounding board for the municipalities with regards to their
preparation of municipal climate change adaptation plans. All 98 Danish
municipalities finalised their action plans by 2014. The objective of this task force
was also to ensure up-to-date data and relevant knowledge on the Danish Portal for
Climate Change Adaptation www.klimatilpasning.dk.

Guidance tools for municipalities, enterprises and citizens

Central government continuously evaluates the need for guidance on climate change
adaptation.

One example is the Danish Climate Atlas. In 2019, the Danish Meteorological
Institute (DMI) launched The Danish Climate Atlas as an regional assessment of
IPCC-scenarios, which provides data on municipality, drainage basin and coastal
stretch levels showing future changes in temperature, precipitation, extreme
precipitation, relative sea level and storm surge heights. It thereby gives an indication
of areas with a particular future risk of being impacted by extremes. The tool
provides fundamental climate data for planning adaptation.

Data in the Climate Atlas shows the future Danish climate in the beginning, middle
and end of the century for different greenhouse gas emission scenarios. The Danish
Climate Atlas is an authoritative data set on the projected physical changes in
weather and climate, e.g. precipitation until it hits the ground and sea water until it
hits the coast. In order to assess e.g. risk of flooding, the data in the Climate Atlas
needs to be combined with local data and knowledge on ground water levels, sewers,
dikes etc. to complete the full impact analyses of the changing climate conditions.

New governmental initiatives

At the end of 2022, a new Danish government took office. In the new government's
work plan for its term of office, it is highlighted that despite significant efforts to
counteract climate change, it is also necessary to further secure Denmark against
floods and extreme weather. The government will therefore present a national
climate adaptation plan, which supports that the necessary measures are implemented
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in a timely manner, as well as ensuring that the measures are organized as best as
possible.

Adaptation measures in Greenland

The Government of Greenland is initiating projects aimed at mainstreaming
adaptation efforts in the management and development of various sectors. A series of
assessments of how the public sector can promote adaptation to climate change was
launched in 2011. The first assessment focus on ’Opportunities for climate change
adaptation in the fisheries and hunting industry’ (September 2012). The assessement
is conducted on the basis of existing scientific assesments and local knowledge. The
assessment report draws up a range of conlusions pointing to the fact that climate
change has both direct and indirect consequences, often resulting in significant and
unpredictable impacts on the fishing and hunting sector.

Efforts and actions towards the adaptation to climate change should therefore be
viewed as a continuous process to be dealt with in close cooperation with the public
administration, the scientific community and the industry and various local
stakeholders.

An integrated adaptation and mitigation assessment of the shipping sector was
completed for political deliberation in 2015.

The latest assessment ‘Opportunities for climate change adaptation in the agricultural
sector’ was completed for political deliberation in June 2017. The assessment
describes the consequences of climate change towards 2050 for the agricultural
sector with a focus on how climate change can affect livestock, grazz production,
crops and watering.

To ensure that the public, the municipalities and the businesses know about the
consequences of climate change, the government of Greenland administrates the
website http://climategreenland.gl/. The aim of the website is to provide an overview
of some of the ways in which Greenland is affected by a changing climate and how
this is dealt with.

Adaptation measures on the Faroe Islands

So far, no known adaptation measures have been implemented, nor planned in the
Faroe Islands.

The University of the Faroe Islands and Térshavn Municipality have been
participants of a now completed project on climate change adaptation in regions in
the Nordic countries and with regions in the United Kingdom and Ireland. The
programme aimed to tackle Climate Change on local and regional levels by
increasing public awareness and using models of best practices to develop Climate
Adaptation Plans for local authorities. The project also tested how prepared Faroese
municipalities are compared with municipalities in Sweden.

1.6 FINANCIAL RESOURCES AND TRANSFER OF TECHNOLOGY

Denmark is one of the few developed countries that fulfil the UN goal of
contributing a minimum of 0.7 percent of Gross National Income (GNI) as Official
Development Assistance (ODA).
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In June 2021, “The World We Share” superseded “The World 2030 as Denmark’s
development strategy for 2021-2025. The new strategy confirms Denmark’s
commitment to provide 0.7 percent of GNI as ODA and makes the fight to stop
climate change and restore balance to the planet one of the pillars of Danish
development cooperation.

Denmark provides and mobilises climate finance to developing countries through a
range of channels and instruments. Through development cooperation programmes,
Denmark provides climate-relevant ODA with a particular focus on the poorest and
most vulnerable developing countries. Climate-relevant ODA comprises bilateral
support to a number of countries with whom we have expanded partnerships; support
through Danish multi-country programmes and instruments, such as the strategic
sector cooperation with other Danish authorities, Danida Sustainable Infrastructure
Finance, business instruments, framework agreements with Danish civil society
partners and the climate envelope; and support through dedicated climate funds and
programmes, such as the Green Climate Fund, the Least Developed Countries Fund,
the Sustainable Energy Facility for Africa (SEFA) or the UNEP Copenhagen Climate
Centre.

In addition, Denmark mobilises climate finance through various international and
multilateral development financing institutions, such as the Investment Fund for
Developing Countries (IFU), the World Bank and the African Development Bank.

Denmark seeks to support both adaptation and mitigation related action with a view
to contribute to sustainable development. Denmark is committed to a balance of
climate finance supporting mitigation and adaptation measures. Danish support to
adaptation-related activities and programmes addresses the underlying causes of
vulnerability, and contribute to building resilience against crises, natural disasters
and the impacts of climate change. The support also assists developing countries in
their efforts to integrate adaptation and emissions reduction in their national
planning, and policy preparation and implementation, including as part of a country’s
National Adaptation Plan (NAP) and Nationally Determined Contribution (NDC).

Through both multilateral and bilateral assistance, Denmark supports increased
access to sustainable energy in developing countries, improvement in energy
efficiency and improved access to climate-friendly technologies. This is done by
strengthening national and local knowledge and capacity, by supporting policy
development and implementation, and through support to investments in preparation
and implementation of specific mitigation projects. Furthermore, Denmark offers
technical assistance and advice on development of investment opportunities and by
strengthening local businesses in developing countries.

A significant part of Danish climate engagements targets a range of expanded
partnership countries, with whom Denmark has a long-term partnership for
sustainable development. The Danish representations in partner countries have the
primary responsibility for dialogue with the respective partner countries about
programming and management of the development cooperation, including support to
climate action. Denmark cooperates with national and local government authorities,
international agencies, civil society organisations, private companies, research
institutions and other relevant actors, and specific projects and programmes are
identified and prepared in close collaboration with national partners.
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1.7 RESEARCH AND SYSTEMATIC OBSERVATIONS

Research and observations within climate in the broad sense of the word are going on
at a number of institutes and organisations and cover a wide range of disciplines,
from natural science to evaluation of policies and measures and societal aspects.

The Danish Meteorological Institute (DMI) carries out observations of climate
parameters (atmosphere and ocean) under the World Meteorological Organisation's
(WMO) programmes and sub-programmes: the World Weather Watch Programme
(WWW), Global Atmosphere Watch (GAW), the Global Observing System (GOS),
the Global Climate Observing System (GCOS) and the Global Ocean Observing
System (GOOS). DMI also participates in the Network for the Detection of
Atmospheric Composition Change (NDACC). Climate monitoring and research has
been a key task for DMI for 150 years.

Aarhus University (AU) is part of the Integrated Carbon Observation System (ICOS)
monitoring greenhouse gas emissions and concentrations and the Aerosol, Clouds
and Trace Gases Research Infrastructure (ACTRIS) providing data on short-lived
atmospheric constituents. DCE — the National Centre for Environment and Energy,
Aarhus University (AU) is in charge of monitoring the effects of climate change on
nature and the environment.

The Technical University of Denmark (DTU) is a founding member and national
contact point of the European Climate Research Alliance (ECRA). Denmark is
currently active in ECRA’s collaborative programmes via DMI (polar research) and
DTU (programmes on sea level, hydrology and high impact events, where DTU
coordinates the latter). DTU (Space) monitors a significant number of essential
climate variables with respect to, in particular, sea ice, sea level, ice sheets, the state
of the ocean and large-scale hydrological systems using remote sensing and
participates in a large number of international initiatives in this regard.

KU have taken charge of the Danish parts of the three European research
infrastructures: Analysis and experimentation on ecosystems (ANAEE), Long Term
Ecological Research (LTER) and Integrated Carbon Observation System (ICOS).

Danish research competence concerning the physical expressions of past climate
change is particularly at the Geological Survey of Denmark and Greenland (GEUS), the
University of Copenhagen (KU) and Aarhus University (AU). GEUS also has
competencies in glaciological studies of the Greenland ice sheet and the ice sheet's
interaction with climate change, and in the effect of climate change on the water cycle
in nature. The Geophysical Department and the Geological Institute at KU and the
Department of Ecoscience at AU have very great expertise in palaeoclimate data, and
the climate group at KU is known worldwide for its ice core drilling and analyses. The
departments of Bioscience and Environmental Science at AU and Department of
Biology at KU contribute important research competence in relation to the effect of
climate change on ecosystems.

The National Centre for Climate Research at DMI has an extensive international
scientific record within regional climate modelling and is the leading national
authority on regional climate change projections. Data and knowledge about the
future climate in Denmark is presented in the Danish Climate Atlas®. The National

2 https://www.dmi.dk/klimaatlas/

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE 40



Centre for Climate Research also operates global climate models in order to
investigate interactions and feedback mechanisms between atmosphere, ocean, land
surface and ice on a larger scale. In addition to a special focus on the climate in the
Kingdom of Denmark, the modelling efforts have a particular focus on the North
Atlantic and the polar regions. Several other Danish institutions, notably KU, AU,
GEUS and the Technical University of Denmark (DTU) also work in this field or
with different aspects of climate research. The Ministry of Science, Technology and
Innovation, the Coordination Unit for Research in Climate Change Adaptation and
the Ministry of Climate and Energy, published in 2009 a Mapping of Climate
Research in Denmark?.

It is partly on the basis of research competencies in the above areas that Denmark
also participates actively in the work of the Intergovernmental Panel on Climate
Change (IPCC). Denmark has contributed to IPCC work, for example through
contributions to all six Assessment Reports. Experts from several Danish universities
and institutions, including DTU, KU, AU, Aalborg University (AAU), Copenhagen
Business School (CBS), DMI and GEUS have contributed to Special Reports and
Working Group contributions in the [IPCC 6th Assessment Cycle. DMI has the role
of National Focal Point for Denmark to the IPCC.

Danish research contributes to all six core projects under the World Climate
Research Programme: the Climate and Cryosphere (CliC), Climate Variability and
Predictability (CLIVAR), Earth System Modelling and Observations (ESMO), the
Global Energy and Water Cycle Experiment (GEWEX), Regional Information to
Society (RifS) and Stratospheric Processes and their Role in Climate (SPARC).

Danish Centre for Energy and Environment (DCE) — Aarhus University, the
Greenland Institute of Natural Resources (GINR) and Asiaq, Greenland Survey are
in charge of monitoring the effect of climate change on nature and the environment
in Greenland. Greenland Ecosystem Monitoring (GEM) constitutes the main
monitoring programme on ecosystems and climate change in Greenland. GEM
covers marine, terrestrial, limnic, atmospheric and glacial components of different
monitoring sites in Greenland, which also operate as key sites for climate research.
The GINR conducts research into Arctic ecosystems and how they are affected by
climatic and human impacts. The GINR also monitors the living resources and the
environment in Greenland and advises the Government of Greenland and other
authorities on sustainable exploitation of living resources and safeguarding the
environment and biodiversity.

At Aarhus University, the Interdisciplinary Centre for Climate Change (iICLIMATE)
promotes interdisciplinary research aimed at understanding the climate system,
climate change, and human-climate interactions and providing services and solutions
to the private and public sectors.

A webportal, Isaaffik Arctic Gateway (isaaffik.org), was established in 2015 in order
to facilitate arctic scientific collaboration. It presents an overview of current and
future expeditions, research projects and courses. Among other, it enables
researchers and institutions to coordinate logistics, which are often costly parts of
projects in the Arctic.

3 The Ministry of Science, Technology and Innovation, Coordination Unit for Research in Climate Change Adaptation and the
Ministry of Climate and Energy, 2009: Mapping of Climate Research in Denmark (in Danish).
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In the Faroe Islands, research related to climate and climate changes is primarily
conducted on the Faroe Marine Research Institute but also on the Faroe Islands’
National Museum and the University of the Faroe Islands. The Faroese Marine
Research Institute is also responsible for a series of systematic ocean climate
observing systems. Other institutions, The Road Authority and the Faroese
Meteorological Office are as well responsible for some systematic climate
observations.

1.8 EDUCATION, TRAINING AND PUBLIC AWARENESS

Denmark has a long tradition for involving the public in the environment field. This
tradition was followed up by an international agreement - the Aarhus Convention
from 1998. On climate change, anthropogenic greenhouse gas emissions and political
reactions in terms of policies and measures there is an ongoing public debate in the
media and elsewhere.

Education and postgraduate education programmes

The education system in Denmark has a long-lasting tradition and practice in
preparing and empowering students to live, learn, work and participate in a society
with freedom and democracy. The overall management and democratic learning
culture of schools combined with the framework curricula and learning objectives of
all subjects provide the basis for pupils and students to develop necessary knowledge
and skills to contribute to sustainable development, peace, human rights and global
citizenship, in line with the Sustainable Development Goal for quality education for
all, SDG 4.

Information on climate change and sustainable development in general for teachers
involved in primary and lower secondary education is also available on several web-
sites e.g. under the Ministry of Children and Education. Sustainable development has
also been a part of Danish upper secondary education for a number of years. The
reform of upper secondary education, which was launched in august 2017, has a
strengthened focus on sustainable development.

The universities in Denmark also offers education in climate as an integral part of
many educational programmes — which are often offered with cooperation with other
relevant institutions such as DMI, DCE, GEUS etc.

Furthermore, it has been decided with a political agreement from 2021 that the
purpose clause in the Act on Vocational Training must be amended in order to clarify
the importance of vocational training's contribution to the green transition.

Climate information
A considerable amount of information on climate change and Danish policies is
provided on the websites of Danish ministries, universities and institutions.

Danish participation in international climate activities

The Danish Meteorological Institute and Danish universities contribute to
international climate assessments, notably the [IPCC Assessment Reports and
assessments by the Arctic Monitoring and Assessment Programme of the Arctic
Council, such as the Adaptation Actions for a Changing Climate science report for
the Baffin Bay/Davis Strait.
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2 National circumstances
- relevant to greenhouse gas emissions and removals

The Kingdom of Denmark comprises Denmark, Greenland and the Faroe Islands.
The UN Framework Convention on Climate Change has been ratified on behalf of all
three parts of the Realm. Therefore, this report includes information about Denmark,
Greenland and the Faroe Islands. However, at the present time, more information is
available on Denmark than on the other parts of the Realm. Where tables, figures,
and other information in this report also cover Greenland and/or the Faroe Islands,
this is stated.

2.1 DENMARK

Denmark’s national circumstances relevant to greenhouse gas emissions and
removals are described in this Section. Among the most significant circumstances
affecting greenhouse gas emissions and removals in Denmark are the following:

- Denmark 1s situated in a temperate climate zone. This implies a need for
heating, especially during wintertime, and significant inter-annual variations
in greenhouse gas emissions due to inter-annual variations in winter-
temperatures.

- Denmark is an industrialised country with arable land and an economy based
on manufacture of commodities, agricultural products and services for the
global market. This implies a need for energy supply and electricity
production.

- Denmark is a flat country. This implies insignificant access to hydro power in
domestic electricity production and a long history of dependence on fossil
fuels in the country’s energy supply, especially coal and oil. Until 1980s this
was almost solely based on imports, but in the period 1997-2012 Denmark
was self-sufficient in energy due to production of oil and gas in the North
Sea.

- Denmark has no nuclear power. Since 1990 Denmark has increasingly had a
shift from coal and oil to natural gas and renewable energy sources, increased
the use of combined heat and power production and decentralised power
production, where the combined production is utilised for district heating.
Together with improvements in energy efficiency, keeping energy demand
almost constant despite a significant economic growth, and initiatives
regarding the agricultural sector, waste, industrial greenhouse gases etc.,
Denmark’s emissions of greenhouse gases related to domestic activities,
including domestic electricity demand, have been decreasing.
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- Denmark’s electricity production capacity is an integral part of the Nordic
electricity market, in which hydro power in Norway and Sweden is also an
integral part. This implies significant inter-annual variations in Denmark’s
total greenhouse gas emissions, with elevated emission levels in years with
low precipitation in Norway and Sweden and vice versa. In 1990, the base
year under the United Nations Framework Convention on Climate Change
and the Kyoto Protocol, Denmark’s total greenhouse gas emissions were
extremely low due to an extremely large electricity import from the Nordic
countries, which experienced particularly high precipitation that year.

These highlighted national circumstances are not the only national circumstances
relevant to Denmark’s greenhouse gas emissions and removals. In the rest of this
Section, further information on relevant national circumstances and indicators is
given.

As briefly introduced above, policies and measures in Denmark also affect
Denmark’s greenhouse gas emissions and removals. Further information on policies
and measures relevant to Denmark’s greenhouse gas emissions and removals is
included in Chapter 4.

2.1.1 Form of government and structure of administration

Denmark is a constitutional monarchy, and the power of the state is divided between
the legislative branch, the executive branch, and the judicial branch. According to the
Constitution of the Realm, legislative power lies with the Folketing, which consists
of 179 members, two of whom are elected in the Faroe Islands and two in Greenland.
The members are elected by the population for a period of normally four years. A
new general election can mean that a member sits for less than this period.

The executive branch - the government - cannot have a majority of the Folketing
against it, cf. the regulations in the Danish Constitution on votes of no confidence.
Since 1953, Denmark has often had a minority government, i.e. a government
supported by a minority of the members of the Folketing. In these situations the
government will need to include a support party.

The number of ministers in the government varies. Since 1971 Denmark has had a
Minister for the Environment and a Ministry of the Environment, which also had
primary responsibility for Denmark’s policy on climate change until 2007. In 2007 a
Ministry of Climate and Energy (now: Ministry of Climate, Energy and Utilities) was
established. The minister for Climate, Energy and Utilities has the primary
responsibility for coordination and implementation of legislation, plans etc. relating
to Denmark’s climate policy and is representing Denmark in international
negotiations on climate change issues.

For the last more than thirty years, other ministries have also worked with
environmental and climate issues. In 1988 the government decided to follow up the
UN report on sustainable development, the Brundtland report, in which one of the
main messages was the necessity of integrating the environmental issue into the
administration within sectors such as transport, agriculture, and energy.

For this reason, a number of sector ministries have drawn up action plans in which
the environment is an integral element. Examples are sector plans for energy,
transport, agriculture, and development assistance. In the climate area, an overall

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE 46



status report was presented in connection with the proposal for ratification of the
Kyoto Protocol in April 2002. This status report was followed by a national Climate
Strategy for Denmark for 2008-2012. In December 2008 Denmark and the other EU
member states adopted the EU Climate and Energy Package. With this package
Denmark’s primary climate and energy objectives until 2020 was established in line
with the second commitment period of the Kyoto Protocol. As a follow-up to the
adoption of the Paris Agreement under the United Nations Framework Convention
on Climate Change in 2015 and to the adoption of a joint EU NDC for 2021-2030
and the necessary legal framework for burden sharing and implementation in 2018, a
new Danish Climate Act was adopted in June 2020. The Climate Act establishes new
domestic climate targets for 2030 and 2050, schedules for annual greenhouse gas
projections and annual assessments of progress, a new Climate Council to provide
analysis and advices in their assesments of progress with policies and measures and
schedules for assessing and — if necessary revising targets.

One of the main cornerstones of Danish democracy is autonomous local government.
Specific environmental action takes place not only at national level but also at
municipal level. The state sets the national rules and framework for environmental
administration, while the municipalities, working within this framework, plan and
decide initiatives that implement and support the national legislation.

In 2007 the structure of the Danish public sector was reformed. With a view of
merging smaller municipalities to have at least 20,000 (and preferably 30,000)
citizens the number of Danish municipalities was reduced from 271 to 98. Along
with the reform of the municipal structure, the Danish parliament reformed the
regional structure in Denmark — closing down 14 counties and opening up five new
regions. The reform led to several changes in the division of labour between the
state, the (new) regions, and the municipalities.

The importance of local involvement is stressed in Agenda 21 - a global agenda for
sustainable development in the 21st century, which was adopted at the Rio
Conference in 1992. The government supports popular interest and participation in
climate and environmental issues in different ways - including through
implementation of the Pan-European Aarhus Convention and support for the local
Agenda 21 work initiated by most of the Danish municipalities.

In the light of Denmark’s role as host for the Fifteenth Conference of the Parties
under the UNFCCC in December 2009, many additional initiatives to raise
awareness and involve citizens, municipalities, the business community and other
stakeholders have been taken — both at national and local level. Several
municipalities have committed themselves to local targets for reducing greenhouse
gas emissions (the “Climate Municipality”-project 2007-2021:
https://www.dn.dk/om-os/projekter-og-kampagner/klimakommuner/ and the follow-
up “DK2020”-project: https://www.realdania.org/whatwedo/grants-and-
projects/dk2020 established “to support municipalities in developing, upgrading or
adjusting their existing work on climate action to global best practice, and in
ultimately developing climate action plans in line with the 1.5 degree goal in the
Paris Agreement, meaning that the climate action plans must show the way towards
local climate neutrality in 2050 — or sooner™).
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2.1.2 Population

Today, Denmark has a population at around 5.9 mill. As can be seen from Table 2.1,
population growth has been relatively small in the last 42 years.

TABLE 2.1 POPULATION OF DENMARK
Source: Statistics Denmark.

512 | 5.14 | 5.33 | 5.54 | 5.66 | 5.82 | 5.84

The latest forecasts show that population growth will continue to be moderate in the
years ahead. For example, the population is expected to reach 6.0 mill. in 2030,
rising to 6.3 mill. in 2050.

Today, the population density is 136 per km?.

Today, 81% of Danish wage earners are employed in service sectors, while 18% are
employed in manufacturing, construction and supply sectors and 1% in agriculture,
forestry and fisheries.

2.1.3 Geography

Denmark consists of the Jutland peninsula and more than 400 islands. It has a total
area of 43,054 km? and lies at about 55° N and 11° E.

The whole of the country is lowland. The surface was formed by Ice Age glaciers
and glacial streams. The highest hill is approximately 170 metres above sea level.

The coastline has a length of more than 7,300 km. To protect low-lying land against
flooding and storm surge, it has been necessary to build dikes or other permanent
installations along about 1,800 km of coastline. In addition, sandbags, breakwaters
and similar protect other parts of the coastline, which would otherwise erode because
they consist of soft materials deposited during the last Ice Age.

A rise in the water level due to climate change would obviously affect the protection
of the coasts and create a greater risk of flooding and erosion.

The Danish landscape is indelibly stamped by the high population density. More than
60% of the land is used for agriculture or horticulture. Woodlands take up approx.
13%, while towns, roads and scattered habitation take up 14%. The rest is nature or
listed areas such as lakes, watercourses, heaths, dunes and beaches.

In relation to its size, Denmark is home to a wide variety of flora and fauna - in all,
about 30,000 native, introduced or invasive species of plants and animals, excluding
bacteria, unicellular algae and certain lower animal groups.

2.1.4 Climate

The Danish climate is temperate with precipitation evenly distributed over the year. The
country lies in the zone of prevailing westerly winds, which is characterised by fronts,
low pressures, and changeable weather. Compared with other regions on the same
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latitude as Denmark, the climate is relatively warm due to the warm North Atlantic
current that originates in the tropical sea off the southeast coast of the USA.

Denmark has a distinctly coastal climate, with mild, damp winters and cool, unsettled
summers. Average temperatures vary from about one and a half degree in winter to
about 15 and a half degrees in summer. However, the weather in Denmark is greatly
affected by the proximity of both the sea and the continent. This means that the weather
can change, depending on the prevailing wind direction. The westerly wind from the
sea brings relatively uniform weather in summer and winter: mild in winter and cool in
summer. When the wind comes from south or east, the weather in Denmark is more
similar to that of the continent: warm and sunny in summer and cold in winter. The
weather in Denmark thus depends very much on the wind direction and the season.

Atmospheric pressure

Average atmospheric pressure in Denmark shows seasonal variation, on average
reaching a minimum in November and a maximum in May.

Denmark's highest-ever atmospheric pressure, 1062.2 hPa, was recorded in Skagen on
January 23 1907, while just one month later, on February 20, the lowest atmospheric
pressure in the history of Denmark was also recorded in Skagen, at 943.5 hPa.

Temperature

The annual mean temperature varies from year to year, from below 6°C to 10°C, with an
average of 8.7°C (1991-2020 level) and 9.1°C (2011-2020 level)). The coldest year so
far was 1879, with a mean temperature of 5.9°C, while the warmest recorded year was
2014, with 10.0°C. The four years 2007, 2014, 2018 and 2020 are the warmest ever
recorded in Denmark. 2007 and 2018 both had a mean temperature of 9.5°C, 2020 had
a mean temperature of 9.8°C. This is followed by 2006, 2008 and 2019 with 9.4°C.
Since 1988, the majority of years has been warmer than the average 1991-2020, and
the temperature has shown a sharply rising trend from the 1990s. Since 1870, the
temperature in Denmark has risen by about 1.5°C, but the ten warmest years have
occurred between 1989 and the present. The present temperature level is the highest in
the time series and the period 2011-2020 is the warmest decade since records began.
See Figures 2.1 and 2.2.

The temperature in January and February averages around 1.5°C (1991-2020 level);
around 1.8°C (2011-2020 level) but can vary greatly from more than 15°C to below -
31°C. The average temperature in July and August is around 16.9°C (1991-2020);
around 16.8°C (2011-2020), but again can vary from -2°C to more than.

Precipitation

Average annual precipitation varies greatly from year to year and from place to place.
The lowest annual precipitation for the country as a whole was 466 mm in 1947, and
the highest was 905 mm in 1999 and 2019, while the average annual precipitation is
759.1 mm (1991-2020 level); 781.6 mm (2011-2020 level).

The wettest period is normally June to January, while the driest is February to May.

In the winter months, precipitation is sometimes in the form of snow. Annual
precipitation in Denmark has on average increased by about 150 mm since 1870. See
Figures 2.1 and 2.3.
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FIGURE 2.1 MONTHLY CLIMATOLOGICAL STANDARD NORMALS FOR DENMARK 1991-2020

(TEMPERATURE AND PRECIPITATION)
Source: https:// www.dmi.dk/vejrarkiv/normaler-danmark/
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FIGURE 2.2 ANNUAL MEAN TEMPERATURE IN DENMARK 1874-2021 IN °C, WITH CLIMATE NORMALS
Source: J. Cappelen: Denmark — DMI Historical Climate Data Collection 1768-2020. DMI report 21-02 (2021)
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FIGURE 2.3 DANISH ANNUAL PRECIPITATION 1874-2021 IN MM, WITH CLIMATE NORMALS
Source: J. Cappelen: Denmark — DMI Historical Climate Data Collection 1768-2020. DMI report 21-02 (2021)
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Hours of sunshine

On average, Denmark as a whole has about 1,668.9 hours of sunshine annually (1991-
2020 level); 1,717.9 hours (2011-2020 level), but this figure varies greatly from year to
year. The sunniest year was 2018, with 1,905.0 hours, and the least sunny was 1987,
with 1,287 hours. There is least sunshine in January and December, with an average of
about 47 hours (1991-2020 level); 46 hours (2011-2020 level) , while May, June and
July have the most sunshine, with an average of about 230 hours (1991-2020 level);
about 238 hours (2011-2020 level).

Since 1980, the trend has been towards more hours of sunshine. See Figure 2.4.

FIGURE 2.4 ANNUAL HOURS OF SUNSHINE IN DENMARK 1920-2021, WITH CLIMATE NORMALS
Source: J. Cappelen: Denmark — DMI Historical Climate Data Collection 1768-2020. DMI report 21-02 (2021)
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Wind

The annual mean wind velocity at three coastal locations, Skagen, Hvide Sande and
Gedser are between 7.0 to 7.8 m/s (1989-1998 level), and the wind is most frequently
from westerly directions, from which about 30-40% of all winds come.

The number of days with severe wind (= 10.8 m/s) varies from about 30 in some places
inland to above 170 days at Skagen. On average, above storm-force (> 24.5 m/s) occurs
along the Danish coasts every second to three years. A Danish list of storms has 53
cases with storm force and above in the periode 1891-2022. In December 1999 large
parts of Denmark were hit by the worst-ever measured hurricane, and in the North Sea
at an oil rig mean wind velocities (average over 10 minutes) of more than 50 m/s
(approx. 180 km/h) were recorded, with gusts of about 60 m/s (approx. 216 km/h).
During hurricane “Allan” on October 28 2013 record-breaking 10 minutes mean winds;
39,5 m/s (approx. 142 km/h) and gusts; 53,5 m/s (approx. 193 km/h) were registered at
two coastal stations.

Since the mid 1800's and up until today, studies show no general change, only
variations, in wind climate.
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A windier climate was registered at the beginning and end of the 1900’s, whereas the
period from 1930 to early 1960°s has been relatively less windy, like the first decade of
this millennium. In the last couple of years hurricanes/strong storms seem to have
changed this picture, see Figure 2.5. Class 4 storms are > 28,5 m/s, class 3 are > 26,5
m/s and class 2 are > 24,5 m/s.

FIGURE 2.5 DANISH HURRICANES AND HURRICANE-LIKE STORMS IN 5-YEAR GROUPS 1891-2021.
Source: https://www.dmi.dk/fileadmin/user upload/Bruger upload/Stormlisten/STORMS _IN_DENMARK SINCE_1891.pdf
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2.1.5 Economy

From 1990 to 2021 the Danish economy grew at an average annual growth rate of
1.7% measured in GDP (fixed prices). In 2008, 2009 and 2020 the economy
contracted by 0.5%, 4.9% and 2.0% respectively. In 2021 the economy showed a
positive growth rate again with a growth rate of 4.9%. In 2021, GDP (in current
prices) was DKK 2,504 billion, corresponding to DKK 428 thousand per capita (1
Euro = approximately DKK 7.43 in 2022).

In Figure 2.6, the development in the economy 1990-2021 is shown together with the
development in the greenhouse gas intensity (i.e. greenhouse gas emission per DDK
GDP) in the same period. The decrease in greenhouse gas intensity suggests a
decoupling of greenhouse gas emission from economic growth.

FIGURE 2.6 DEVELOMENTS IN THE DANISH ECONOMY AND THE GREENHOUSE GAS INTENSITY 1990-2021

(FOR GREENHOUSE GAS EMISSIONS IN 2021 A PROXY ESTIMATE, USING AR4 GWPS, HAS BEEN USED).
Source: Statistics Denmark, Nielsen et al. (2022a) and the Danish Ministry of Climate, Energy and Utilities
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Denmark has a very export and import intensive economy, and thus the country is
sensitive to global economic trends. In addition, public expenditure accounts for a
large part of final consumption, cf. Table 2.2.

TABLE 2.2 KEY FIGURES FOR THE DANISH ECONOMY. 2017-2021, DKK BILLION, CURRENT PRICES
Source: Statistics Denmark.

The Danish economy is specialised in the tertiary sectors, as both primary and
secondary sectors, i.e. agriculture and industry, account for less than 20 percent of
total gross value added (GVA), cf. Table 2.3.

TABLE 2.3 THE BUSINESS SECTOR'S CONTRIBUTION TO GROSS VALUE ADDED (GVA), 2017-2021, DKK

MILLION, CURRENT PRICES
Source: Statistics Denmark.

23,132

28,614 29,263 32,073 27,776

348,305 | 358,721| 368,700 346,588 | 377,916 17.0

106,586 110,521 109,875| 111,112 121,706 5.5

468,794 | 477,318 | 496,405| 510,079 617,908 27.8

308,420 | 319,983 | 327,391 | 333,413| 344,216 15.5

646,155| 665,486| 679,944 | 682,688 | 731,521 329
1,906,874 | 1,955,161 | 2,011,578 | 2,015,953 | 2,221,043 100.0

2.1.6 Energy

Energy production and energy-consuming activities are one of the main contributors
to the emissions of greenhouse gases in Denmark. In 2020 the energy sector alone
(energy production, supply and fugitive) accounted for 19% of Denmark's total
emissions of greenhouse gases (excluding LULUCF), primarily CO-. In addition
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there are emissions from the energy-consuming activities in the transport sector,
industry and households.

Production of primary energy

Primary energy refers to crude oil, natural gas, renewable energy (including
renewable waste) and non-renewable waste.

In 2021, primary energy production was 399 PJ. As can be seen from Table 2.4,
primary energy production peaked at 1312 PJ in 2005. After the peek, production of
oil and gas in the North Sea has declined so Denmark is no longer 100% self-
sufficient in energy as shown in Table 2.5.

As also shown in Table 2.4 production of renewable energy is increasingly
contributing to the country's energy supply.

TABLE 2.4 PRIMARY ENERGY PRODUCTION (PJ)
Source: Danish Energy Agency (2022a)

TABLE 2.5 DEGREE OF SELF-SUFFICIENCY (%)
Source: Danish Energy Agency (2022a)

In 2021, there were twenty oil and gas fields of varying size in the so-called Central
Graben of the Danish sector of the North Sea (fifteen oil and five gas fields). Seven
fields are situated in the northern part of the Central Graben, while all the other fields
are situated in the southern region of the Central Graben. Denmark is the third largest
oil producer in Western Europe. The offshore Tyra gas field in the North Sea is shut
down for redevelopment from September 2019 to winter 2023/2024.

The developments in the production of oil and gas in the North Sea 1990-2021 are
shown in Figure 2.7 together with the developments in production of renewable
energy etc. and the gross energy consumption in Denmark in the same period.

Production of renewable energy includes wind power, wood, straw, biogas,
renewable waste and others (hydropower, geothermal energy, solar energy and heat
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pumps). Production of renewable energy was 190.5 PJ in 2021, which is an increase
of 319% compared to 1990.

In 2021, wind power production was 57.8 PJ. Production from wood products,
biogas, straw and renewable waste (i.e. the carbon fraction of biogenic origin) waste
in 2021 was 42.3 PJ, 26.2 PJ, 21.6 PJ, and 19.5 PJ, respectively.

The development in renewable energy production by type and in share of total
energy consumption is shown in Figure 2.8.

FIGURE 2.7 THE DEVELOPMENTS 1990-2021 IN DENMARK’S PRODUCTION OF CRUDE OIL, NATURAL GAS
AND RENEWABLE ENERGY ETC. AS WELL AS THE DEVELOPMENT IN DENMARK’S GROSS ENERGY

CONSUMPTION (ADJUSTED) IN PJ
Source: Danish Energy Agency (2022a)
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FIGURE 2.8 THE DEVELOPMENT IN DENMARK’S PRODUCTION OF RENEWABLE ENERGY - BY TYPE IN PJ

(LEFT) AND AS SHARE OF TOTAL ENERGY CONSUMPTION IN % (RIGHT)
Source: Danish Energy Agency (2022a)
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Production of electricity and district heating

In 2021, electricity production was 119 PJ. Electricity is generated at large-scale
power units, at small-scale CHP units, by wind turbines and by autoproducers (i.e.
small producers, whose main product is not energy). The development 1990-2021 in
electricity production by type and the share of domestic electricity supply generated
by renewables is shown in Figure 2.9.

FIGURE 2.9 THE DEVELOPMENT 1990-2021 IN DENMARK’S ELECTRICITY PRODUCTION BY TYPE IN PJ

(LEFT) AND THE SHARE OF DOMESTIC ELECTRICITY SUPPLY GENERATED BY RENEWABLES IN % (RIGHT)
Source: Danish Energy Agency (2022a)
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Large-scale power units generate electricity, partly as separate electricity production,
and partly as combined heat and power production (CHP). Of the total electricity
production of 118.9 PJ, 39.6 PJ (33.2%) were generated from large-scale power units
—15.7 PJ (13.2%) as separate production. Separate electricity production varies
greatly from year to year due to fluctuations in foreign trade in electricity. In 2021,
electricity production from small-scale units and autoproducers was 8.7 PJ (7.3%)
and 8.1 PJ (6.8%), respectively.

In 2021, wind turbines, photovoltaics and a very small amount of hydropower
generated 62.6 PJ (52.6% of total electricity production).

In Denmark, the foreign trade in electricity varies more than in any other European
country as shown in Figure 2.10. Foreign trade is strongly affected by price trends on
the Nordic Electricity Exchange, Nord Pool, which is significantly influenced by the
varying precipitation patterns in Norway and Sweden where electricity production is
dominated by hydropower. In 2021, Denmark had overall net imports of electricity
of 17.5 PJ. This was the result of net imports of 22.3 PJ from Norway and 17.5 PJ net
imports from Sweden, whilst the net exports to Germany was 14.3 PJ and 8 PJ to the
Netherlands. The peak in Denmark’s greenhouse gas emissions in 1996 is interlinked
with the peak in net exports of electricity in 1996.
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FIGURE 2.10 NET EXPORTS OF ELECTRICITY BY COUNTRY AS THE ACCUMULATED RESULT FOR THE YEAR

(NEGATIVE = NET IMPORT FOR THE YEAR), PJ
Source: Danish Energy Agency (2022a)
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By generating electricity and district heating together (CHP), it is possible to exploit
the large amounts of heat generated through thermal production of electricity.

In 2021, 72.1% of thermal electricity production (i.e. total production excl. wind,
solar and hydropower) was produced simultaneously with heating as shown in Figure
2.11. This figure also shows a significant increase in this share compared with 1990
— a trend to be seen dispite large inter-annual variations primarily linked to inter-
annual variations in wind power generation.

FIGURE 2.11 CHP SHARES OF ELECTRICITY AND DISTRICT HEATING PRODUCTION IN % (LEFT) AND THE
DEVELOPMENT 1990-2021 IN ENERGY CONSUMPTION FOR PRODUCTION OF DISTRICT HEATING IN TOTAL
AND BY FUEL IN PJ SHOWN TOGETHER WITH THE DEVELOPMENT IN CO; EMISSIONS FROM PRODUCTION

OF DISTRICT HEATING IN 1000 TONNES CO> (RIGHT)
Source: Danish Energy Agency (2022a)
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In 2021, 65.8% of district heating was produced with electricity. This share is still an
increase in comparison to 1990, but also a significant decrease since the peak in
2006.

The development in district heating, both total and by fuel, is also shown in Figure
2.11 — together with the development in CO2 emissions from production of district
heating.

Energy consumption

Despite the economic growth, total energy consumption has remained largely
unchanged at between 800 PJ and 900 PJ since 1980, however with a decrease below
800 PJ since 2011 — partly due to an increase in net imports of electricity cf. Table
2.6 and partly due to energy savings cf. Table 2.7 (showing gross energy
consumption adjusted for foreign electricity trade and climate fluctuations).

TABLE 2.6 OBSERVED ENERGY CONSUMPTION (PJ)
Source: Danish Energy Agency (2022a)

Denmark's dependence on oil and coal has fallen. In the production of electricity and
heat in particular, oil and coal have been substituted with other fuels. Thus, natural
gas and renewable energy are increasingly being used in district heating. For
electricity, the share of renewables etc. has increased steadily since 1990.

For 2021, 41.8% of the observed gross consumption of energy shown in Table 2.6
was supplied by renewable energy (for 2020, 39.5% and according to the EU
methodology 31.7% in 2020). The renewable energy resources are mainly wind
energy and biomass, which are used to produce electricity, combined heat and power,
or district heating.

Observed energy consumption shows the registered amount of energy consumed in a
calendar year. Observed energy consumption was 705 PJ in 2021, which is 6.3%
lower than the 1990 level.

Adjusted gross energy consumption is derived by adjusting observed energy
consumption for the fuel consumption linked to foreign trade in electricity. The
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adjusted gross energy consumption is moreover adjusted for climate variations with
respect to a normal weather year. The purpose of this consumption figure is to
provide a clearer picture of trends in domestic energy consumption. Figure 2.12
compares the trend in observed energy consumption with the trend in adjusted gross
energy consumption 1990-2021. The trend in adjusted gross energy consumption is
also compared with the trend in GDP in the same period, including the trend in
energy intensity (i.e. energy consumtion divided by GDP).

FIGURE 2.12 TRENDS IN OBSERVED AND ADJUSTED GROSS ENERGY CONSUMPTION (LEFT) AND TRENDS

IN GDP, ADJUSTED GROSS ENERGY CONSUMPTION AND ENERGY INTENSITY (RIGHT)
Source: Danish Energy Agency (2022a)
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In 2021, the adjusted gross energy consumption was 729 PJ as shown in Table 2.7,
which is 8.3% lower than the 1990 level. In Table 2,7, the adjusted gross energy
consumption is also shown by type of fuel.

TABLE 2.7 ADJUSTED GROSS ENERGY CONSUMPTION IN PJ AND BREAKDOWN BY FUELS (I.E. ADJUSTED

FOR CLIMATE FLUCTUATIONS AND NET IMPORTS OF ELECTRICITY)
Source: Danish Energy Agency (2022a)

The sectoral distribution of the adjusted gross energy consumption in 2021 was as
follows: industry and agriculture accounted for 24%, the household sector for 29%,
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transport for 26% and commercial and public services for 15%. Non-energy purposes
accounted for the remaining 1%.

Figure 2.13 shows adjusted energy consumption by sector. Over the 41 years covered
by the figure, consumption in the transport sector has risen, whereas consumption in
the production sectors has fallen. Energy consumption in the household and service
sectors as well as non-energy use has not changed much over the period, but some
inter-annual variations can be seen.

FIGURE 2.13 ADJUSTED GROSS ENERGY CONSUMPTION, BREAKDOWN BY SECTOR
Source: Danish Energy Agency (2022a)
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The final energy consumption is derived by subtracting transformation and
distribution losses as well as energy uses in the energy sector from the adjusted gross
energy consumption. This is shown in Figure 2.14. The adjusted final energy
consumtion by fuel is also shown in Figure 2.14 and in Table 2.8.
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FIGURE 2.14 ADJUSTED GROSS ENERGY CONSUMPTION AND ADJUSTED FINAL ENERGY CONSUMPTION
(TOP) AND ADJUSTED FINAL ENERGY CONSUMPTION BY FUEL (MIDDLE) AND BY SECTOR (BOTTOM)

Source: Danish Energy Agency (2022a)
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TABLE 2.8 FINAL ENERGY CONSUMPTION, ADJUSTED (PJ)
Source: Danish Ener;

2.1.7 Household sector

Household energy consumption has been rather constant over the period 1990-2021
as shown in Figure 2.15. Compared with 1990, climate-adjusted energy consumption
of households grew by 0.7%. The interannual variations show that household energy
consumption is greatly influenced by the weather. The years 1990, 2000 and 2014
were very hot years with low energy consumption, whereas 1996 and 2010 were
exceptionally cold. In 2021 climate-adjusted energy consumption by households was
186.3 PJ, accounting for 31.2% of total final energy consumption in Denmark. 152.4
PJ of the 186.3 PJ was used for heating and 34 PJ were used for electrical appliances
etc. Households also consume a small amount of motor gasoline for garden tools etc.,
LPG (bottled gas) and gas works gas for other purposes, which in the energy
statistics is included under road transport.

There have been significant changes in the composition of household energy
consumption since 1990 as shown in Figure 2.15. Oil consumption decreased
throughout the period shown due to a shift to district heating and natural gas.
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Firewood and wood pellets consumption has increased significantly since 2000*. In
2021 district heating amounted to 38.7% of household energy consumption, and
renewable energy and electricity amounted to 26.9% and 20.9%, respectively.
Consumption of natural gas, oil and gas works gas amounted to 9.9%, 3.5% and
0.2%, respectively. Household electricity consumption remained more or less
constant in the period 1990 to 2000. Electricity consumption showed an increasing
trend from 2002 to 2006, whereas consumption in the period from 2009 to 2021 has
fluctuated around approximately 35 and 39 PJ.

FIGURE 2.15 ENERGY CONSUMPTION IN HOUSEHOLDS — TOTAL AND BY ENERGY PRODUCTS (CLIMATE

ADJUSTED), PJ
Source: Danish Energy Agency (2022a)
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In the period 1990 to 2021,except for 2001, 2012 and 2013, climate-adjusted energy
consumption for heating (space heating and hot water) in dwellings has fluctuated
between 0.2% and 6.7% above the level in 1990 as shown in Figure 2.16. This is the
combined result of a 28.9% increase in total heated area in the period and a 24.5%
decrease in energy consumption for heating per m?. The latter can be explained by
improvements in the insulation of older dwellings as well as a shift away from old
oilfired boilers to more efficient natural gas boilers and district heating installations.
In addition, according to the building regulations, new homes must have lower
energy consumption per m? than existing homes. The increase in the use of biomass,
which is less energy efficient, will have an effect in the opposite direction, however.

Dispite the economic development with a 64.5% increase in total private
consumption from 1990 to 2021, total household electricity consumption increased
only by 9.0% in the same period as shown in Figure 2.16. This is partly due to
significant falls in the specific electricity consumption of electrical appliances. From
Figure 2.16 it can be seen that electricity consumption for appliances and lighting
etc. increased only by 23.1% in the same period.

* Note: The population base for the firewood survey has been increased and therefore firewood consumption figures before and
after 2015 are not fully comparable.
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FIGURE 2.16 CHANGES IN ENERGY CONSUMPTION IN HOUSEHOLDS FOR HEATING COMPARED WITH THE
AREA HEATED AND CHANGES IN ELECTRICITY CONSUMPTION FOR APPLIANCES ETC. IN HOUSEHOLDS,

EXCL. ELECTRIC HEATING. INDEX 1990 = 100.
Source: Danish Energy Agency (2022a)
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2.1.8 Transport

Denmark is a relatively small and densely populated country with a large share of the
population living in cities.

In urban areas most people have good access to public transport and major
investments in better public transport infrastructure are currently taking effect. The
main railway connection between West and East Denmark will be improved in the
near future and this is expected to reduce travel times substantially and attract more
travellers in years to come. Furthermore, the Copenhagen Metro is being extended
with a circle line and a new connection to the north of Copenhagen Harbour.
However, in many rural areas, public transport is less frequent than in the urban
areas.

In Denmark, many commuters use their bicycle to travel to and from work and for
other purposes, particularly during the summer. Even though the cost of car
ownership is very high in Denmark compared to neighbouring countries, there are
approximately 2.4 mill. registered cars in Denmark.

Efficient and flexible transportation of goods and persons is a vital element of the

foundation of the Danish welfare society. At the same time, transport as such is an
important economic sector that contributes to economic growth, employment, and
foreign trade.

Denmark’s geography, with most people travelling short distances to and from work
and a very high number of inhabited islands, makes Denmark an attractive country in
which to use electric cars. The range of an electric car is sufficient to cover most
people’s daily transport needs.

In the 1980s a nationwide network of gas pipelines connecting the gas in the North
Sea to individual consumers was established. The conditions for wider use of natural
gas in the transport sector are in place. Also, since Denmark is a country with a large
agricultural sector, there are good possibilities for production of biogas, which could
be used for transport.
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The trends 1990-2021 in energy consumption for transport are shown in Figure 2.17
by transport type and by fuel type.

FIGURE 2.17 ENERGY CONSUMPTION FOR TRANSPORT - BY TRANSPORT TYPE (LEFT) AND BY FUEL TYPE

(RIGHT) IN PJ
Source: Danish Energy Agency (2022a)
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Energy consumption for transport followed an upward trend until 2007, when energy
consumption was at 224.0 PJ (see Figure 2.17). In 2009, energy consumption fell to
208.4 PJ. In 2021, energy consumption was calculated at 185.1 PJ, which is an
increase of 4.1% from 2020. Compared with 1990, energy consumption for transport
has increased by 8.8% in 2021. Energy consumption for road transport was 154.7 PJ
in 2021, which is 1.8% higher compared with 2020. Energy consumption for road
transport is calculated as sales in Denmark, adjusted for border trade. Energy
consumption for international aviation grew steadily throughout almost the whole
period 1990-2019. In 2020, consumption decreased significantly. From 2020 to 2021
consumption increased by 28.4%, but is in 2021 still 59.1% lower than in 2019 — the
year before the COVID-19 pandemic.

Consumption of motor gasoline (including bioethanol) rose by 2.5% from 2020 to
2021, while consumption of diesel oil (including biodiesel) increased by 1.2%.
Consumption of bioethanol and biodiesel together increased by 2% from 2020 to
2021. Considering developments from 1990 to 2021, consumption of motor gasoline
(including bioethanol) fell by 25.2%, while consumption of diesel oil (including
biodiesel) grew by 71.9%. Consumption of aviation fuels decreased by 31,8%.
Consumption of other types of fuel fell by 27.9% in the same period. Other types of
fuel include electricity consumption by railways.

2.1.9 The business sector

Industry's production value accounted for about 19.4% of total Danish production in
2020. Table 2.9 shows that the largest industries in Denmark are the food, drink and
tobacco, engineering industries (furniture/machinery/metal/electronics), and
phamaceutical/chemical industries.
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TABLE 2.9 PRODUCTION VALUE BY INDUSTRY IN 2020, DKK MILLION (CURRENT PRICES).
Source: Statistics Denmark.

166,770
10,560
27,555
18,522
49314

139,004
47,632
60,054
33,996
19,690

142,849
11,294
61,427

The total business sector (manufacturing, building and construction, together with
commercial and public services) accounted for about 20% of Denmark's observed
emissions of CO; related to total energy consumption in 2021.

In the energy statistics, manufacturing industry includes agriculture, forestry and
horticulture, fishing, manufacturing (excl. refineries), as well as construction. In
2021, climate-adjusted energy consumption in manufacturing industry was 132.8 PJ,
which is 4.3% higher than the year before. Compared with 1990, energy
consumption decreased by 16.3%. Electricity consumption in 2021 was 39.4 PJ after
adjusting for climate variation. This is an increase by 4.9% compared with the year
before. Compared with 1990, electricity consumption increased by 7.5%. The trends
1990-2021, both in total final energy consumption and electricity consumption in the
manufacturing industry, are shown in Figure 2.18.

In the energy statistics, the commercial and public service sector includes wholesale,
retail, private and public services. In 2021, climate-adjusted energy consumption was
82.8 PJ, which is 6.0% higher than the year before. Compared with 1990,
consumption increased by 7.5%. Climate-adjusted electricity consumption in 2021
was 34.6 PJ, which is 6.8% more than the year before. Compared with 1990,
electricity consumption increased by 14.8%. The trends 1990-2021, both in total
final energy consumption and electricity consumption in the commercial and public
service sector, are shown in Figure 2.18.

From the mid 1980s and to around 1990, energy intensity (energy consumption in
relation to gross value added) for the business sector remained at the same level.
Since 1990 the energy intensities in the different subsectors, except for construction,
have shown decreasing trends as shown in Figure 2.19.
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FIGURE 2.18 ENERGY AND ELECTRICITY CONSUMPTION IN MANUFACTURING INDUSTRY (LEFT) AND THE

COMMERCIAL AND PUBLIC SERVICE SECTORS (RIGHT), CLIMATE ADJUSTED, PJ
Source: Danish Energy Agency (2022a)
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FIGURE 2.19 TRENDS IN ENERGY (LEFT) AND ELECTRICITY (RIGHT) INTENSITIES IN AGRICULTURE AND

INDUSTRY, CLIMATE ADJUSTED, TJ PER DKK MILLION GVA (2010 PRICES, CHAINED VALUES)
Source: Danish Energy Agency (2022a)
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The change in the trends in energy and electricity intensities in the beginning of the
1990s corresponds with a move from a period of low economic growth to a period of
high growth, implying better utilisation of production capacity. At the same time,
from 1993 the first CO; taxes were introduced on energy consumption by businesses,
with associated subsidies for energy savings, agreement schemes etc. Advice to
businesses from electricity companies was also introduced in the early 1990s.

The main measures to curb the industrial sector's energy consumption have been
based on the green tax package for businesses passed by the Danish parliament in
mid 1990s.

As shown in Figure 2.20, there has been a steady decrease in energy intensity for the
commercial and public services sectors since 1990. Energy intensity in the
commercial and public services sector fell by 39% from 1990 to 2021. In the same

period also the electricity intensity fell in the commercial and public services sector,
but only by 34.9%.
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FIGURE 2.20 TRENDS IN ENERGY (LEFT) AND ELECTRICITY (RIGHT) INTENSITIES IN COMMERCIAL AND
PUBLIC SERVICES, CLIMATE ADJUSTED, TJ PER DKK MILLION GV A (2010 PRICES, CHAINED VALUES)
Source: Danish Energy Agency (2022a)
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2.1.10 Waste

The waste sector's contribution to emissions of greenhouse gases consists primarily
of methane and accounted for 2.0% of the total greenhouse gas emissions in 2020.
Methane emissions come from the decomposition of organic waste at landfill sites
and — to a minor extent — from biogas plants, wastewater treatment and compost
production. In 2020, a total of 18.3 million tonnes of waste, including soil and rocks
from earth and construction works, were generated in Denmark of which 48% were
recycled or re-used, 34% were soil and rocks from earth and construction works,
16% were incinerated af 2% were land-filled, the latter equal to 0.4 million tonnes of
waste.

Methane emissions from the waste sector are expected to fall in the future because
the municipalities are now obliged to assign all waste suitable for incineration to
incineration plants. This means that only a small quantity of organic waste will be
deposited at landfills compared with the quantity deposited before the introduction of
this obligation in 1997.

In addition, gas from a number of landfills is being used in energy production, which
contributes to a direct reduction in methane emissions and an indirect reduction in
CO; emissions.

Emissions of the industrial gases HFC and SF¢ from disposal of, for example,
refrigerators and certain thermal glazing, which contain these substances, are
included under the business sector.

There are also CO> emissions in connection with disposal of oil-based products, e.g.
packaging, plastic bags, etc. Since waste incineration in Denmark is included in
energy production, these CO; emissions must be included under the energy sector in
accordance with the inventory rules from the IPCC.

Finally, in connection with incineration, a large amount of the waste is used as an
energy source. As many of the incineration plants as possible have been converted to
CHP production. In other words, the heat is used to supply district heating, and the
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electricity is sold to electricity suppliers. Both in 2020 and 2021, waste incineration
contributed with 8.9% of total primary energy production in Denmark.

2.1.11 Buildings and urban structure

One-twentieth of the area of Denmark is urbanised. 85% of Danes are town-dwellers,
and most enterprises, institutions, etc., are situated in towns. Many air pollution
problems are therefore concentrated in the towns.

On 1 January 2013, the total built-up area was 727.5 mill. m?. Table 2.10 shows the
distribution of the area between housing, factories, offices, etc.

TABLE 2.10 KEY FIGURES FOR THE STOCK OF BUILDINGS 2011-2022 (1 JANUARY), MILL. M?
Source: Statistics Denmark

Today, about 6 Million m? are built per year. In recent years, house building has
accounted for slightly more than half of all investment in building activities, and
about half of the investment in the housing sector has gone on alterations and
extensions.

Towns and cities are generally characterised by separation of residential and
industrial areas, industrial buildings being situated in specially designated zones on
the outskirts of the towns. The growth in the service industries and the growth in
manufacturing with a small environmental impact imply new possibilities for
integrating industry and housing, thereby reducing the need for transport between
home and work.

Approximately two-thirds of the total building space is heated. The most important
types of heating are district heating and central heating using gas and oil. Half of the
heated space is heated by district heating and, as seen from Table 2.11, the use of
both district heating and natural gas has increased at the expense of oil.
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TABLE 2.11 DEVELOPMENT IN THE MAIN FORMS OF HEATING IN BUILDINGS, IN % OF TOTAL HEATED

SPACE
Source: Statistics Denmark.
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2.1.12 Agriculture

The agricultural area in Denmark has fallen from 72% (30,900 km?) of the total area
in 1960 to 61% (26,184 km?) in 2021. Table 2.12 shows the breakdown of the
development since 1990 by type of crop or use.

The proportion of agricultural land under grass and whole seed in rotation and
permanent grass fell considerably from 1970 to 1990, but rose considerably during
the 1990s, partly due to increasing use of grass fields for dairy farming, and partly
due to the change in EU subsidy schemes, which means that grass or industrial seed
must be grown on set-aside land. Furthermore the area with maize and cattle feed is
included with the area with grass and whole seed, and the area with maize has
increased significantly since 1980s. This is due in part to a warmer climate, which
has made maize easier to grow.

During the 1990s interest in organic farming increased considerably. In 2021 organic
farms accounted for approximately 10% of land under cultivation.

From 1980 to 2021 the number of farms fell with 69% from 119,155 to 31,395. In
the same period the average size of farms increased from 24 ha to 83 ha. This
development has reduced the importance of agriculture as a source of primary
employment. However, in the same period agricultural production has grown, both in
quantity and value, and agricultural exports still make up a large proportion of
Denmark's total exports.

During the last 40 years use of nitrogen by agriculture has varied greatly. Up to 1990
there was a big increase in the use of fertiliser (both manure and chemical, but during
the 1990s use of fertiliser decreased considerably until 2015. The trends in the
statistics for imported chemical N-fertilisers show an increase again after 2015. The
same trends can be seen for the import of phosphorus and potassium in fertilisers.
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Cattle population fell by 45% from 1970 to 2015 cf. Table 2.12. Most of the cattle
are dairy cows. Since milk production remained approximately unchanged
throughout the period, the fall in cattle population is due to higher productivity per
animal. In the same period, the pig population increased by 50%. The sheep
population has more than doubled in relation to 1970, while the poultry population in
2015 was a little below the level of 1970. Since the 1970s, initiatives aimed at
nutrients etc. have led to favourable trends, including with regard to greenhouse
gases, where agriculture has reduced emissions by about 18.5% since 1990.
Emissions of methan and nitrous oxide from agriculture (i.e. excluding emissions
from energy consumption) accounted for approximately 21% of Denmark's total
emissions of greenhouse gases in 2015.

TABLE 2.12 STATISTICS ON AGRICULTURAL LAND, FARMS, CHEMICAL FERTILISERS AND LIVESTOCK
Source: Statistics Denmark
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56 57 56 52 52
12 16 21 20 19

8 6 8 8 9
10 4 6 6 6
7 4 3 4 4
2 3 3 4 4
- 7 1 3 3
4 1 0 1 1
1 1 1 1 1
- - 1 1 1
0 0 1 0 0
- 3 6 10 10

79,338 | 54,541 | 42,099 | 33,148 | 31,395
35 49 63 79 83

395 234 197 228 -
39 16 11 18 -

124 65 45 81 -
2,239 1,868 | 1,571| 1,499| 1,488
9,497 | 11,921 | 13,173 | 13,163 | 13,168
159 145 160 135 135
16,249 | 21,830 | 18,731 | 22,133 | 21,892

2.1.13 Forestry

Approximately 15% of Denmark is forested. Originally focus was mainly on the
production potential of primarily conifers, but in recent years focus has changed
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towards indigenous, deciduous tree species as offering greater long-term production
and nature potential. Denmark's forests are managed as closed canopy forests. The
main objective is to ensure sustainable and multiple-use management of the forests
and to manage them in line with overall management of the countryside. Instead of
clear-cut systems, forest owners are to a higher degree applying near-to-nature forest
management regimes. Unlike our Scandinavian neighbours, in Denmark forestry
does not play an important role in the national economy.

The Danish Forest Act protects a very large part of the existing forests against
conversion to other land uses. This is also the case for afforested areas for which
public subsidies are made available. In principle, this means that most of the forested
land in Denmark will remain as forest.

The ambition is to have about 25% of Denmark's area forested by the end of the 21st
century. A considerable increase in the forest area is therefore to be achieved.

Denmark is the only part of the Realm in which forestry is practised. Greenland and
the Faroe Islands have almost no forest.

2.2  GREENLAND

2.2.1 Form of government and structure of administration

Today, Greenland is a self-governing, autonomous country within the Kingdom of
Denmark. The system of governance is parliamentary democracy. The colonial
history of Greenland began with the Norwegian priest Hans Egede who arrived in
1721 and established missions various places in Greenland. It remained a colony
until 1953, when Denmark unilaterally changed the status of Greenland from being a
colony to a constituency in the Danish Kingdom. This development of administrative
status marked the beginning of a new societal development in Greenland. Until 1979
the Greenlanders pursued to obtain more autonomy. A practice, which was
intensified in the 1970s and led to the introduction of Greenlandic Home Rule in
1979. With the transition to Home Rule, Greenland established its own government
and parliament, entitled to legislate and manage many parts of the administration.

On 21 June 2009, the Act on Greenland Self-Government came into force. The Act
grants Greenland more autonomy and recognises the Greenlandic people as a people
pursuant to international law with the right to self-determination. It also establishes
Kalaallisut, the Inuit language spoken in Greenland, as the official language. In
accordance with Chapter 8, §21 of the Self-Government Act, the people of
Greenland can become independent by a referendum in Greenland, when they shall
so decide. With the Self-Government Act, Greenland is still within the Realm and
shares some fields of responsibility with Denmark and the Faroe Islands, i.e. the
Constitution, franchise and the eligibility for election, citizenship and central
institutions like the National Bank. Greenlandic authorities today manage most
domestic affairs, legislate and have full financial responsibility in the acquired areas,
including areas such as health, fisheries, education, science and research,
environment and climate, taxation, mining and natural resources, infrastructure,
trade, spatial planning, social affairs and housing to mention some. Responsibility for
the Supreme Court, foreign affairs, defence and security policy as well as exchange
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rate and monetary policy fall within the jurisdiction of the central authorities of the
Realm, however, as stipulated in the Self-government Act, Greenland may act in
international affairs on areas of own competence and where not applicable, the
Governments of Denmark and Greenland shall cooperate with a view to safeguarding
the interests of Greenland as well as the general interests of the Kingdom of
Denmark.

Inatsisartut, the parliament, has 31 members. The members are elected directly at
general elections held every four years. The last election was held on 6 April 2021.
The parliament elects a government responsible for the central administration under
the Prime Minister of Greenland.

The administration is divided into eleven ministries. The Minister for Agriculture,
Self-sufficiency, Energy and Environment represents Greenland in international
negotiations on climate change. The ministry has primary responsibility for
coordination and implementation of legislation, plans etc. for the climate area.

Greenland Self-Government

The Act on Self-Government states that Greenland can have jurisdiction and
financial responsibility for almost all aspects of public affairs if Inatsisartut, the
Parliament, so decides. The Self-Government Act also outlines the future economic
relationship between Denmark and Greenland. Since the 2009 Act, Greenland has
taken over the responsibility, and thus the legislative and executive powers, within
the area of mineral resources. Greenland’s economy is mainly reliant on fisheries.
Other sectors contributing to Greenland’s economy include minerals and tourism.
Denmark provides a general annual financial subsidy to Greenland to cover the
expenses relating to the areas that have surpassed to the Government of Greenland.
With the Self-government Act the subsidy amount was frozen, however, adjusted to
inflation levels. This mean, as Greenland takes over more areas of competence from
Denmark, the amount will not increase. Additionally, Denmark funds the judicial
system, including the police, courts and correctional institutions, as they remain a
part of Danish responsibility. Future revenues from mineral activities will reduce the
state subsidy by half the revenues exceeding DKK 75.0 mill. annually.

International Relations

Greenland was, through the relation to Denmark, part of the European Union until it
left in 1985 and acquired status as an Overseas Country and Territory (OCT).
Greenland also receives an annual subsidy from the European Union to the amount
of roughly over EUR 30 million that historically was linked to Greenland giving EU
fisheries rights in Greenland waters.

In accordance with the 2009 Self-government Act, the Government of Greenland
(Naalakkersuisut) may negotiate and conclude international agreements with foreign
states and international organisations, including administrative agreements, which
exclusively concern Greenland and entirely relate to fields of responsibility taken
over by Greenland.

For agreements that fall outside this scope and which are thus concluded by the
Danish Government or jointly, the Self-Government Act contains rules and
regulations for the involvement of the Self-Government authorities. Accordingly, the
Danish Government is required to notify Naalakkersuisut in advance of negotiations
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regarding agreements under international law which are of particular importance to
Greenland. Before they are concluded or terminated, such agreements must be
submitted to Naalakkersuisut for comments.

Denmark has ratified the Climate Convention with the consent of Naalakkersuisut.
The Kyoto Protocol was ratified by Denmark in agreement with Greenland, on 31
May 2002. The Government of Greenland requested a territorial exemption for
reduction commitments when Denmark ratified the second commitment period of the
Kyoto Protocol.

In August 2012 a cooperation agreement relating to the international climate change
negotiations was signed by representatives from the Danish Government and the
Government of Greenland. The agreement serves to facilitate closer cooperation on
matters of mutual interest and to improve Greenlandic access to information and
consultation in relation to the UNFCCC negotiations.

On 31 March 2016 Naalakkersuisut agreed to request Denmark to make a territorial
reservation against the Paris Agreement in connection with the ratification of the
agreement. The territorial reservation means that Greenland doesn’t have any
international reduction commitments.

However, during the UN’s COP26 climate summit in 2021 the Greenlandic Prime
Minister announced that the Government of Greenland will give up the exemption
from the agreement and seek to have the national assembly commit to deliver
objectives for reducing greenhouse gas emissions. Following the decision, the
Government of Greenland (Naalakkersuisut), will proceed with a domestic national
ratification process via the parliament (Inatsisartut).

2.2.2 Population

The population of Greenland has increased by 13.5% since 1980. Today the total
population is around 56,421 cf. Table 2.13. Of these 90% were born in Greenland.

TABLE 2.13 POPULATION OF GREENLAND (WITH 2030 PROJECTION)
Source: Naatsorsueqqissaartarfik - Statistics Greenland, 2022

49,773 | 55,558 | 56,124 | 56,452 | 56,421

Estimated changes in the population show a decrease towards 2030, but the
proportion of the population born outside Greenland is not expected to change.

Migration and immigration patterns are dominated by the strong, historical
connections between Greenland and Denmark. Every year throughout the period
1993-2021, more people moved away from Greenland than to Greenland. In 2021 a
total of 1,962 people immigrated while 2,184 people emigrated (i.e. net emigration:
222). The net emigration in 2020 of 42 persons was the lowest number of annual net
emigrations since 2012. This is believed to be due to the COVID-19 pandemic.

The population density in 2021 was 0.14 per km? of ice-free area.
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2.2.3 Geography

With an area of 2,166,086 km?, Greenland is the world's largest island. It extends over
almost 24 latitudes. The northernmost point is Cape Morris Jessup, only 740 km from
the North Pole, while Cape Farewell in the south shares latitude with Oslo, Norway.

Greenland is covered by the Greenland Ice Sheet, a continuous, slightly convex ice
sheet that covers 81% of the island and reaches heights of 3,700 m above sea level.

The coastal line stretches 44,087 km and is dominated by deep fiords and archipelagos.
The population of Greenland lives in the coastal regions, where there is little ice.
Access to open waters implies good opportunities for fishery, hunting and
transportation by sea, which are all important to Greenland society.

Greenland is surrounded by Atlantic and Arctic waters. The North Atlantic Ocean lays
to the south and the Greenland Sea and the Denmark Strait to the east. The Denmark
Strait is located between Greenland and Iceland and is 240 km wide. The west coast
of Greenland meets the Davis Strait and Baffin Bay, and in the north, Greenland is
separated from Canada by Smith Sound and Nares Strait. In Nares Strait a mere 26 km
separates Greenland from Ellesmere Island, Canada. North of Greenland lays Lincoln
Sea and Wandels Sea in the Arctic Ocean.

2.2.4 Climate

Greenland has an Arctic climate. About 80% of the land is covered by an ice sheet
that is more than 3 km high, while the ice-free land areas are limited to a 50-300 km
wide coastal strip. In southern Greenland, in the inner valleys of the fjord systems,
the climate is sub-Arctic. Here, the mean air temperature can rise to above 10 °C in
July. The climate in southwest Greenland, where most of the population of 55,000
lives, is low-Arctic. This part of Greenland is characterised by relatively mild winters
with high rates of snowfall and occasional thaw, and wet summers with average
temperatures of less than 10 °C in the warmest month.

North and northeast Greenland are parts of the high-Arctic zone. The climate is
continental with very cold winters down to below -45 °C in north Greenland.
Temperatures are rarely above 0 °C from September to May. Parts of north
Greenland are characterised as polar deserts with less than 25 mm precipitation per
year, corresponding to about 1 % of the precipitation at the southern tip of
Greenland. The continental climate in high-Arctic Greenland is determined by sea
ice from the Arctic Ocean, which makes up the pack ice belt, often up to several
hundred kilometres wide, floating southwards along the east coast of Greenland. In
recent years, the extent of the Arctic ice pack has been reduced for long periods of
time. This has led to unusual events such as wave erosion along the coasts, which
had not seen open sea to the same extent previously. The climate in high-Arctic
Greenland is also greatly influenced by the amount and spread of sea ice.

Atmospheric pressure

Atmospheric pressure is generally highest in April-May when the weather in
Greenland is most stable. In the summer months, variations in atmospheric pressure
are limited. During winter, the variations are greater due to larger differences
between the north and the south. The higher atmospheric pressure in the north leads
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to a greater frequency of cold winds from northerly directions and higher wind
speeds.

The highest pressure extremes in Greenland occur during winter because of the large
temperature difference in the atmosphere. The highest atmospheric pressure
measured in Greenland was 1064.4 hPa, recorded on 18 January 1958. The lowest
was 932.1 hPa, measured on 15 January 1988.

Wind

Storms typically occur in connection with the passage of low-pressure systems.
Between these systems, there are undisturbed periods of varying duration throughout
the year, when the wind is governed by local conditions.

An example is the katabatic wind system of the ice sheet. Katabatic winds blow
down an incline, moving from the central part of the ice sheet towards the edge. The
wind speed accelerates with increasing incline of the surface, and the topography can
cause funnelling of the wind, which results in extremely high wind speeds at the edge
of the ice sheet. However, calm wind conditions are also common in Greenland. In
some areas on the east coast little or no wind is recorded 60 % of the time.

Gusts can be very strong. E.g. wind speeds of up to 75.1 m/s was measured in
Danmarkshavn on 13 January 1975, but even stronger gusts undoubtedly occur in
connection with piterags, which is a katabatic wind. Such katabatic winds from the
ice sheet occur in several locations in Greenland, and they are characterised by a very
abrupt change from low wind speeds to storm.

Temperature

The summer temperatures on both the west and the east coast differ by only a few
degrees from south to north, despite a distance of about 2,600 km. This is due to the
midnight sun during summer in north Greenland. Conversely, winter darkness and
the absence of warm sea currents mean that temperatures during winter differ
considerably from north to south.

There is also a large difference in the temperature conditions at the outer coast and
along the inner fjords. During summer, drift ice and cold surface water cools the air
by the coast compared to the ice-free fjords, while the open sea is less likely to freeze
during winter, causing the air to be warmer along the coast than in the fjord areas.

Foehn winds can disturb this picture during winter. Foehn winds are very common in
Greenland and the hot, dry winds can increase temperatures by 30 °C within a
relatively short period of time, resulting in the melting of snow and ice. Relatively
high temperatures in the winter period are often the result of Foehn winds.

The highest temperature recorded in Greenland since 1958 is 25.9 °C recorded in
Manitsoq in July 2013.

In Greenland, frost can occur in all months of the year except in the inner fjord areas
at Narsarsuaq Airport and Kangerlussuaq during summer.

The coldest place in Greenland is on top of the ice sheet, where the temperature can
fall to below -70 °C. In the 1950s, a British research station measured -70 °C and a
DMI station measured -64.9 °C at Summit in the middle of the ice cap.
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Apart from the ice cap, the coldest temperatures measured in Greenland are in Hall
Land and Kap Morris Jesup on the north coast with yearly mean temperatures of
-18.7 °C (1991-1996) and -15.6 °C (2010-2020). The lowest temperature was -
52.1°C measured at Hall Land in January 1989 and possibly even lower as this type
of station does not measure absolute minimum temperatures.

The mean air temperatures measured during the new climate normal period 1991-
2020 were higher than those measured in the previous climate normal period 1961-
1990 at all stations in Greenland cf. Figure 2.21. In recent years, several warm
summers in Greenland have been registered. In 2012, such a summer was followed
by a number of unusual melting events, also in the middle of the ice sheet (Summit)
and in 2021, there were recordbreaking high monthly mean temperatures (July,
August and September) at several stations on the east coast. Extreme events in
Greenland such as in 2012 and 2021 cannot be regarded as ‘unnatural’, but the
likelihood and severity of these events increase with a warmer climate in Greenland.

FIGURE 2.21 CLIMATOLOGICAL STANDARD NORMAL FOR NUUK 1991-2020
Source: Danish Meteorological Institute (DMI)

Nuuk, Greenland
1991-2020

20.0 120.0
15.0 100.0
S £
< 10.0 - 800 E

L
= S
® 50 - 600 &
@ £
Q. Q.
€ 00 - 40.0 ‘©
() ()
2 a
-5.0 - 20.0
-10.0 - 0.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Precipitation

Recorded precipitation in Greenland decreases with rising latitude and from coastal
to inland areas. Particularly for stations in south Greenland the seasonal variations
are considerable.

In the south and especially in the south-eastern regions of Greenland, precipitation is
high (e.g. in Tasiilaq cf. Figure 2.22). Average annual precipitation amounts range
from app. 800 to 2,500 mm along the coasts. Further inland, towards the ice sheet,
substantially less precipitation is recorded. In the northern regions of Greenland there
is very little precipitation, ranging from 325 mm to below 150 mm per year (e.g. in
Danmarkshavn cf. Figure 2.22). Some areas in north Greenland are characterized as
‘Arctic deserts’, i.e., areas that are almost free of snow in winter, and where
evaporation in summertime can exceed precipitation.
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Not surprisingly, snow is very common in Greenland. At most stations in the coastal
regions snow can fall all year around without necessarily forming a snow cover on
the ground. The highest snow depths are seen in southern Greenland, averaging from
one to more than two metres snow during winter and sometimes reaching up to six
metres. In southern Greenland, the snow cover can disappear altogether during
winter in connection with warm Foehn winds.

Further north, snow covers are usually already formed in most places by September
and normally disappears again in June or July.

FIGURE 2.22 ANNUAL PRECIPITATION (MM) IN TASILAQ 1898-2021 (TOP) AND IN

DANMARKSHAVN 1950-2021 (BOTTOM), ANOMALY RELATIVE TO 1991-2020.
Source: Danish Meteorological Institute (DMI)
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Data from Tasiilaq are missing for the years 1910-1911, 1936, 1949, 1951, 1979-1980, 2006, 2008, 2012-2014, 2017-2019, and
2021.
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Data from Danmarkshavn are missing for the years 1954, 1960, 1977 and 1981.

Variations in daytime length

The area of Greenland, which lies north of the Arctic Circle, 66.5 °N, has midnight
sun and polar night of varying lengths depending on the latitude. Midnight sun occur
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when the sun is above the horizon 24 hours a day, while polar night occurs when the
sun does not rise above the horizon at all.

Despite the long periods of polar night during winters, the northern stations measure
a higher number of hours of sunshine than the southern stations. This is due to the
longer days during summer and a generally less dense cloud cover. Although the
surface of the soil receives more solar heat around summer solstice compared to soil
surfaces in the tropics, a considerable part of the energy is reflected because of the
oblique angle of incidence, but it is also reflected by snow and ice-covered surfaces.

2.2.5 Economy

The economy of Greenland is a small-scale economy based on trade with other
countries (see Table 2.14 for key figures).

Under the Danish Realm, Greenland received an annual state subsidy to finance
fields of responsibility assumed from Denmark. Under Self-Government, Greenland
will still receive an annual grant, but the new fields of responsibility must be
financed by the Government of Greenland. Future revenues from mineral activities in
Greenland will reduce the state subsidy by half the revenue exceeding DKK 75 mill.
The 2020 national budget of Greenland saw a GDP of DKK 276,100 per capita.

TABLE 2.14 KEY FIGURES FOR THE GREENLAND ECONOMY IN 2011, 2014, 2015, 2018 AND 2020.

CURRENT PRICES (EXCEPT FOR GDP) IN DKK MILLION.
Source: Naatsorsueqqissaartarfik - Statistics Greenland, 2022

'2010 prices, chained values.

Exports

The fishing industry is of immense importance to the economy of Greenland, as fish
and seafood are the only large-scale export from Greenland (see Table 2.15). The
estimated relationship between GDP and the real export value of fish and seafood
shows that a 1% increase in the export value of fish and seafood leads to a 0.29%
increase in Greenland GDP, according to time series data ranging back to 1966.
Therefore, changes in both the world market prices and the availability of important
stocks of fish are important to the entire economy.

Commercial hunting is common in the northern and eastern parts of Greenland and
locally the income from hunting is important to the wellbeing of the community, but
hunting does not contribute extensively to the national economy.
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TABLE 2.15 VALUE OF EXPORTS IN 2000, 2007, 2012, 2016 AND 2020 IN DKK MILLION (2010-PRICES,

CURRENT VALUES).
Source: Naatsorsueqqissaartarfik - Statistics Greenland, 2022

Commercial hunting is common in the northern and eastern parts of Greenland and
locally the income from hunting is important to the wellbeing of the community, but
hunting does not contribute extensively to the national economy.

Imports

As the inland production is limited, Greenland is an open economy depending on
imports of a wide range of goods. The most recent statistics on import are presented
in Figure 2.23.

FIGURE 2.23 IMPORTS IN 2016
Source: Naatsorsueqqissaartarfik - Statistics Greenland, 2017
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2.2.6 Energy

Greenland has high basic energy demands. Expenditures related to transportation and
energy supply are considerable due to the large size of the country, the widely
dispersed population and the Arctic climate.

For the past decade, Greenland has been investing significantly in hydropower, and
today 72% of the national energy supply is based on renewable sources. Despite
these investments, Greenland’s CO; emissions have been increasing until 2011, since
when emissions have reduced. Greenland is still very dependent on the import of
fossil fuels.

Energy production and supply

Because of the vast distances between towns in Greenland, it is neither financially
nor technically viable to establish a supply grid connecting them. This means that
each town and settlement has its own power plant or combined heat and power plant
(CHP plant) — a so-called island operation. At the same time, the climatic conditions
mean that towns and settlements cannot bear lengthy interruptions in their electricity
supply. Therefore it is also necessary to have reserve and emergency plants. There is
only one power plant that supplies two towns: the Qorlortorsuaq hydropower plant,
which has supplied both Narsaq and Qaqortoq in South Greenland with electricity
since 2008. In both towns there are still back-up plants.

Hydropower generation

Greenland has invested in renewable energy since the 1990s with annual investments
making up 1% of GDP. Prior to 1993, all energy production for electricity and district
heating was based on diesel-driven power generation and CHP plants. Today five
hydropower plants cover 66% of total energy supply and contribute to an increasing
degree of self-sufficiency in the energy sector cf. Table 2.16.

TABLE 2.16 GREENLAND’S HYDROPOWER PLANTS IN 2022
Source: The Department of Agriculture, Self-Sufficiency, Energy and Environment, Government of Greenland (2022)

The Greenlandic Parliament, Inatsisartut, passed a bill in the fall of 2021, deciding to
expand the Utoqqarmiut Kangerluarsunnguat hydro power plant, which is supplying
Nuuk, and to construct a new hydropower plant in Kuussuup Tasia to supply
Qasigiannguit and Aasiaat. The Utoqqamiut Kangerluarsunnguat (Nuuk) expansion
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includes a new 55 MW power station, which will increase the total capacity of the
plant to 100 MW. The Kuussuup Tasia hydropower plant is expected to have the
same capacity of around 21 MW as the Paakitsoq hydropower plant in Ilulissat.
Preliminary studies of other potentials continue.

Greenland’s enormous untapped hydropower resources exceed the domestic
demands several times and Greenland has the potential to become a net energy
exporter. On 10 May 2022, the Minister for Agriculture, Self-sufficiency, Energy and
Environment announced during the World Hydrogen Summit in Rotterdam that
Greenland's largest untapped hydropower potentials Tasersiaq and Tarsartuup
Tasersua will be launched for competitive tender. The Government of Greenland has
started the process of attracting investors who might be interested in building a
hydroelectric power plant in Tasersiaq and Tarsartuup Tasersua. Investors must be
ready to invest in hydropower production as well as one or more off-take industries
that can exploit the green energy from the hydropower plant. In addition to a
comprehensive data package, the Government of Greenland invites investors to
participate in a market dialogue to ensure that a broad, international competition of
tenderers and investors can offer their views on the tendering procedure and
contribute to making the content of the conditions as attractive as possible. These
dialogues took place from September till November 2022.

Fossil-fuel-based power generation

Greenland is still very dependent on the import of fossil fuels for power generation.
Today, approximately 28% of the total energy supply from the public utility
company Nukissiorfiit is based on oil, which is largely a reflection of the island-
operation system, in which most settlements outside the larger towns depend on fuel-
based power generation.

District-Heating

The production and supply of heating takes place in a number of ways. Integrated
supply facilities for heating and electricity exist in a number of places, where
hydropower plants and fuel-based power plants generate surplus heat, which is then
used for district heating. In addition, waste incineration contributes to the heating
supply in a number of towns and settlements.

An increasing share of the heating supply is based on surplus hydroelectricity from
the five hydropower plants. When these are already operating on maximum capacity
, oil boilers supplements to the demand in order to secure stable supply.

Finally, a considerable amount of the heating supply, especially in smaller
settlements, is still based on fuel-based district heating systems. This is largely a
consequence of the island-operation system, where large-scale power generation
facilities are not technically or financially viable.

Energy consumption

Energy consumption increased significantly from 1990 until 2011, especially in 2010
and 2011 due to the growth in geological surveys, which are very fuel-intensive. As a
result, Greenland experienced the largest consumption ever recorded in 2011 (11,071
TJ). Since 2011 there has been no oil exploration. This standstill combined with an
economic recession has caused a drop in total energy consumption in 2012-2014 to
2009-levels. In 2020 energy consumption increased by 3.5% to 8,627 TJ (see Table
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2.17 and Figure 2.24), compared to 1990, while it decreased by 1,9% compared to
2019. The energy level is believed to have decreased due to the Covid-19 pandemic
and the resulting less air traffic.

Despite an increase in the production of renewable energy over the last decade,
Greenland is still dependent on imports of fossil fuels. With a total share of
approximately 82%, the large majority of energy consumption is based on fossil fuels.
This includes consumption in households, production industries, energy and water
supply, the transportation sector, public and private services as well as wholesale and
retail.

In 2010 and 2011 emission of greenhouse gasses increased significantly due to an
increase in fuel combustion caused by the initiation of oil exploration. This caused
emissions from energy consumption to rise by 14.5% in 2010 and by 6.9% in 2011.
Due to the absence of oil exploration since 2011, emissions from energy consumption
have now dropped below 1990 levels to 576.35 kton CO»-equivalents in 2020.

TABLE 2.17 ENERGY CONSUMPTION BY SOURCE IN 2010, 2015 AND 2020
Source: Naatsorsueqqissaartarfik - Statistics Greenland based on information from Polaroil A/S, Statoil A/S and Nukissiorfiit.

9, 9

10,309,106 | 8,626,206 8,827 | 2,864 | 2,396 | 2,451
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FIGURE 2.24 DISTRIBUTION OF GROSS ENERGY CONSUMPTION IN 2020
Source: Naatsorsueqqissaartarfik - Statistics Greenland, 2022 - Greenland’s Energy Consumption 2020
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2.2.7 Transport

Passenger transport is primarily by air, although one ferry and a number of small
passenger vessels operate in Greenland waters. Table 2.18 present the most recent
numbers from 2016.

TABLE 2.18 GREENLANDIC AND FOREIGN VESSELS OPERATING IN GREENLANDIC WATERS
Source: Ministry of Health and Infrastructure, Government of Greenland and Marine Rescue Coordination Center Nuuk, 2017
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Passenger transport by air

The regions of Greenland are connected by ships, aeroplanes and helicopters.
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Since the 1990s, Greenland has seen an increase in both sea and air passenger
transport, and the need for flexible and fast transport between the towns has
increased in parallel to the general development of society.

Year-round scheduled air services connects Greenland with the outside world,
through Copenhagen, Denmark and Reykjavik, Iceland.

Passenger transport by land

There are no roads connecting towns and settlements in Greenland, but in most
towns, there are bus services. Private car ownership is common, and the number of
taxies is generally high.

In 2021 there were 16.057 vehicles registered by the motor vehicle administration.
Greenland had 7.599 cars, 236 taxis, 124 buses, 222 emergency vehicles, 2.234
commercial vans and trucks, 4 motorcycles, 3.545 snowmobiles/snow scooters and
2.093 vehicles registered as “others”. 1.446 of the registered vehicles are full electric
or plug-in hybrid cars.

Passenger transport by sea

Passenger transport by sea is serviced by one ferry and small vessels, operating in
Greenland waters. The ferry sails along the west coast of Greenland, while passenger
vessels carry both passengers and goods between towns and settlements.

Private boat ownership is common, and boats are used for local transportation as
well.

Cruise ship tourism

Greenland has seen an increase in tourism since the turn of the century, and especially
cruise ship tourism has increased. The number of cruise ships sailing in Greenland has
been increasing year by year. However, during the COVID-19 pandemic the activity
was at its lowest, but the activity has increased in the aftermath of COVID-19. With
the rise of commercial tourism there has been increased focus on cruise ship activity
and the protection of the arctic environment and nature. In 2019 a total of 53 cruise
ships operated in Greenland waters. There were no cruise ships in Greenlandic waters
in 2020 and 2021 due to the COVID-19 pandemic.

Shipping

Royal Arctic Line (RAL) is the major shipping agent in Greenland, enjoying a
government-issued concession that gives it a virtual monopoly on containerized
shipping. Royal Arctic Line connects Greenland with Europe, primarily through the
port of Aarhus in Denmark and Nuuk in Greenland. Almost all cargo to and from
Greenland passes through this route. In 2017 Royal Arctic Line signed an agreement
with Icelandic Eimskip for the cooperation of building three container vessels and
sharing capacity. This agreement also solidified the establishment for new routes via
Reykjavik, Iceland.

Greenland experienced an increase in shipping during the mid-00s, attributed to an
increase in exports of fish and shrimp and increased imports of consumer goods,
machinery and materials for construction. In recent years commercial shipping activity
has declined from the high in 2008. This appears to be due to a decrease in commerce
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overall rather than an indication of declining importance of the shipping trade in
Greenland.

The planned opening of large-scale mining are likely to greatly increase shipping
between Greenland and world markets, in particular to Europe and North America.

2.2.8 Industry

Greenland has a small inland production of industrial produce and exports are based
almost entirely on fisheries, while most industrial produce is imported.

Fishery

Fish and seafood is the single most important export commodity in Greenland that
consists of more than 250 species. In 2020 over 91 % of the total export value was
connected to fisheries. The main catches connected to this are prawns, halibut and
cod which consist of the export value. Fishing activities are conducted both on-shore
and offshore where fishermen process their catches in production facilities on land or
on-board their fishing vessels. The main economic activity in Greenland is fishing
and it is mainly concentrated on the west coast.

Mineral industry

The mineral industry is developing, and the industry might be of crucial importance
to the industrial development of Greenland.

The Greenland Government, has issued a series of licences for the exploration of
minerals (see Table 2.19).

The exploration activitives have shown that there are economic potentials related to a
wide range of mineralisations. The current exploitation licences are targeted at the
exploitation of gold, zink/lead, iron and anorthosite, and promising exploration
projects are targeting eudialyt, rare earth elements, nickel and other minerals.

In 2017, the ruby and sapphire mine at Qeqertarsuatsiaat started production. The
mine is located south of Nuuk and has production facilities at the mine site and in
Nuuk.

Other projects have been granted an exploitation licence:

e  White Mountain, a very large anothosite deposit, located near Kangerlussuaq.In
September 2015, the company Lumina Sustainable Materials was granted an
exploitation licence.

o Citronen Fjord, a giant zink and lead deposit of more than 130 million tonnes ore.
The project is located in the Northeast of Greenland. An exploitation licence was
granted in December 2016 and the company Ironbark A/S is still currently seeking
funding and are developing the construction plans.
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TABLE 2.19 MINERAL ACTIVITIES: PROSPECTING, EXPLORATION AND EXPLOITATION LICENCES IN 1995,
2000,2004,2008,2012,2016 AND 2022.

Source: Mineral Licence and Safety Authority, Government of Greenland

Moreover, a series of mature exploration projects are getting closer to exploitation.
Licences to exploit mineral resources are granted by the Government of Greenland
after an extensive process, including public consultation of an EIA (Environmental
Impact Assessment) and a SIA (Social Impact Assessment). For each project an IBA
(Impact Benefit Agreement) is signed by the company, the municipality and the
Government of Greenland to ensure benefits from the projects for the local
community and Greenland as a whole. The IBA is adjusted annually.

Currently the following projects are approaching maturity:

o Killavaat Alannguat, a worldclass REE (rare earth elements) deposit. The
exploration licence was granted to Tanbreez Mining Greenland A/S. The resource is
estimated at around 4 billion tonnes of ore. The deposit is situated in South
Greenland and is expected to employ approximately 60-80 people in an open-pit
operated all year round. Mine life is expected to exceed 20 years.

¢ Dundas Titanium near Moriusaq. Exploration approval was given in 2021. In 2022
plans for the infrastructure were made.

e Greenland Anorthosite Mining. The project works with mapping the Anorthosite
deposit. The SIA and EIA are almost ready for appovals.

e (Greenland Resources, Molybdan deposit by Malmbjerget near Mestersvig at the East
coast of Greenland. Works on SIA and EIA are ongoing.

e AEX Gold Nalunaq, ongoing exploration for resource estimation for a re-opening of
the Nalunaq Goldmine in Southern Greenland.

The labour market in Greenland

As society resembles strong aspects of the Scandinavian welfare model, public

administration and services dominate the labour market in Greenland (see Table
2.20).
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TABLE 2.20 LABOUR MARKET STATISTICS WITH BUSINESS NOMENCLATURE, 2022, IN FULL-TIME

EQUIVALENTS.
Source: Naatsorsueqqissaartarfik - Statistics Greenland, 2022

11527 43
4211 16
3011 11
2004 7.5
2039 7.6

353 1.3
605 | 2.25
218 0.8
282 1
302 1
409 1.8
708 2.6
444 1.6
275 1
246 1

94 0

Greenland is likely to see an increase in industrial production within the next decade.
The exploration of minerals may result in new mining projects.

2.2.9 Waste

The waste sector contributed with 2.8% of the total GHG emissions in 2020, 46.4%
of the total CH4 emissions and 53.9% of the total N2O emissions. Two-thirds of
waste from other sectors is produced by households, while the remaining waste is
produced in commercial activities.

The Ministry of Nature and Environment under the Greenland Government
conducted a study of the composition of both household waste and waste from
commercial activities in 2006. From this study the most important waste fraction is
organic waste (44%), followed by combustible waste (17.5%), both wet and dry
paper and cardboard (18%), glass (7.5%), plastics (7%), metal (3.5%) and
environmentally hazardous waste (1.5%).

The composition of waste from commercial activities includes comparatively more
paper and cardboard (27%), more plastic waste (9%), more environmentally
hazardous waste (3%) and more non-combustible waste (5%), but less glass (3%),
metal (3%), organic waste (34%) and other combustible waste (16%).
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Today, solid waste management is based on incineration facilities and open landfills
(see Table 2.21). In six cities incineration plants are in use, handling approximately
65% of the waste produced in Greenland. Much of the residual heat from the six
facilities 1s used for district heating.

In small towns and settlements, 46 small-scale incineration facilities were established
during the period 1995-2003. They incinerate approximately 9% of the waste
produced. The small-scale incineration facilities were introduced as an
environmentally sound alternative to the use of open landfills. The project cannot be
deemed successful and the majority of small-scale incineration facilities are either
broken or not in use. In these areas open landfills are still in use. The Greenlandic
municipalities have since 2014 worked to clean up 18 landfills in towns and villages.

However, waste management is undergoing fundamental change and the work
structured by the Government of Greenland’s Waste Management Plan 2020-2031.
The Government and the municipalities have decided to establish a national waste
incineration solution. Greenland is therefore in the process of building two new
nationwide, modern waste incineration plants. The new national waste incineration
plants are expected to be ready in 2024. They must handle waste from all over
Greenland in an environmentally, healthy and optimal way. Residual heat from waste
incineration will supplement existing energy sources in an efficient way in the two
cities. When the new waste incinerators are ready, the current six old incinerators
will be closed.

Since 1990 Greenland has seen an increase in the amount of waste produced. However,
within the same period of time new facilities for waste incineration have increased
incineration with energy recovery, while both open burning and disposal has
decreased.

There are no waste water treatment plants in Greenland, and waste water produced
both on land and at sea is disposed of into the ocean. Households are generally
connected to public sewers, but there are still households with no access to sewerage.
Industrial waste water management is regulated by Government regulations on
environmental operational permits.

TABLE 2.21 WASTE MANAGEMENT IN GREENLAND. 1990, 1995, 2000, 2010, 2015 AND 2020, IN 000

TONNES. WASTE DISPOSAL IS CORRECTED FOR OPEN BURNING
Source: Naatsorsueqqissaartarfik - Statistics Greenland, 2022 - Modelbased estimates
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2.2.10 Buildings

According to the housing statistics of 2021 there were a total of 22.076 households in
Greenland cf. Table 2.22.

The public sector plays a very important role in the housing sector. Most housing are
publicly owned either by the municipalities, the government or built privately with a
government grant. Grants are available to people who want to build houses according
to the co-builder scheme, cooperative housing, private houses, as well as public
rental housing. The public sector also subsidises renovation and improvements to
private homes, e.g., insulation and replacement of windows reducing the energy
consumption. A large part of the houses are 35 — 40 years old, and a renovation
program has been initiated. With the renovation of the older buildings, the aim is to
replace the building materials with maintenance-free and sustainable building
materials that can benefit the climate and reduce energy consumption in the
individual houses.

TABLE 2.22 HOUSEHOLD STATISTICS: DISTRIBUTION OF HOUSEHOLDS, TOTAL NUMBER OF
HOUSEHOLDS, IN 2009, 2012, 2015,2018 AND 2021.

Source: Naatsorsueqqissaartarfik - Statistics Greenland, 2022.

2.2.11 Agriculture

Agriculture is scarce in Greenland due to climatic conditions, but agricultural activities
are found in South Greenland (see Table 2.23).

Even though Greenland has seen an increase in agriculture, farming and livestock are
still small of scale. Since 1990 the area of improved grassland has increased by more
than 100%, while the number of farms has seen a major decrease to around 50 %.
The average farm is estimated at 22-28 hectares.

TABLE 2.23 CROPLAND AND MOUNTAINOUS GRASSLAND, IN HECTARES, IN 1990, 2001, 2007, 2012,

2017 AND 2021
Source: Naatsorsueqqissaartarfik - Statistics Greenland, Agricultural Advisory Service, Ministry of Agriculture, Self-Sufficiency,
Energy and Environment, 2022.

490 776 973 1090 1148 1183
242,000 | 242,000 | 242,000 | 242,000 | 242,000 | 242,000
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The mountainous grassland is only used for grazing in the short summer period of 4-5
months for the stock of sheep. The major part of the mountainous grassland is bare
rock and mountains.

The agricultural yield i.e. hay produced per hectare are lower, compared to farming
in marginal lands in Iceland and northern Scandinavia. However, in order to develop
sustainable farming and increase the variety of products, more land must be
cultivated and a higher productivity per hectare.

The increase in improved grassland is a result of the increased demand for fodder for
sheep, cattle and horses (see Table 2.24).

Further information is available from Agricultural Consulting Services®.

TABLE 2.24 STOCK OF SHEEP AND REINDEERS IN 1990, 2000, 2008, 2012, 2017 AND 2021
Source: Naatsorsueqqissaartarfik - Statistics Greenland, Agricultural Advisory Service and Ministry of Agriculture, Self-
Sufficiency, Energy and Environment, 2022.

2.2.12 Forestry

Greenland has a few forests, which may qualify to the FAO criteria of forest
definitions. The major forest areas are:

A natural forest in the Qinngua valley of 45 ha consisting mainly of Betula
Pubescens ssp. Czerepanovii, which in the period 1990 to 2020 has had an average
height of six meters and approx. 100 trees per ha. It is thus assumed that it has had
the same biomass for the whole period. An additional 187 ha other planted forest.
The largest of this is an arboretum (a research area) where different species and
origins of trees are investigated which are adaptable to the harsh climate.

2.3  THE FAROE ISLANDS

2.3.1 Form of government and structure of administration

The Faroe Islands have home rule status, and their internal affairs are governed by
the Faroese parliament (the Lagting). The Faroe Islands are not a member of the EU.

International agreements ratified by the Danish government do not cover the Faroe
Islands, unless the Faroese government specifically requests to be a part of the
agreement.

5 http://www.nunalerineq.gl/english/landbrug/index-landbrug.htm
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Denmark's ratification of the Climate Convention covers the Faroe Islands as well,
but at the request of the Faroese government, geographical exemption was taken for
the Faroe Islands in connection with Denmark's ratification of the Kyoto Protocol.

2.3.2 Population

As of January 2022, the Faroe Islands had a population of 53,615, of which 20,849
lived in the capital conurbation. The Faroese population has been on a steady rise
since 2013, resulting in an increase of 5,586 so far. Through the last 50 years, the
Faroe Islands have experienced periods with both increase and decrease in the
population. In the period from 1989 to 1995, a serious deterioration in the economy
caused a steep rise in unemployment and ensuing massive emigration decimating the
population. However, this trend reversed to a net immigration in subsequent years,
and in 2003, the population finally reached the same level as before the crisis. The
population kept a relatively constant level from 2004 through 2013, which was when
the ongoing population growth started. As a result of the population growth, the
Faroese population reached a milestone in April 2017 and passed 50,000 for the first
time.

2.3.3 Geography

The Faroe Islands consist of 18 small, mountainous islands situated in the North
Atlantic at about 62°N and 7°W. The islands extend over 113 km from north to south
and 75 km from east to west, and the total land area is 1,399 square kilometres. The
highest points, up to 880 metres above sea level, are on the northern islands. 17 of
the islands are inhabited.

2.3.4 Climate

The climate in the Faroe Islands is strongly affected by the warm North Atlantic
current (the Gulf Stream) and the frequent passage of cyclones, which, depending on
the location of the polar front, mainly comes from southwest and west. The climate
in the Faroe Islands is maritime and thus characterised by mild winters and cool
summers and the weather is often moist and rainy.

The Azores High is sometimes displaced towards the Faroe Islands, in which case
settled summer weather with fairly high temperatures may prevail for several weeks.
During the winter time, the course of the lows may be more southerly than normal, in
which case cold air from the north dominates the weather. This situation may result
in sunny weather with an unusually high frequency of days with frost but also
snowfall. The latter occurs in conjunction with the build-up of showers in the cold air
above the relatively warm sea water. The northern part of the islands particularly
almost always experience wintry weather with snow or frost for a prolonged period
during the winter time. Occasionally, some of the fjords freeze over with a thin layer
ofice.

The maritime climate is also a result of the cold East Iceland current (polar current),
which splits into two currents from eastern Iceland towards the Faroe Islands. The
mixing of the water masses from the cold East Iceland current and the warm Gulf
Stream causes a relatively big difference in the sea temperatures around the islands.
This in turn causes local variations in the climate.
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Atmospheric pressure

The normal atmospheric pressure at sea level in Térshavn is 1007.8 hPa on an annual
basis (1991-2020). It is lowest from November to February (1001.8-1004.0 hPa) and
highest in May (1014.2 hPa) and June (1013.6 hPa). The lowest atmospheric pressure
recorded was 930.3 hPa (Vaga Floghavn) on 11 January 1993, and the highest was
1048.9 hPa, recorded on 13 December 1995 and on 28 March 2020. The islands have
long periods with both low pressure and high pressure.

The Faroe Islands are situated close to the common cyclone tracks and the
atmospheric pressure is subject to frequent and substantial changes. A rise or fall of
20 hPa within 24 hours is possible in all months. The average annual range in
atmospheric pressure is approximately 80 hPa. The atmospheric pressure is more
changeable in the winter months compared to the summer months. The range in the
winter months is approximately double that in the summer months.

Wind

The mean wind speed is generally high in the Faroe Islands, particularly during
autumn and winter. The mean annual wind speed in Toérshavn is 6.6 m/s. It is
normally lowest during summer (average 5.0 m/s) and highest during winter (average
7.8 m/s). May to August are normally without strong winds, i.e. storm, while autumn
and winter are particularly windy with numerous gales, usually blowing from west
and south-west.

The highest 10-minute mean winds were 50 m/s (180 km/h), recorded at Mykines
Lighthouse on 7 March 1997 and 15 January 1999. On 7 March 1997, gusts of
almost 67 m/s (approx. 241 km/h) were recorded at Mykines Lighthouse.

Temperature

The annual mean temperature in Torshavn is 7.0 °C (1991-2020), which is 0.2 °C
higher compared to the previous annual mean temperature from 1981-2010 (6.8 °C).
The temperature in January and February is 4.3 to 4.0 °C respectively (1991-2020)
cf. Figure 2.25. In July and August, the temperature ranges from 10.8 to 11.2 °C
(1991-2020). The annual mean temperature is lowest inland on the northern islands
and highest at the coast on the southern islands.

The temperature fluctuations in the Faroe Islands are generally small, but it does
happen that the temperature reaches 20 °C. In Térshavn, the highest temperature
between 1991-2020 was 20.0 °C on 12 June 1992 and also 20 August 2004. The
lowest temperature was -9.2 °C on 1 March 1998. The absolute highest temperature
recorded in the Faroe Islands was 26.3 °C observed at Vaga Floghavn on 17 July
2003. During wintertime, the temperature sometimes drops below 0 °C. The absolute
lowest temperature registered in the Faroe Islands was -12.3 °C, which was observed
at Vaga Floghavn 4 March 2001.

Temperatures in Térshavn are higher today than they were in 1873. This temperature
increase primarily took place during 1920-1940 and yet again since the 1980’s cf.
Figure 2.26. The period 2011-2020 was the warmest decade since records began and
the present temperature level is the highest in the Térshavn time series. In 2014,
there was a record high annual temperature in Torshavn (8.1 °C).
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FIGURE 2.25 CLIMATOLOGICAL STANDARD NORMAL FOR TORSHAVN 1991-2020. PLEASE NOTICE THAT
THE CALCULATED CLIMATE NORMAL FOR HOURS OF BRIGHT SUNSHINE ONLY COVERS THE PERIOD 2007-
2020

Source: Danish Meteorological Institute (DMI)
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FIGURE 2.26 ANNUAL MEAN TEMPERATURE IN TORSHAVN 1873-2021, ANOMALY RELATIVE TO 1991-

2020. PLEASE NOTICE THAT THE YEAR 2021 IS MISSING.
Source: Danish Meteorological Institute (DMI)
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Precipitation

Annual precipitation in Térshavn is 1399.2 mm (1991-2020), with the highest
precipitation amounts in autumn and winter and the lowest precipitation amounts in
spring and summer. The precipitation pattern reflects the topography of the islands,
the precipitation being lowest near the coastal areas and rising to a peak at the center
of the hilliest islands. Nearly all coastal areas receive around 1,000 mm per year,
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rising to above 3,000 mm in the central parts. There are large geographical variations

in precipitation, mainly due to the topography of the islands.

The coasts on the southern and western islands receive the least precipitation and the

northern hilly islands the most. Above 3,000 mm has been measured in the northern
hilly islands and it is estimated that more than 4,000 mm can be reached. Indeed, it
rains a lot, and the number of rainy days is high (264.3 days a year (days with
precipitation >= 0.1 mm), 1991-2020). In the winter, precipitation often falls as
snow. There is no snow at all in June, July, and August, but there can be snow in
September.

Since the mid 1970s, precipitation in Torshavn has been roughly stable, with an
small increasing trend in recent years. See Figure 2.27.

FIGURE 2.27 ANNUAL PRECIPITATION (MM) IN TORSHAVN 1890-2021, ANOMALY RELATIVE TO 1991-

2020. PLEASE NOTICE THAT THE YEARS 2008, 2012 AND 2021 ARE MISSING.
Source: Danish Meteorological Institute (DMI)
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Hours of sunshine

In the period 2007-2020 Toérshavn had an average of 1002.1 hours of bright sunshine

per year. The months May (157.8) and June (135.4) receives the highest number of
hours of bright sunshine. The lowest number of hours of bright sunshine occurs in
December (22.7) and January (29.8). Sometimes in December, only a few hours of
bright sunshine is. The anomaly relative to 2007-2020 is shown in Figure 2.28.
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FIGURE 2.28 ANNUAL HOURS OF SUNSHINE IN TORSHAVN 2007-2021, ANOMALY RELATIVE TO 2007-

2020. PLEASE NOTICE THAT DATA FROM 2021 ARE MISSING.
Source: Danish Meteorological Institute (DMI)
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2.3.5 Economy

The Faroe Islands is a modern, developed society with a standard of living
comparable to other Nordic countries. Fishery and fish farming along with the related
industries, are of such importance that their influence determines the overall
performance of the Faroese economy. The export of demersal and pelagic fish
together with the export of salmon amounts to over 90 % of the total export of the
Faroe Islands. In the last few years tourism has started to grow and the tourist
industry today amounts to around 2,5 % of the total gross value added of the Faroese
economy. The economy has a high dependence on exporting fish products and is
therefore vulnerable to the changes in catches, fish prices, and exchange rates in the
international market for fish. Hence, the economy is not as diversified as in other
highly developed countries. However, the prices and catches of demersal and pelagic
fish rarely move along with changes in the prices or amount produced of salmon. The
Faroese economy has thus become more diversified than it was until around 2007.
The export value of salmon was around DKK 300 million in 2007 and is estimated to
be DKK 5.000 million in 2022. The export value of demersal fish has been more
stable along the years and is estimated to be around DKK 2.600 millions in 2022
while the export of pelagic fish has increased from around DKK 450 million in 2010
to almost DKK 3.000 millions in 2022. The large increase in the export value of
pelagic fish is due to the fact that Faroe Islands since 2010 has received a larger
share of the total quota of mackerel and herring (Figure 2.29).
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FIGURE 2.29 EXPORTS OF GOODS
Source: Hagstova Foroya - Statistics Faroe Islands
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Source: Statistics Faroe Islan

In the aftermath of the financial crisis in 2008, the employment rate rose to 8,1 % in
2011 but has afterwards been falling gradually and is currently 0.9 % (April 2022).
The growth in GDP in nominal terms has been high for several years. The high
activity is reflected in the low unemployment rate and urgent demand for labour in
both the private and public sector. Wage expenditures are high, the number of
employees so far in 2022 has hit a record, and there is still a surplus on the trade
balance of goods. The Faroese Economic Council has in cooperation with Statistics
Faroe Islands estimated the GDP growth figures in current prices to be 7.3 % in
2021, 11.2 % in 2022 and 2.6 % in 2023 (cf. Table 2.25).

TABLE 2.25 GDP IN CURRENT PRICES
Source: Hagstova Foeroya - Statistics Faroe Islands and the Economic Council.

8.6 -2.8 7.3 11.2 2.6
Note: 2019-2020 are calculated by Statistics Faroe Islands. 2021-2023 are estimated by the Economic Council.

In 2022 the GDP growth is however marked by the high inflation. The GDP growth
in 2022 does not reflect a significant growth in economic activity as compared to
2021, but rather that the goods and services exported and imported have become
more expensive (the GDP growth in 2022 would be lower if it was calculated in
constant prices, but a GDP deflator is currently unavailable for the Faroese
economy).

The steep rise in the consumer price index in the 2nd quarter of 2022 is as high as it
has ever been in the Faroe Islands in the past 14 years. Along with price increments
for food in general, increasing oil prices have had a significant impact on the
disposable income of the households, as oil is used both to heat homes and fuel cars
in the Faroe Islands. The very most products that are consumed in the Faroese
economy are imported, and the inflation hitting import goods is contributing to push
GDP growth in current prices down in 2022. In the construction industry rising
materials prices have been a challenge for a while and the high activity in the
construction industry has also led to wage pressures as the construction industry still
reports a high demand for labour. The tourism industry, on the other hand, is
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characterised by great optimism; demand is high and 2022 is expected to become a
record year. A large number of foreign workers are employed by Faroese companies
in both the construction-, tourist-, and fish processing industry. GVA by industry is

shown in Table 2.26.

TABLE 2.26 GROSS VALUE ADDED 2020 BY INDUSTRY
Source: Hagstova Faroya - Statistics Faroe Islands

Fishing

Aquaculture

Agriculture, mining and quarrying

Manufacture of food products and beverages
Other industry, excluding energy

Electricity, gas and water supply

Construction

Wholesale and retail trade, hotels and restaurants
Transportation and storage

Information and communication

Fmancial intermediation, including insurance and pension funding
Real-estate and renting

Public administration

Education

Health and social work

Other service activities

Total

2.024
868
38
1.454
773
448
1.641
1.904
1.293
516
673
1.816
904
1.021
2.193
1.106
18.672

11%
5%
0%],
8%
4%
2%
9%

10%
7%
3%
4%

10%
5%
5%

12%
6%

100%

2.3.6 Energy

The joint municipal company, SEV, is the major producer of electricity in the Faroe
Islands. In addition, there are a couple of smaller producers of wind power. In 2021
production amounted to about 424 mill. kWh cf. Table 2.27. Of this, about 24 % was

based on hydroelectricity, 13 % on wind power cf. Table 2.28. A minor part was

based on biogas, sun power and tidal power, while the remainder was produced at

diesel-driven plants. The windpower has increased more than100-fold since year
2000. Sales of electricity in 2020 were distributed between 49 % primary sector,

production and construction, 23 % for households and 26 % for the service sector,

with the remainder for street lighting etc.

Since a number of hydrocarbon discoveries in British territorial waters close to the
Faroese border in the 1990s, there has been a reasonable expectation that there is oil
in Faroese territory. The first licensing round for hydrocarbon exploration was held

in 2000, the second in 2004, the third in 2008, the fourth in 2018 and the fifth in

2019. The first licences for exploration and production of hydrocarbons in the subsoil

off the Faroe Islands were granted in August 2000 and the first three exploration

wells were drilled in 2001. Since then, six wells have been drilled. One in 2003, one

in 2006, one in 2007/08 and one in 2010. In 2012 one well was initiated but was

suspended and finalized in 2014, the same year as the last well, so far, was drilled in

Faroese territory. Most wells have found either traces or shows of oil or gas,

including one discovery, but none of the finds have yet been commercially viable.

Today hydrocarbon licences in the Faroes territory can be applied for through out of

round bids, also called the Open Door regime, which means that applications are

welcome at any time.
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TABLE 2.27 ELECTRICITY PRODUCTION 1999-2021 (GWH)
Source: Hagstova Foroya - Statistics Faroe Islands.

TABLE 2.28 ELECTRICITY PRODUCTION 1999-2021 (%)
Source: Hagstova Faroya - Statistics Faroe Islands
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2.3.7 Transport

Goods transport between the Faroe Islands and the rest of the world is mainly by sea.
Two shipping companies operate freighter services all year round.

Besides Vagar Floghavn, the Faroe Islands have 12 helicopter pads. Air services are
provided by the Faroese company ATLANTIC AIRWAYS and since 2017 and and

2021 also by respectively SAS and the Norwegian company Widerge, but both with
a relative low frequency. The number of destinations as well as air travellers to and

from the Faroe Islands has risen sharply in the last few years.

Passenger transport by sea mainly takes place in the summer period. There are both
regular services (Smyril Line) and cruise liners. The number of foreign passenger
ships calling at the Faroe Islands has generally been increasing in recent years.

For 20-30 years up to the beginning of the 1990s and again over the last two decades
or so, major investments have been made in enlarging and modernising the transport
infrastructure in the islands and the communication links with the outside world. The
first subsea tunnel in the Faroe Islands, Vagatunnilin, opened in 2002, connecting
Vagoy (airport) with Streymoy (with Toérshavn, capital). In 2006, the second subsea
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tunnel, Nordoyartunnilin, which joins Bordoy with Eysturoy, opened. And in 2020
the third subsea tunnel, which joined Torshavn with Eysturoy (Runavik and
Strendur) opened. “Eysturoyartunnilin” is the first subsea tunnel in the world with a
roundabout. Constructing roads, tunnels, and harbours is costly because of the
difficult topographical conditions. Since 2017, the number of motor vehicles has
been increasing by more than 1,300 per year.In 2022 there were 41.400 motor
vehicles, of which about 27.950 were cars and 11.215 lorries, vans and buses.

2.3.8 Industry

The sectoral composition of the Faroese economy reveals a relatively large primary
sector, brought about by the sizeable fishing fleet and a thriving fish farming
industry.

As a result, fish and fish products accounted for 92.4% of the export of goods in
2021 and about 65% of total foreign income stemmed from fish and fish-related
industries.

However, during several years, employment in the primary and secondary sector has
been decreasing. Since 2008 the employment in the primary sector has been around
10%, and in the secondary sector around 20% cf. Table 2.29.

TABLE 2.29 DISTRIBUTION OF EMPLOYMENT BY SECTORS, 2021

Source: Hagstova Feroya — Statistics Faroe Islands

2.3.9 Waste

There are two waste incineration plants on the Faroe Islands, one in Hoyvik and one
in Leirvik. Both plants perform energy recovery operations. Figure 2.30 shows the
amounts of waste incinerated on the Faroe Islands 1990-2020. A substantial increase
in the amounts of burned municipal waste was seen in 2019 which was the same in
2020.

Open burning of waste is prohibited and is also not occurring in the Faroes.

In the Faroe Islands, many households have a septic tank through which domestic
wastewater (sewage) flows for basic mechanical treatment. Industrial wastewater,
e.g., from the fishing industry, is treated mechanically (oil/fat separation). Only a
very few wastewater handling plants are treating the wastewater chemically and/or
biologically.

Several land-based solid waste disposals facilities are located on the Faroe Islands.
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The first biogas facility on the Faroe Island, FORKA, did open in Hoyvik in 2020.
Primarily receiving organic waste from the aquaculture industry and from
agriculture. Composting in the Faroes is primarily a small-scale activity in private
households only. In recent years though, some Faroese municipalities, are about to
establish compost sites where people can deliver their organic household waste.

FIGURE 2.30 INCINERATION OF MUNICIPAL WASTE ON THE FAROE ISLANDS, 1990-2020.
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2.3.10 Buildings and urban structures

Most of the population live in and around the capital area and the larger villages.
After many years focusing on connecting the smaller villages by road the focus has
now shifted to connecting the larger islands by tunnels making most of the Faroe
Island accessible by road.

Housing is still predominantly single-family houses, most of which are relatively
large and of high standard. In recent years some apartment buildings have been built.
There is currently high demand for housing, both flats and houses.

2.3.11 Agriculture

Farming in 2021 accounted for only 0.1% of the Faroe Islands' gross value added at
factor cost.

By adapting a more self-sufficient approach to food production in the Faroe Islands,
the government is providing grants for investments in farming.

With about 5% of the land under cultivation, the Faroe Islands can supply just over
half of its total demand for lamb, most of its demand of milk, 20% of its demand for
potatoes, and a small fraction of demand for beef. In 2021 the Faroe Islands had
approximately 1150 dairy cows and 75,000 breeding ewes.

2.3.12 Forestry

There is no commercial forestry in the Faroe Islands, but there are are nearly 25
plantations covering less than 0.1% of the total area.

References:

Statistics Denmark: https://www.dst.dk/da/ or https://www.dst.dk/en/
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the United Nations Framework Convention on Climate Change and the Kyoto Protocol, Scientific Report from DCE — Danish
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3 Greenhouse gas inventory information

- including on national systems and the national registry

3.1 SuMMARY TABLES OF GREENHOUSE GAS INVENTORIES

Denmark's greenhouse gas inventories are prepared in accordance with the guidelines
from the Intergovernmental Panel on Climate Change (IPCC).

The Danish emission inventories follow the methodologies described in the
EMEP/EEA guidebook® and the IPCC's guidelines’. In accordance with the latter
guidelines, some of the methodologies and emission factors have been modified so
that they better reflect Danish conditions.

A description of methods, emission factors and activity data is given in Denmark's
national inventory reports (NIR)® to the Climate Convention and the Kyoto Protocol,
which also includes data in the common reporting format (CRF). The latest NIR and
the latest combined Danish inventory of greenhouse gases and other air pollutants
can be seen at Aarhus University’s website’ and in Nielsen et al., 2022a.

Greenhouse gas inventories for Greenland and the Faroe Islands are included in the
national emission inventory reports to the Climate Convention.

Since the UNFCCC has been ratified on behalf of all three parts of the Realm, the
Kyoto Protocol has been ratified on behalf of Denmark and Greenland, and only
Denmark is a part of the European Union territory to which the EU agreement on
joint fulfilment under Article 4 of the Kyoto Protocol applies, three sets of CRF
tables are reported annually. For the second commitment period of the Kyoto
Protocol, Greenland does not have a reduction commitment and hence the CRF for
Denmark only should be assessed in connection with the Doha amendment. The most
aggregated summary tables are shown in this Chapter in Table 3.1 (Denmark,
Greenland and the Faroe Islands), Table 3.2 (Denmark), Table 3.3 (Greenland),
Table 3.4 (Faroe Islands) and Table 3.6 (Denmark and Greenland) respectively.

¢ EMEP/EEA (2019): EMEP/EEA air pollutant emission inventory guidebook 2019 . Available at:
https://www.eea.europa.eu/publications/emep-eea-guidebook-2019 (05-10-2022).

7 IPCC (2006): 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Inventories, Prepared by the National
Greenhouse Gas Inventories Programme, Eggleston H.S., Buendia L., Miwa K., Ngara T. and Tanabe K. (eds). Published:
IGES, Japan. (06-06-2017).

8 Nielsen et al., 2022a.

? http://envs.au.dk/videnudveksling/luft/emissioner/emissioninventory/
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CRF summary tables for Denmark with more disaggregated information on Danish
source categories are given in Annex Al.

In all summary tables, the base year presented is the base year under the Climate
Convention; 1990. Under the UNFCCC, time series of emission inventories,
including emissions in 1990, are often recalculated in the annual reporting due to
new knowledge regarding emission factors, activity data, methodologies, etc. Under
the Kyoto Protocol, the assigned amount for Denmark for the period 2013-2020 was
determined in 2017 on the basis of the base year reported in the annual inventory
reporting in 2016. The fixed base year and the calculation of the assigned amount
under the Kyoto Protocol are further described in section 3.5.

3.2 DESCRIPTIVE SUMMARY OF DENMARK'S EMISSIONS AND REMOVALS OF
GREENHOUSE GASES

The total inventories for Denmark, Greenland and the Faroe Islands (the Realm) are
given in Table 3.1.

Since the fifth National Communication, full CRF tables have been elaborated for
Greenland and the Faroe Islands. This means that three separate CRF tables are
created and then the submissions to the Climate Convention and the Kyoto Protocol
are aggregated. The process for aggregating the different submissions is described in
the NIR (Nielsen et al., 2022a). The documentation of the Greenlandic and Faroese
inventories has also been greatly expanded and the documentation for Greenland is
now presented in a separate chapter in the NIR, while the documentation for the
Faroe Islands is included in an annex to the NIR.

Greenland's and the Faroe Islands' greenhouse gas emissions are small compared
with those of Denmark (each about 1% of the total emissions), and they have been
almost constant since 1990.

The emissions from the Realm (i.e. including emissions from Greenland and Faroe
Islands) of the greenhouse gases CO: (carbon dioxide), CH4 (methane), N2O (nitrous
oxide), and the so-called potent greenhouse gases (F-gases), which include HFCs
(hydrofluorocarbons), PFCs (perfluorocarbons), SFs (sulphur hexafluoride) and NF3
(nitrogen trifluoride) during the period 1990-2020 are shown in Table 3.1 and
Figures 3.1-3.4 aggregated into the IPCC's six main sectors and the most relevant
sub-sectors. Total greenhouse gas emissions for Denmark measured in CO»
equivalents on the basis of the global warming potential of each gas are shown
together with the distribution with respect to gas and source/sector in Table 3.2. The
development in Danish greenhouse gas emissions from 1990-2020, broken down by
source and sink categories from Table 10 of the CRF, is shown in Annex Al.

In the following sections 3.2.1 to 3.2.6, further information on Danish emissions of
individual greenhouse gases, indirect greenhouse gases and SO is provided.

Separate summary information on Greenland’s and the Faroe Islands’ greenhouse
gas emissions are shown in section 3.2.7 and section 3.2.8 respectively.

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE 105



TABLE 3.1 DENMARK'S, GREENLAND'S AND THE FAROE ISLANDS' TOTAL EMISSIONS AND REMOVALS OF GREENHOUSE GASES, 1990 - 2020

Source: Nielsen et al., 2022a.
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3.2.1 Carbon dioxide, CO:

Most CO> emissions come from combustion of coal, oil and natural gas in energy
industries, residential properties and in manufacturing industry. Road transport is
also a major contributor. Outside the energy sector, the only major CO> emissions
come from cement production, which accounts for 2-3 % of the annual national total.
The transport sector is the only major emitting sector that has shown an increasing
trend since 1990. However, in the latest years, CO2 emissions from the transport
sector have stabilised.

The relatively large fluctuations in the emissions from year to year are due to trade in
electricity with other countries - primarily the Nordic countries. The large emissions
in 1991, 1994, 1996, 2003 and 2006 are due to large electricity exports.

From 1990 to 1996, emissions showed a rising trend, but they have fallen since 1997
because many power stations have changed their fuel mix from coal to natural gas
and biomass. Additionally, the production of renewable energy (mainly wind) has
increased significantly. As a result of the reduced use of coal in recent years, most of
the CO; emissions now come from combustion of oil or oil-based products, both in
stationary and mobile sources. Also, there has been a decrease in gross energy
consumption, especially since 2006.

In 2020, total actual CO; emissions inventoried under the Climate Convention for
Denmark, excluding land-use change and forestry (LULUCF) and indirect CO2, were
about 47 % lower than in 1990. If LULUCF and indirect CO; is included, net
emissions were about 49 % lower.

FIGURE 3.1: CO; EMISSIONS BY SECTOR (2020) AND DEVELOPMENT IN 1990-2020
Source: Nielsen et al., 2022a.
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3.2.2 Methane, CH4

Anthropogenic methane (CH4) emissions primarily stem from agriculture, landfills,
and the energy sector, among which agriculture contributes the most by far.

The emissions from agriculture are due to the formation of methane in the digestive
system of farm animals (enteric fermentation) and manure management. Over the
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time series from 1990 to 2020, the emission of CH4 from enteric fermentation has
decreased by around 9 % due to a decrease in the number of cattle. However, in the
same period the emissions from manure management increased by around 18 % due
to a change in animal housing systems from traditional systems with solid manure
towards slurry-based housing systems.

Emissions of methane from landfills are decreasing, because of the ban on landfilling
of combustible waste. This has led to a decrease in the amount of landfilled
biodegradable waste and hence the emissions. Also, contributing to the decrease in
emissions was the increased CH4 recovery in the early part of the time series. This
recovery has decreased in later years due to less CHs generation in the landfills.

Emissions of methane from the energy sector increased up to 2003 due to increased
use of gas-driven engines, which emit large amounts of methane compared to other
combustion technologies. However in later year’s new legislation establishing
emission limits for existing gas-driven engines came into force pursuant to Statutory
Order No. 720 of 5 October 1998, and combined with decreased use of gas engines,
this has resulted in lower emissions.

In 2020, total CH4 emissions were 10 % below the 1990 level.

FIGURE 3.2 CH4 EMISSIONS BY SECTOR (2020) AND DEVELOPMENT IN 1990-2020
Source: Nielsen et al., 2022a.
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3.2.3 Nitrous oxide, N.O

Agriculture constitutes the largest source by far of nitrous oxide (N2O) emissions,
since N2O can be formed in the ground, where bacteria convert nitrous compounds
from fertiliser and manure. Bacterial conversion of nitrogen also occurs in drain
water and coastal water due to leaching and run off. This nitrogen largely comes
from agriculture's use of fertiliser, and emissions from these sources are therefore
included under agriculture. From 1990, N>O emissions from agriculture have
decreased by 25 % due to legislation to improve the utilisation of nitrogen in manure.
The legislation has resulted in less nitrogen excreted per unit of livestock produced
and a considerable reduction in the use of nitrogen fertilisers. The basis for the N.O
emission is then reduced. A small share of the nitrous oxide emissions originates
from power and district heating plants, and cars with catalytic converters. Previously,
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a plant producing nitric acid was in operation in Denmark. However, this plant shut
down in 2004, eliminating N>O emissions from this activity.

In 2020, total N>O were 32 % below the 1990 level.

FIGURE 3.3 N>O EMISSIONS BY SECTOR (2020) AND DEVELOPMENT IN 1990-2020
Source: Nielsen et al., 2022a.
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3.2.4 The f-gases: HFCs, PFCs, and SFs

The contribution of f-gases (HFCs, PFCs, SF¢ and NF3), to Denmark's total
emissions of greenhouse gases is relatively modest. However, the emissions of these
gases increased significantly during the 1990s. Collection of data on the consumption
of these substances started in the mid-1990s. Therefore, f-gas data and emissions
inventories from before 1995 are less certain than in 1995 and later. In accordance
with the Kyoto Protocol, Denmark has selected 1995 as the base year for the f-gases.
There is no consumption of NF3 in Denmark at any point during the time-series.

The HFCs, which are primarily used in refrigeration and air conditioning, are the
biggest contributor to f-gas emissions. From 1995 to 2020 annual emissions of HFCs
increased from 241 to 335 kt of CO; equivalents. However, emissions of HFCs
peaked at 989 kt of CO» equivalents in 2009. Emissions of PFCs peaked in 2002 with
28 kt of CO; equivalents, but has now been almost entirely phased out, with the
emission in 2020 being 0,01 kt of COz equivalents. The emissions of SFs decreased
from 104 kt CO2 equivalents in 1995 to 46 kt CO; equivalents in 2020. Emissions of
SFe peaked between 2012 and 2016 due to double glazed windows using SFs in the
early 1990°ties were being decommissioned. The emission peak in 2014 was at 154
kt of COz equivalents.

The total emissions of HFCs, PFCs and SFs increased by 5 % from 1995 to 2020.
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FIGURE 3.4 DEVELOPMENT IN HFC, PFC, AND SF¢ EMISSIONS IN 1990-2020

Source: Nielsen et al., 2022a.
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3.2.5 Total Danish emissions and removals of greenhouse gases

Table 3.2 and figures 3.5 and 3.6 show the development in the Danish greenhouse
gas emissions and removals as CO; equivalents and by gases and sources according
to the reporting guidelines under the Climate Convention (i.e. without Greenland and
the Faroe Islands). CO» is the most important greenhouse gas, followed by N>O and
CHa4. As mentioned previously, emissions fluctuate in line with trade in electricity.
To illustrate this, the emissions in 1996 (excl. LULUCF) were estimated to 91,048 kt
of CO: equivalents, whereas the total greenhouse gas emissions in 2003 were
estimated to 76,721 kt of CO» equivalents (excl. LULUCF). In 2020 the total
emissions were estimated to 41,509 kt of CO; equivalents,

Of the total Danish greenhouse gas emissions excluding LULUCF and indirect CO2
in 2020, CO2 made up 68.1%, methane 17.1%, nitrous oxide 13.8%, and f-gases
0.9%. If greenhouse gas emissions by sources and removals by sinks from forests
and soils are included (i.e. with LULUCEF), then net total Danish greenhouse gas
emissions excluding indirect CO; corresponded to 44,616 kt of CO> equivalents in
2020 and the distribution between gases are 69.7 %, 16.5 %, 12.9 % and 0.9 % for
CO», CHa4, N2O and f-gases respectively.

As mentioned, the emissions from Greenland (cf. section 3.2.7) and the Faroe Islands
(cf. section 3.2.8) only contribute with a very small share to the total emissions;
hence the trends as described in sections 3.2.1-3.2.4 are basically the trends in the
emissions from Denmark. Therefore the discussion is not repeated in this section.
The discussion of emissions of precursor gases, i.e. NOx, NMVOC, CO and SO, is
included in this section because the inventory of these gases is not complete for the
Realm.
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FIGURE 3.5 DANISH GREENHOUSE GAS EMISSIONS BY TYPE OF GAS, DISTRIBUTION IN 2020 AND TIME

SERIES 1990 - 2020.
Source: Nielsen et al., 2022a.
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TABLE 3.2 DANISH GREENHOUSE GAS EMISSIONS AND REMOVALS BY GAS AND SOURCE AND SINK CATEGORIES IN 1990 - 2020

Source: Nielsen et al., 2022a.
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3.2.6 Danish emissions of indirect greenhouse gases and SOz
NOx

The three largest sources of emissions of nitrogen oxide (NOy) are transport,
agriculture, non-industrial combustion (e.g. other mobile sources such as fishing
vessels and agricultural vehicles) and energy industries. In 2020, the transport sector
contributed 38 % of total Danish NOx emissions, and the transport emissions have
decreased from 129 kt in 1990 to 34 kt in 2020 — a fall of 74 %. The increased use of
low-NOx burners and de-NOx units at power and district heating plants has reduced
emissions from these plants. In addition, the increased number of cars fitted with
catalytic converters has contributed to the trend in reductions.

FIGURE 3.7: NOx EMISSIONS BY SECTOR (2020) AND DEVELOPMENT IN 1990-2020
Source: Nielsen et al., 2022b.
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Non-industrial combustion, mainly residential wood combustion and non-road
machinery, accounts for more than two thirds of the CO emission. Road transport
still accounts a large part of the CO emissions, but the CO emissions from this source
has decreased significantly, due to the introduction of catalytic converters for
vehicles in 1990. Emissions of CO were reduced by 73% from 1990 to 2020.

FIGURE 3.8: CO EMISSIONS BY SECTOR (2020) AND DEVELOPMENT IN 1990-20120
Source: Nielsen et al., 2022b.
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NMVOC

The most significant emission sources of NMVOC are agriculture, use of solvents
and non-industrial combustion. Total anthropogenic emissions of NMVOC were
reduced by 50 % from 1990 to 2020 — especially due to the increased number of cars
fitted with catalytic converters and reduced emissions in connection with use of

organic solvents.

FIGURE 3.9: NMVOC EMISSIONS BY SECTOR (2020) AND DEVELOPMENT IN 1990-2020

Source: Nielsen et al., 2022b.
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The greater part of all SO, emissions comes from combustion of coal and oil at
power plants, district heating plants and manufacturing plants. Emissions of SO
have undergone a remarkable development - from 1990 to 2020 total emissions fell
by 95%. The reason for this is primarily the installation of desulphurisation units at
the large power plants as well as the use of fuels with low sulphur content for power

stations, industry and the transport sector.

FIGURE 3.10: SO, EMISSIONS BY SECTOR (2020) AND DEVELOPMENT IN 1990-2020

Source: Nielsen et al., 2022b.
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3.2.7 Greenland’s emissions and removals of greenhouse gases
Summary information from Greenland's greenhouse gas inventory

In 2020, the total emission of greenhouse gases excluding LULUCF was 575.35 kt
CO; equivalent, and 576.69 kt CO. equivalent including LULUCEF.

Figure 3.11 shows the total greenhouse gas emissions in CO; equivalents from 1990
to 2020. The emissions have not been corrected for temperature variations. CO; is
the most important greenhouse gas. In 2020, CO: contributed to the total emission in
CO; equivalent excluding LULUCF with 93.4 %, followed by CH4 with 2.5 %, N2O
with 1.9 % and F-gases (HFCs) with 2.2 %. Since 1990, these percentages have been
increasing for F-gases, and falling for CO; and N>O, and stable for and CHa.
Greenland has no consumption of PFC.

FIGURE 3.11 GREENHOUSE GAS EMISSIONS BY TYPE OF GAS IN CO; EQUIVALENTS, DISTRIBUTION IN
2020 AND TIME SERIES 1990 - 2020.

Source: Ministry of Agriculture, Self-Sufficiency, Energy and Environment, Government of Greenland, 2022.
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Stationary combustion plants and transport represent the largest categories. In 2020,
energy excluding transport accounted for 77.1 % of the total emission in CO2
equivalents excluding LULUCEF; see Figure 3.12. Transport contributed with 16.2 %.
Industrial processes and product use, agriculture and waste contributed to the total
emission in CO; equivalents with 6.7 %.

The net CO2 emission from forestry etc. was 0.2 % of the total emission in CO2
equivalents in 2020. Total GHG emissions in CO; equivalents excluding LULUCF
have decreased by 11.9 % from 1990 to 2020 and decreased 11.7% including
LULUCEF.
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FIGURE 3.12 GREENLAND’S GREENHOUSE GAS EMISSIONS IN CO, EQUIVALENTS, SOURCE/SECTOR —
DISTRIBUTION IN 2020 AND TIME SERIES 1990 — 2020
Source: Ministry of Agriculture, Self-Sufficiency, Energy and Environment, Government of Greenland, 2022.
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Summary information on Greenland’s national inventory arrangements

Greenland’s national inventory is compiled by Statistics Greenland and then
submitted to DCE (Danish Centre for Environment and Energy). DCE reports to the
UNFCCC on behalf of the Danish Realm.
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TABLE 3.3 GREENLAND’S GREENHOUSE GAS EMISSIONS AND REMOVALS BY GAS AND SOURCE AND SINK CATEGORIES IN 1990 - 2020

Source: Nielsen et al., 2022a.

16
16 16 16 15 15 16 16 17 17 16 16 16 15 15 16 16
12 12 12 11 11 12 12 12 13 13 13 13 12 13 13 13
12 12 12 11 11 12 13 12 13 13 13 13 12 13 13 13
NO,NE[NO,NE|NO,NE 0 0 0 0 0 1 1 2 3 4 5 6 6
NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO| NO
NO NO NO NO NO NO NO NO NO NO NO NO NO NO| NO

NO,NE

NO

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE

119



DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE 120



3.2.8 The Faroe Islands’ emissions and removals of greenhouse gases
Summary information from Faroe Islands’ greenhouse gas inventory

Table 3.4 and figures 3.13 and 3.14 show the development in the Faroe Islands’
greenhouse gas emissions and removals as CO; equivalents and by sources and gases
according to the reporting guidelines under the Climate Convention (i.e. the Faroe
Islands’ contribution to the total of the Realm).

As shown in Figure 3.13 the development in total greenhouse gas emissions in CO>
equivalents (including LULUCEF) has increased by 74 % from 1990 to 2020. The
total Faroese greenhouse gas emissions corresponded to 1.4 Mt of CO» equivalents in
2020, including emissions from LULUCEF.

As also shown in Figure 3.13 the main part - i.e. 81 % - of the emissions were from
the fuel consumption including waste incineration in the energy sector in 2020.
Almost 10 % were from Industrial processes and Product Use, 6 % from Agriculture,
2 % from LULUCEF and 1 % from Waste. The fluctuations in the GHG emissions in
the Energy sector are decisive for the fluctuations in the total GHG emissions. The
emissions from the Waste, Agriculture and LULUCEF sectors are relative small and
constant. Emissions from Industrial processes and Product Use have increased
significantly since 2012. Though, new data suggests that a coming recalculation will
most likely reduce the emission from the sector with 40-50 %.

From 1990 to 1993, a decrease in total Faroese greenhouse gas emissions is
observed, due to an economic crisis in the Faroe Islands, which lasted for 6-8 years.
From 2001 to 2007, the emissions were rather stabile. In 2008-2011 the emissions
from Faroese fishing vessels were — except for 2010 — significantly lower than
previous years, especially due to rising oil prices and lower prices on fish. The
decrease is concealed by emissions related to new bunkering activity starting in 2009
that has led to a substantial increase in the number of foreign fishing vessels
bunkering in the Faroe Islands. In general, the total emission of greenhouse gases on
the Faroe Islands were relative stabile from 2001 until 2016, around and above 800
thousand tonnes of CO> equivalents pr. year. A significant and step rise in the
emission was seen in 2017 and every year after, increasing the emissions to more
than 1.3 mill. CO2 equivalents in 2020.
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FIGURE 3.13 GREENHOUSE GAS EMISSIONS BY SECTOR FOR 2015 AND DEVELOPMENT 1990 TO 2020
Source: Nielsen et al. (2022a).
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Figure 3.14 shows that COz is the most important greenhouse gas, followed by F-
gases, CHs and N>O. Of the total Faroese greenhouse gas emissions in 2020, CO»
made up 83 %, F-gases (HFCs and SF¢) 10 %, nitrous oxide 5 % and methane 2 %.

FIGURE 3.14 EMISSIONS OF GHG BY GAS IN 2015 AND DEVELOPMENT 1990 TO 2020.
Source: Nielsen et al. (2022a).
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The emission of CO; in the Faroe Islands is from fuel consumption (incl. waste
incineration). The trend in the total emission of CO> (Figure 3.15) is nearly identical
with the trend of the total emission of GHG in the Faroe Islands (Figure 3.14)
showing the trends in CO» emissions in the period from 1990 to 2015. After the
economic decline in the 1990s, the emissions rose and were rather constant until
2007. From 2008 to 2011, the effort in the Faroese fishing fleet was significantly
lower than previous years, also meaning a significant reduction in oil consumption.
This reduction is not visible in the figure 3.15 since new oil bunkering activity
(mostly used by foreign fishing vessels) started in 2009, and thus increasing the
emissions.
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As seen in figure 3.15, the rise in the total emission in 2017 and 2018 is due to more
energy usage on fishing vessels, whereas the rise in 2019 and 2020 is mainly due to
increase in use of fuel in fishing vessels and in production of public electricity.

FIGURE 3.15 TOTAL CO;, EMISSIONS AND BY SECTOR, DEVELOPMENT 1990 TO 2020
Source: Nielsen et al. (2022a).
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Figure 3.16 shows how the CO; emissions are distributed between the sub-categories
in the energy sector. In 2020, 41 % of the emission of CO; came from fishing vessels.
Public Electricity and Heat Production, Residential and Road Transportation
accounted respectively for 14 %, 9 % and 9 % of the total CO> emission.

FIGURE 3.16 EMISSIONS OF CO; IN THE ENERGY SECTOR, DIVIDED IN FUEL CONSUMPTION CATEGORIES,
2020
Source: Nielsen et al. (2022a).
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Nitrous oxide, N.O

Figure 3.17 shows the emissions of nitrous oxide in the Faroe Islands 1990-2015.
Almost all of the N>O emissions are from the Agricultural sector (89 %), mostly from
animals grazing on agricultural soils. A smaller contribution was from energy and
wastewater treatment. The peak in 1994 is an error which will be further investigated
for the next inventory submission.

FIGURE 3.17 N,O EMISSIONS BY SECTOR IN 2020 AND DEVELOPMENT 1990-2020
Source: Nielsen et al. (2022a).
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Methane, CHy

Figure 3.18 shows the emissions of methane in the Faroe Islands 1990-2020. Most of
the methane emission is from the agriculture sector, especially from enteric
fermentation (73 %). The second largest CH4 source was the waste sector (landfills
and wastewater treatment) accounting for 25 %. Most of the emission of CHy in the
energy sector is due to aviation activity.

FIGURE 3.18 CH4 EMISSIONS BY SECTOR IN 2020AND DEVELOPMENT 1990-2020
Source: Nielsen et al. (2022a).
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The f~gases: HFCs, PFCs, SFs and NF';

Figure 3.19 shows the emissions of F-gases, HFCs and SF¢ respectively in the years
1990-2020. Most of the emission is HFCs, used for refrigeration purposes, as
substitutes for HCFCs. After the emissions increased in the period 1996-2005, the
emissions were rather stable at around 14,000 tonnes of CO> equivalents pr. year until
2011. Since then, the emissions have increased yearly, and in 2020, the emissions of
HFCs have eight folded since 2012, to in total around 135 kt of CO; equivalents. This
is due to more use of HFC-125 and HFC-143a, both components in the HFC-blend
HFC-507a, which in recent years has been used as a substitute when phasing out
HCFC-22 (ozone depleting freezing agent) on fishing vessels. As mention before,
these emissions are now beeing recalucated and the total emission of f-gases are
expected to be reduced by 40-50 % in the next inventory.

FIGURE 3.19 F-GAS EMISSIONS, BY TYPE OF GAS IN 2020 AND DEVELOPMENT 1990-2020
Source: Nielsen et al. (2022a).
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Neither PFCs nor NF3 have been used in the Faroe Islands.

Summary information on Faroe Islands’ national inventory arrangements

The Environment Agency (FEA), an agency under the Ministry of Environment
(www.umhvorvi.fo), is responsible for the annual preparation and submission to the
UNFCCC of the Faroe Islands’ contribution to the Kingdom of Denmark’s National
Inventory Report and the GHG inventories in the Common Reporting Format in
accordance with the UNFCCC Guidelines. The inventory is done with guidance from
and in co-operation with DCE. The work is carried out in co-operation with Statistics
Faroe Islands, other Faroese ministries, research institutes, organisations and
companies.

For more comprehensive information, e.g. about the inventory preparation,

calculation methods, annual reporting, improvements of emissions inventories,
please see Nielsen et al. (2022).
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TABLE 3.4 FAROE ISLANDS’ GREENHOUSE GAS EMISSIONS AND REMOVALS BY GAS AND SOURCE AND SINK CATEGORIES IN 1990 - 2020
Source: Nielsen et al., 2022a.
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3.3 NATIONAL SYSTEMS IN ACCORDANCE WITH ARTICLE 5, PARAGRAPH 1, OF THE
PrROTOCOL

This section contains information required under Article 7 of the Kyoto Protocol.

3.3.1 Objectives

In pursuance of Article 5, Section 1 of the Kyoto Protocol, the Parties to the Protocol
shall establish national systems for the estimation of greenhouse gas emissions. The
objective of establishing the national systems is to ensure good quality inventories.
This is achieved by following the [IPCC Guidelines for planning, implementation and
execution of the activities connected with the work on the greenhouse gas
inventories. The national system must also ensure that the inventories are transparent,
consistent, comparable, complete and accurate.

3.3.2 Organisation of work, data collection, etc.

The Danish Centre for Environment and Energy (DCE) at Aarhus University! is
responsible for producing the Danish greenhouse gas emission inventories and the
annual reporting to the UNFCCC and DCE has been designated the single national
entity under the Kyoto Protocol. DCE is therefore the contact point for Denmark’s
national system for greenhouse gas inventories under the Kyoto Protocol.
Furthermore, DCE participates in work under the auspices of the UNFCCC, where
guidelines for reporting are discussed and decided upon, and it participates in the EU
monitoring mechanism for inventories of greenhouse gases, where guidelines for
reporting to the EU are regulated.

The work on the annual inventories is carried out in cooperation with other Danish
ministries, research institutes, organisations and private enterprises. The most
important partners for this work are mentioned in Box 3.1. For more comprehensive
information on the data collection, please see Nielsen et al. (2022a) Chapter 1.3 and
the individual sector chapters.

The partners mentioned in Box 3.1 provide a range of data that are needed to produce
the inventory. DCE therefore has formal agreements with many of the partners to
ensure that DCE receives the necessary data on time.

19 Danish Centre For Environment And Energy, Aarhus University. Frederiksborgvej 399, 4000 Roskilde Denmark.
Contact: Ole-Kenneth Nielsen okn@envs.au.dk
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Bo0X 3.1 DCE’S PARTNERS IN THE WORK ON THE ANNUAL INVENTORIES

The Danish Energy Agency, the Danish Ministry of Climate, Energy and Utilities:
Annual energy statistics that are compatible with the format used for emission inventories, fuel
consumption data for large incineration plants and plant data reported under the EU ETS.

The Danish Environmental Protection Agency, the Danish Ministry of Environment:
Database on waste volumes and emissions of fluorinated greenhouse gases (F-gases).

Statistics Denmark, the Danish Ministry of the Interior and housing:
Statistical yearbook, sales statistics for industry, and agricultural statistics.

Department of Animal Science, Aarhus University:
Data on use of fertiliser, fodder, and data on nitrogen emissions from livestock.

The Danish Road Directorate, the Danish Ministry of Transport:
Number of vehicles grouped by categories corresponding to the EU classifications, kilometres
travelled and speeds in town and on main roads and motorways.

The National Centre for Forest, Landscape and Planning, Copenhagen University:
Background data for forests and emissions/ removals associated with forestry.

The Civil Aviation Administration, the Danish Ministry of Transport:
Aircraft data (aircraft types and flight routes) for all flight departures and arrivals at Danish airports.

DSB (Danish Railways), the Danish Ministry of Transport:
Fuel-related emission factors for diesel locomotives.

Danish enterprises:
Environmental accounts and other information.

3.3.3 Calculation methods

The Danish emission inventory is based on the 2006 IPCC guidelines for calculation
of greenhouse gas emissions and the European CORINAIR (COoRdination of
INformation on AIR emissions) program for calculation of national emissions.
Generally, emissions are calculated by multiplying the activity data (e.g. fuel
consumption, number of animals or vehicles) by an emission factor (e.g. the mass of
material emitted per unit of energy, per animal or per vehicle). Activity data are
mainly based on official statistics. The emission factors are either plant-specific,
country-specific, default factors from the IPCC guidelines or values from
international scientific literature and are selected in accordance with the 2006 IPCC
Guidelines. For more information on the methodologies and selection of emission
factors and other calculation parameters, please refer to Chapter 1.4 and the
individual sector chapters in Nielsen et al. (2022a).

3.3.4 Key categories

The choice of methodological tier for the individual categories depends, among other
things, on the significance of the source. The categories that together accounted for
95 % of greenhouse gas emissions in the base year, in 2020 or accounted for 95 % of
the change in emission levels from the base year to the most recently calculated year
(2020) are defined as key categories according to the [IPCC guidelines. An analysis
of the Danish inventory shows that 47 categories account for 95 % of total
greenhouse gas emissions when considering the inventory including LULUCF and
using Approach 1 of the 2006 IPCC Guidelines and that the four largest sources —
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together accounting for about 44 % — are CO> emissions from road transport, CO>
from combustion of natural gas at stationary combustion plants, CHs4 from enteric
fermentation and CO» emissions from combustion of coal at stationary combustion
plants. For more information on the identified key categories for the trend and by
using approach 2, please refer to Nielsen et al. (2022a).

3.3.5 Procedure for recalculation

At the same time as the annual calculation of emissions for a new year are being
made, any necessary recalculations of emission inventories from previous years are
also carried out. Recalculations are made if errors or oversights are found or if better
knowledge becomes available, e.g. updated statistical data, improvements of
methodologies, and updated emission factors due to new knowledge and research. In
order to ensure consistent emission inventories, recalculations will be carried out on
the whole time series, as much as circumstances permit and following the guidance
in the IPCC guidelines.

3.3.6 Uncertainty

Uncertainty in the greenhouse gas inventories is calculated as recommended in the
IPCC guidelines and covers 100 % of the total Danish greenhouse gas (GHG)
emissions reported under the Kyoto Protocol. The result of the calculations shows
that total GHG emissions were calculated using Approach 1 of the 2006 IPCC
Guidelines to have an uncertainty of 14.0 % and the uncertainty in the trend in GHG
emissions since 1990 was calculated to be + 3.1 %. The uncertainties are largest for
N20 emissions from stationary combustion and agricultural land and CH4 emissions
from enteric fermentation and solid waste disposal on land.

3.3.7 Quality assurance and quality control

As part of the national system, DCE is drawing up a manual to use in quality
assurance and quality control of the emission inventories. The manual is in
accordance with the 2006 IPCC Guidelines. The ISO 9000 standards are also being
used as important input for the plan.

Reports are written for all sources of emissions and these describe in detail and
document the data and calculation methods used. These reports are evaluated by
persons external to the DCE who are experts in the area in question, but not directly
involved in the inventory work. In addition, a project has been completed in which
the Danish calculation methods, emission factors and uncertainties are compared
with those of other countries, in order to further verify the correctness of the
inventories.

For more detailed description of the QA/QC system, please see the Danish National
Inventory Report (Nielsen et al., 2022a).

3.3.8 Annual reporting

The DCE produces an annual report (National Inventory Report (NIR)) for the
Climate Convention in which the results of the calculations are presented and the
background data, calculation methods, plan for quality assurance and control,
uncertainty and recalculations are described and documented. At the request of the
Climate Convention, the report is evaluated each year by international experts. Over
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the years, improvements have been made regarding the quality and documentation of
the greenhouse gas inventory as a result of the quality assurance and control
procedures and the evaluations of national and international experts.

3.3.9 Activities under Article 3.3 and 3.4 of the Kyoto Protocol

Under the Kyoto Protocol, Denmark and Greenland elected activities Cropland
Management and Grazing Land Management. The documentation for the
methodologies used in estimating the emissions and removals from the elected
activities are described in detail in the National Inventory Report (Nielsen et al.,
2022a). Documentation is provided in the NIR for both Denmark and Greenland in
separate chapters as per recommendations received by Expert Review Teams during
their annual reviews of the greenhouse gas inventory.

3.3.10 Information under Article 10(a) of the Protocol on improvements of
emission inventories
A number of improvements have been made to the Danish greenhouse gas emission
inventories since Denmark's Seventh National Communication to the Climate
Convention (NC7). The improvements have either been done on the initiative of
DCE, or as a result of external reviews of the inventories. The majority of
improvements have been concerned with better documentation, i.e. improvements in
transparency. Furthermore, overall focus in future will be on improving procedures
for quality assurance and control and on improving documentation of the national
emission factors.

3.3.11 Procedures for the official consideration and approval of the inventory
The complete emission inventories for the three different submissions (EU, Kyoto
Protocol and UNFCCC) by Denmark are compiled by DCE and sent for official
approval along with the documentation report (NIR). The emission inventory is
finalised no later than March 15, so that the official approval is prior to the reporting
deadlines under the UNFCCC and the Kyoto Protocol.

3.4 NATIONAL REGISTRY

3.4.1 Background

Since NC7 was published, minor changes have occurred regarding the National
Registry. This chapter describes the National Registry as it has been operated since
June 2012, when the EU ETS operations were centralized into a single European
Union registry operated by the European Commission.

During the period up to 2021 the ETS operated in 31 countries: the 28 EU Member
States plus Iceland, Liechtenstein and Norway, covering CO> emissions from
installations such as power stations, combustion plants, oil refineries and iron and
steel works, as well as factories making cement, glass, lime, bricks, ceramics, pulp,
paper and board.

Directive 2009/29/EC, adopted in 2009, provided for the centralization of the EU
ETS operations into a single European Union registry operated by the European
Commission as well as for the inclusion of the aviation sector. At the same time, and
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with a view to increasing efficiency in the operations of their respective national
registries, the EU Member States who are also Parties to the Kyoto Protocol plus
Iceland, Liechtenstein and Norway decided to operate their registries in a
consolidated manner in accordance with all relevant decisions applicable to the
establishment of Party registries - in particular Decision 13/CMP.1 and Decision
24/CP.8.

3.4.2 Statutory basis

The National Emission Trading Registry (the Danish accounts in the EU ETS
Registry as well as the Danish national KP Registry) is administered pursuant to
Danish Act on CO> Allowances (Act no. 1605 of 14 December 2016). The Act
implements EU Directive 2003/87/EC (EU ETS directive) as amended by EU
Directive 2009/29/EC. Pursuant to sections 21 and 22 of the Act, the Danish Minister
for Industry, Business and Financial Affairs is responsible for administering the
Danish KP Registry as well as Danish accounts in the consolidated EU ETS

Registry. In Executive Order no. 1357 of 17 December 2012, the Danish Minister for
Industry and Financial Affairs delegated the administration of the registries to the
Danish Business Authority.

Executive Order no. 1636 of 13 December 2017 on the EU ETS Registry and the
Danish Kyoto Registry sets the requirements for account holders e.g. the
requirements for documentation and the applicable fees to be paid for accounts in the
registries.

3.4.3 Organisation and operation of the Registry

The Danish national registry is operated as part of the Consolidated System of EU
Registries. The consolidated platform which implements the national registries in a
consolidated manner (including the registry of the EU) is called the Union
registryand was developed together with the new EU Registry on the basis the
following modalities:

(1) Each Party retains its organization designated as its registry administrator to
maintain the national registry of that Party and remains responsible for all the
obligations of Parties that are to be fulfilled through registries;

(2) Each Kyoto unit issued by the Parties in such a consolidated system is issued
by one of the constituent Parties and continues to carry the Party of origin
identifier in its unique serial number;

(3) Each Party retains its own set of national accounts as required by paragraph
21 of the Annex to Decision 15/CMP.1. Each account within a national
registry keeps a unique account number comprising the identifier of the Party
and a unique number within the Party where the account is maintained;

(4) Kyoto transactions continue to be forwarded to and checked by the UNFCCC
Independent Transaction Log (ITL), which remains responsible for verifying
the accuracy and validity of those transactions;

(5) The transaction log and registries continue to reconcile their data with each

other in order to ensure data consistency and facilitate the automated checks
of the ITL;
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(6) The requirements of paragraphs 44 to 48 of the Annex to Decision 13/CMP.1
concerning making non-confidential information accessible to the public
would be fulfilled by each Party through a publically available web page
hosted by the Union registry;

(7) All registries reside on a consolidated IT platform sharing the same
infrastructure technologies. The chosen architecture implements modalities to
ensure that the consolidated national registries are uniquely identifiable,
protected and distinguishable from each other, notably:

With regards to data exchange, each national registry connects to the ITL
directly and establishes a distinct and secure communication link through
a consolidated communication channel (VPN tunnel);

The ITL remains responsible for authenticating the national registries and
takes the full and final record of all transactions involving Kyoto units
and other administrative processes such that those actions cannot be
disputed or repudiated;

With regards to the data storage, the consolidated platform continues to
guarantee that data is kept confidential and protected against
unauthorized manipulation;

The data storage architecture also ensures that the data pertaining to a
national registry are distinguishable and uniquely identifiable from the
data pertaining to other consolidated national registries;

In addition, each consolidated national registry keeps a distinct user access
entry point (URL) and a distinct set of authorisation and configuration
rules.

Following the successful implementation of the Union Registry, the 28 national
registries concerned were re-certified in June 2012 and switched over to their new
national registry on 20 June 2012. Croatia was migrated and consolidated as of 1
March 2013. During the go-live process, all relevant transaction and holdings data
were migrated to the Union Registry platform and the individual connections to and
from the ITL were re-established for each Party. The changes to the national registry
since NC6 are shown in Table 3.5.
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TABLE 3.5 CHANGES TO THE EU NATIONAL REGISTRY SINCE NC7 (JANUARY 2018)

Source: Danish Business Authorit

3.4.4 Administrative set-up

None

No change of cooperation arrangement occurred during the reported period.

Versions of the Union registry released after the last NC submission)
introduced other minor changes in the structure of the database. These
changes were limited and only affected EU ETS functionality. No change
was required to the database and application backup plan or to the disaster
recovery plan.

No change to the capacity of the national registry occurred during the
reported period.

Each release of the registry is subject to both regression testing and tests
related to new functionality. These tests also include thorough testing
against the DES and were successfully carried out prior to each release of a
new version in Production. Annex H testing is carried out every year.

No other change in the registry's conformance to the technical standards
occurred for the reported period.

No change of discrepancies procedures occurred during the reported period.

The administration of the Danish national registry and, thus, the role as registry
administrator is situated with the Danish Business Authority under the Danish
Ministry of Industry, Business and Financial Affairs.

Users can contact the Danish Business Authority directly by phone or email for help

in using the Registry.

Businesses and users of the Registry are kept informed about regulations, news etc.

through regular updates on the Danish Business Authority’s website, the news on the
Registry website and a newsletter from the Registry staff. The newsletter is issued as
required and informs about new regulations and opportunities as well as any planned

temporary closures (for updates etc.).

The Danish Business Authority performs Know Your Customer Checks (KYC)

before giving new businesses or users access to the registry and reassess the KYC on

regular basis. Furthermore the Danish Business Authority seek to minimize the risk
of fraud through profound checks of trading and cooperation with Financial
Investigation Units as well as registry administrators in other countries.

3.4.5 Registry software

The Danish Business Authority is using the common software developed by the
European Commission. Further information on the National Registry is included in

the Annexes A2, A3 and A4.

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE 134




3.5 INVENTORY INFORMATION, TARGETS AND COMPLIANCE UNDER THE KYOTO
PrROTOCOL

As mentioned above, the GHG inventory of the Kingdom of Denmark under the
Kyoto Protocol covers Denmark and Greenland as the Kyoto Protocol was ratified in
2002 with a territorial exclusion to the Faroe Islands in accordance with a request
from the Faroese Parliament.

3.5.1 2008-2012

In the protocol’s first commitment period 2008-2012 Denmark took on — as
Denmark’s contribution to the joint 8% reduction target of 15 Member States of the
European Union — a 21% reduction target. Denmark is part of the European Union
while Greenland is not. Greenland had a 8% reduction target in the protocol’s first
commitment period. Both EU15, Denmark and Greenland reached these targets'!.
The combined greenhouse gas emissions of Denmark and Greenland are shown in
Table 3.6.

' http://unfecc.int/kyoto_protocol/final_compilation_and_accounting_report_for_the first commitment period/items/9691.php
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TABLE 3.6 DENMARK'S AND GREENLAND'S TOTAL EMISSIONS AND REMOVALS OF GREENHOUSE GASES, 1990 — 2020, INCLUDING IN THE FIRST COMMITMENT PERIOD 2008-2012

UNDER THE KYOTO PROTOCOL
Source: Nielsen et al., 2022a.

54210 54210)  62149|  54974|  52180| 51935 49445|  49883| 44974  40451| 42336|  38100] 35754| 37560|  35324| 35270] 31511 28819 -46.8
60750 60750|  67230|  59809|  57001|  55767|  52560| 52069  46610|  41647|  43170|  39646| 36267| 39167| 36866  38725|  34123| 31642 -47.9
7923 7923 8331 8198 7985 7729 7594 7657 7492 7383 7293 7251 7178 7241 7239 7282 7116 7132 -10.0
8185 8185 8583 8441 8218 7958 7821 7886 7816 7612 7521 7479 7408 7473 7474 7518 7353 7370 -10.0
3480 3480 7687 7304 5912 5950 5722 5610 5619 5520 5518 5638 5657 5773 5847 5590 5783 5740 0.3
8551 8551 7754 7361 5960 5995 5766 5654 5663 5564 5562 5683 5706 5821 5891 5637 5827 5788 323
NO.NE.NA| NO.NE.NA 258 768 914 970 996 845 765 765 698 634 477 533 434 505 347 347 100.0
NO,NA NO,NA 1 23 19 18 20 10 8 3 4 3 0 0 1 0 1 0 100.0
NO.NA NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA 0.0
42 42 104 57 21 30 35 37 77 129 150 154 104 75 73
NO.NA NO.NA NO.NA NO.NA
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3.5.2 2013-2020

In relation to the protocol’s second commitment period 2013-2020, the quantified
emission limitation and reduction commitment (QELRC) for the European Union, its
member States and Iceland will be fulfilled jointly in accordance with Article 4 of
the Kyoto Protocol.

Denmark’s contribution to fulfil the commitments of the European Union, its
Member States and Iceland under Article 3 of the Kyoto Protocol in the second
commitment period 2013-2020 was determined by an agreement under Article 4 of
the Kyoto Protocol. This agreement was submitted to the UNFCCC secretariat in
June 2016 as part of Denmark’s Initial Report submitted in accordance with Decision
2/CMP.8 to facilitate the calculation of the assigned amount pursuant to Article 3,
paragraphs 7bis, 8 and 8bis (cf. Decision 1/CMP.81) and Article 4, of the Kyoto
Protocol for the second commitment period. As the target for the second commitment
period under the Kyoto Protocol was ratified with territorial exclusion to Greenland
in accordance with an agreement with the government of Greenland, the assigned
amount for Denmark excludes Greenland and is solely based on the agreement
between the European Union, its Member States and Iceland and the application of
Article 3, paragraph 7bis of the Kyoto Protocol.

The respective emission level allocated to Denmark is set out in the agreement
between the EU, its 28 Member States at the time of the agreement and Iceland. The
emission level allocated to Denmark is related to the EU's total reduction
commitment through the EU Effort Sharing Decision (ESD) as part of the 2020 EU
Climate and Energy Package adopted in 2009. With the ESD, Denmark has
undertaken a legal commitment to reduce total emissions of greenhouse gases not
covered by the EU Emission Trading Scheme by 20 per cent in 2020, compared to
the level of these emissions in 2005. Furthermore, in the period 2013-2019 these
emissions also have to stay below a fixed annual amount of so-called Annual
Emission Allocation (AEA). These annual targets have become progressively stricter
up to the end-target in 2020. However, overachievement in one year could be carried
forward and used for target achievement in the subsequent years.

The sum of the respective annual emission levels 2013-2020 allocated to Denmark
under the ESD (269,321,526 units) and the application of Article 3, paragraph 7bis of
the Kyoto Protocol (56,364 units) is equal to Denmark’s share of the total assigned
amount for EU27, United Kingdom and Iceland. In accordance with the review
report from the review of Denmark’s Initial Report submitted in accordance with
Decision 2/CMP.8 to facilitate the calculation of the assigned amount'?, 269,377,890
assigned amount units (AAUs) were issued by Denmark for the second commitment
period under the Kyoto Protocol in 2021 as the second commitment period of the
Kyoto Protocol entered into force on 31 December 2020.

Denmark’s assigned amount is shown in Table 3.7 together with the base year
information and the calculated minimum holding of 242,440,102 tonnes CO»
equivalents in the National Registry — the so-called commitment period reserve
(CPR).

https://unfece.int/documents/9933#beg
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TABLE 3.7 DENMARK'S BASE YEAR EMISSIONS, ASSIGNED AMOUNT AND COMMITMENT PERIOD RESERVE

FOR THE SECOND COMMITMENT PERIOD UNDER THE KYOTO PROTOCOL
Source: The UNFCCC'’s report of the review of Denmark’s initial report to be submitted in accordance with Decision 2/CMP.8
to facilitate the calculation of the assigned amount, 2017.

54,785,159
7,864,426
7,799,032

241,456

102,398

* including indirect CO, emissions and excluding LULUCF

The developments in Danish emissions and removals of greenhouse gases in the EU
territory (i.e. excluding Greenland and Faroe Islands) from 1990 to 2020 (the most
recent inventory year), as they are to be inventoried under the Kyoto Protocol, are
shown in Table 3.8.
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TABLE 3.8 DENMARK'S TOTAL EMISSIONS AND REMOVALS OF GREENHOUSE GASES, 1990 — 2020, INCLUDING IN THE SECOND COMMITMENT PERIOD 2013-2020 UNDER THE KYOTO

PrOTOCOL
Source: Nielsen et al., 2022a (1990-2020).

53585 53585 61614 54306 51535 51256 48851 49204 44248 39871 41773 37033
60125 60125 66695 59141 56356 55088 51966 51389 45883 41066 42606 39122 35741 38639 36321 38180 33566 31103 -48.3
7906 7906 8314 8182 7969 7713 7578 7642 7476 7368 7278 7237 7164 7226 7224 7268 7101 7117 -10.0
8169 8169 8567 8425 8202 7942 7806 7870 7800 7597 7506 7464 7394 7459 7460 7504 7339 7356 -10.0
8468 8468 7676 7291 5899 5936 5710 5598 5607 5509 5508 5629 5648 5763 5837 5580 5772 5729 -32.3
8539 8539 7743 7349 5947 5981 5754 5642 5650 5552 5552 5673 5697 5811 5881 5627 5817 5777 -32.3
NO,NA NO,NA 258 766 909 964 989 837 757 756 689 625 467 523 424 495 336 335 100.0
NO.NA NO.NA 1 23 19 18 20 10 8 3 4 3 0 0 1 0 1 0 100.0
NO,NA NO,NA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA| NONA 0.0

42 42 104 57 21 30 35 37 71 129 150 154 104

NO,NA NO,NA NO,NA NO,NA

36880
2899 3698 2770 2555 2131 1913 2056 2092 2055 2010 1835 2044 2028 2048 1842 1925 -17.8
12719 11871 11443 11360 11168 11069 11060 11065 11062 11205 11092 11265 11339 11154 11183 11268 -15.5
5401 5135 5102 4106 3386 2458 2002 1468 1105 1816 792 1886 1820 3738 2893 3107 -54.8
1729 1467 1319 1346 1252 1191 1191 1139 1128 1130 1130 1152 1166 1173 1160 1210 -36.2
NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 0.0
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However, it is only Denmark’s total emission of greenhouse gases not covered by the
EU Emission Trading Scheme (non-ETS) for the whole period 2013-2020, which
should be compared with Denmark’s total assigned amount or total holdings of KP
units valid for the second commitment period.

In Table 3.9, Denmark’s total non-ETS emission for the period 2013-2020 is shown
together with Denmark’s assigned amount, holdings of other KP units and the net-
issuance of Removal Units (RMUs). With an excess of approximately 5.8 million
AAUs, it 1s expected that also the final compliance assessment after the so-called
“true-up” period will show, that Denmark is in compliance with the reduction target
under the Kyoto Protocol’s second commitment period.

TABLE 3.9 DENMARK'S TOTAL EMISSION OF GREENHOUSE GASES NOT COVERED BY THE EU EMISSION
TRADING SCHEME (NON-ETS) FOR THE WHOLE PERIOD 2013-2020, DENMARK’S ASSIGNED AMOUNT
UNDER THE SECOND COMMITMENT PERIOD OF THE KYOTO PROTOCOL AND THE EXPECTED COMPLIANCE

DUE TO THE EXPECTED EXCESS OF AAUS
Sources: Nielsen et al., 2022a, the Ministry of Climate, Energy and Utilities and the initial review report in relation to the report
submitted in accordance with Decision 2/CMP.8 to facilitate the calculation of the assigned amount

Both the annual compliance in the EU and the accumulated compliance under the
Kyoto Protocol’s second commitment period is illustrated in Figure 3.20.

The estimated overachievement for the period 2013-2020 under the Kyoto Protocol
(5.8 million AAUs) defers from the overachievement within the EU in the same
period (14.9 million AEAs ) because of an EU internal adjustment of Annual
Emission Allocations (AEAs) in 2017 under the EU Effort Sharing Decision to take
into account the effect of the shift from using IPCC 1996 Revised Guidelines to
using [PCC 2006 Guidelines, which gave Denmark additional AEAs. This EU
internal change did not change the EU joint commitment under 2" commitment
period of the Kyoto Protocol and the amount of Assigned Amount Units (AAUs) to
be issued by Denmark under the protocol. In addition, and in accordance with the
rules adopted for the 2" commitment period of the Kyoto Protocol, a net amount of
44.3 million RMUs have been issued from the LULUCF activities in Denmark 2013-
2020. This is also illustrated in Figure 3.20 as total issuance of units (AAUs plus net-
RMUs) under the 2™ commitment period of the Kyoto Protocol.



FIGURE 3.20 GREENHOUSE GAS EMISSIONS IN DENMARK’S NON-ETS SECTORS 2013-2020, ANNUALLY
AND ACCUMULATED, DENMARK’S TARGET PATH IN THE EU AND THE TOTAL AMOUNT OF AAUS UNDER
2P COMMITMENT PERIOD OF THE KYOTO PROTOCOL.

Denmark's non-ETS emissions, annual EU targets, accumulated non-ETS emissions
2013-2020 and total AAUs wo/w RMUs under KP CP2 (MtCO2e and million units)

38 320
37 310
36

300
35
3 290
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30

250
29
28 240
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2013 2014 2015 2016 2017 2018 2019 2020 Total for
2013-2020

s Denmark's non-ETS Annual Emission Allocations 2013-2030 in the EU (annual AEAs, million) [left axis]
mmm Denmark's total amount of AAUs (million) and net amount of Removal Units issued under KP-CP2 (RMUs, million) [right axis]
mmmm Denmark's total amount of Assigned Amount Units issued under KP-CP2 (AAUs, million) [right axis]
Denmark's accumulated non-ETS emissions 2013-2030 in MtCO2e (submission in 2022 - to be used as part of the EU compliance under

KP CP2) [right axis]

e Denmark's annual non-ETS emissions 2013-2030 in MtCO2e (annual submissions - used for annual compliance in the EU) [left axis]

Note that both the left and right y axis does not begin at 0.
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the United Nations Framework Convention on Climate Change and the Kyoto Protocol, Scientific Report from DCE — Danish
Centre for Environment and Energy, No. 494, 2022, Aarhus University (link: https://dce2.au.dk/pub/SR494.pdf)

Nielsen et al., 2022b: Denmark’s Annual Informative Inventory Report (IIR) - Emission inventories from the base year of the
protocols to year 2020 — Submitted under the UNECE-Convention on Long-Range Transboundary Air Pollution (LRTAP) and
Directive (EU) 2016/2284 on the reduction of national emissions of certain atmospheric pollutants, Scientific Report from DCE
— Danish Centre for Environment and Energy, No. 488, 2022, Aarhus University ( link: https://dce2.au.dk/pub/SR488.pdf)
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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 long-term EU target: a climate-
neutral society by 2050.

Denmark’s international climate targets are described in Box 4.1.

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE 144



BoX 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
LULUCEF 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 for 2008-2012.

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 was committed to reduce 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 was committed to a reduction in
non-ETS emissions in the period 2013-2020, rising to 20% by 2020 relative to 2005. The EU was
also committed to reduce its ETS emissions to 21% below 2005 levels by 2020. The EU had also
set itself a target of increasing the share of renewables in energy use to 20% by 2020. Under burden
sharing of this EU target, Denmark was committed to reach a 30% share of renewables in energy
use by 2020. Both Denmark and the EU reached these targets for 2013-2020.

In relation to the period 2021-2030, the European Council agreed on the first 2030 climate and
energy framework in October 2014. The first 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 first so-called Intended Nationally Determined Contribution
(INDC) was formally approved at an Environment Council meeting in March 2015. In May 2018
the EU member states reached the first agreement on the effort sharing for the period 2021-2030,
where Denmark committed itself to a reduction in non-ETS emissions in the period 2021-2030 of
39% by 2030 relative to 2005. However, in June 2022, and as an implementation of the updated
NDC submitted by the EU in December 2020 with a more ambitious EU domestic greenhouse gas
reduction target of at least 55% by 2030 relative to 1990, Denmark committed itself to a reduction
in non-ETS emissions in the period 2021-2030 of 50% by 2030 relative to 2005. The necessary EU
legislation for this so-called “Fit for 55”-package is under implementation. According to this
package, the EU is also committed to reducing its ETS emissions to achieve the 55% 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 40% 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 and the climate policy framework until 2030.

This section 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
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
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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, strategies and agreements that have been of importance for the
reduction of greenhouse gas emissions are:

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

e Action Plan for the Aquatic Environment I (1987)

e Energy 2000 (1990)

e 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)

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

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

e Action Plan for the Aquatic Environment II (1998)

o 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 CO2 emissions - possibilities, policies and
measures (2000)

o Reduction of the transport sector's CO2 emissions - the government's action plan
(2001)

o Denmark's national forest programme (2002)

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

o 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)

e 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)

o Political agreement on a Tax Reform (2009)

e Growth with Consideration — the government’s strategy for sustainable
development (2009)

o Strategy for reducing energy consumption in buildings (2009)

o Political agreement on a Green Growth Plan (2009)

o Waste Strategy 2009-2012 — Part 1 (2009)

o Waste Strategy 2009-2012 — Part II (2010)
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e Energy Strategy 2050 (2011)

e Our Future Energy (2011)

o Political Agreement on Energy (2012)

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

e The Agricultural Package (2016)

e The Energy Agreement (2018)

e Denmark's national forest programme (2018)

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

o The political understanding “A fair direction for Denmark” (2019)

o Political agreement on a new Climate Act (2019)

e The Government’s Climate Plan (May, 2020),

o Political Climate Agreement on Energy and Industy etc. 2020 (June, 2020)

e The Climate Plan for a Green Waste Sector and Circular Economy (June, 2020)

e The Danish Climate Act (June, 2020)

e The Government’s Climate Programme 2020 and long-term strategy (Sep.2020)

e The Government’s Climate Strategy (December, 2020)

e The Government’s Climate Programme 2021 (September, 2021)

 Political agreement on a Green Transition of The Agricultural Sector (October,
2021)

o Political agreement on a Green Tax Reform (June, 2022)

 Political agreement on a new Green Fund in support of the green transition and
the phasing out of fossil fuels (June, 2022)

 Political agreement on Expansion of Renewable Energy in electricity and heat
supply and demand (June, 2022)

e The Government’s Climate Programme 2022 (September, 2022)

e The Government Platform (December, 2022)

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 COy. The plans in these sectors were therefore to a great extent
concerned with reducing CO».

The frameworks for the Danish energy sector is to create well-functioning energy
markets within frameworks that address climate and environmental concerns and
secure cost-effectiveness, security of supply, 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.

In a historic perspective, several sector plans were not primarily focused on reducing
greenhouse gas emissions, in part because the sectors are battling with other major
environmental problems. For example, the main concern in the agricultural sector in
the 1990s was the pollution of the aquatic environment. In the waste sector focus has
been on reducing 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. has been at the center of sectorial efforts in the past.

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE

147



However, the implementation of most of the sector plans has 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.

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

In 2020, the Danish parliament adopted the Danish Climate Act. With the adoption
of the Danish Climate Act, an ambitious direction was set for Danish climate policy
and Denmark's climate diplomatic role in the world. Central in the Danish Climate
Act are the goals of reducing Danish greenhouse gas emissions by 70 per cent in
2030 compared to the 1990 level, and reaching climate neutrality by 2050 at the
latest. The Danish government pursue to advance the climate neutrality target to
2045, and set a target of 110 per cent reduction in 2050 compared to 1990 level.

After the adoption of the Climate Act, more than 75 green agreements have been
concluded and over DKK 110 billion has been prioritized to the major climate
agreements. This include for example, agreements on a high and more harmonized
COze tax for industry etc., a significant expansion of Denmark's renewable energy
production and a binding reduction target for the agriculture and forestry sector,
which will all contribute significantly to achieving the 70 per cent target.

The green transition takes place taking into account the guiding principles of the
Climate Act. One principle is that efforts should take into account that climate
challenge is a global problem. Therefore, Denmark should be a pioneering country
that can inspire and influence the rest of the world. In addition, Denmark's should
achieve its climate targets as cost-effective as possible with a focus on both the long-
term green transition, sustainable business development and Danish competitiveness,
healthy public finances and employment in support of developing Danish business
life. Denmark should also be able to demonstrate that a green transition is possible
while maintaining a strong welfare society and ensuring cohesion and social balance.

The government platform Responsibility for Denmark from December 2022
emphasizes that it is central to keep pace and ensure a thorough implementation of
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all of the climate measures agreed on the political level (see Box 4.2). As the targets
are met, the government is prepared to set new, ambitious targets.

It is particularly important for Denmark to get independent of fossil fuels as soon as

possible, both in light of the need for climate action and in light of the current war in
Ukraine. The importance is reinforced by the geopolitical situation and the effect on

the prices of electricity and gas in Denmark.

To support implementation at all levels, the government has set up a national energy
crisis team (NEKST). NEKST's task is to identify solutions to green challenges, so
that the pace can be set to get the green political agreements implemented. NEKST
will, among other things, ensure national coordination of the roll-out of green heat,
which aims to reduce the consumption of gas as quickly as possible and replace it
with green solutions. In addition, NEKST also works to identify barriers to the
agreed ambitions for scaling up solar and wind on land and recommend any
measures to the government that can accelerate the expansion. NEKST acts
operationally and can initiate solutions to the acute green challenges that can be
solved immediately. This means that action can be taken quickly — also during
NEKST's work. The government's committee for green transition follows the work of
NEKST, and can continually ask NEKST new green tasks.

In addition to the significant efforts to counteract climate change, it is also necessary
to secure Denmark better against more frequent floods and extreme weather events,
already to be expected, unfortunately. The Danish government will therefore also
draw up a national climate adaptation plan, which supports that efforts are launched
in a timely manner and ensures that efforts are organized as best as possible.

In June 2022, a majority of Parties in the Danish Parliament reached a Climate
Agreement on green electricity and heat, which, among other things, aims to ensure
framework conditions that can enable a quadrupling of the total electricity production
from solar energy and onshore wind towards 2030. In the agreement the parties also
agree to enable the tendering of at minimum further 4 gigawatts (GW) of offshore
wind for realization by 2030 at the latest, on the condition that the offshore wind
does not negatively burden the state's finances over the project period. It is the
expectation that the electricity from the offshore wind farms, among other things, can
be utilised by Power-to-X (PtX) facilities in Denmark. However, the full potential is
far from exhausted. The significant expansion of renewable energy can contribute
green power to both direct electricity consumption in Denmark, export to the rest of
Europe and green power to the production of green fuels for e.g. planes, ships and
heavy transport.

On 30 May 2023, the government (Socialdemokratiet - The Social Democratic Party,
Venstre - The Liberal Party of Denmark and Moderaterne — the Moderates) together
with Socialistisk Folkeparti - the The Green Left, Liberal Alliance - the Liberal
Alliance, Det Konservative Folkeparti - the Conservative People's Party,
Enhedslisten — the The Red-Green Alliance, Radikale Venstre - the Danish Social
Liberal Party, Dansk Folkeparti - the Danish People's Party and Alternativet - the
Alternative signed an additional agreement on tender frameworks for 6 GW of
offshore wind and Energy Island Bornholm. While the previous agreements set high
ambitions, this agreement establishes the concrete tender framework. The agreement
can potentially secure green electricity for 14 million Danish and European
households or more, and for the first time, there will be state co-ownership of the 6
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GW classic offshore wind farms. For the first time, a number of new access
requirements are also being introduced to participate in the tenders, which should
help to raise the bar for sustainability and social responsibility compared to previous
tenders. The agreement also contributes to the security of energy supply. The
establishment of a marine nature fund will i.a. contribute to improving the
knowledge about the environment and nature effects of renewable energy
development on the sea and to a cost-effective restoration of marine nature and
biodiversity with a view to improving the environmental state of the sea.

B0x 4.2 CLIMATE POLICY STATEMENTS IN THE GOVERNMENT PLATFORM, DECEMBER 2022

“4. Ambitious Climate Action
The climate crisis is our generation's biggest challenge.

With this government platform, the government is setting the most ambitious climate targets for
Denmark ever.

The world is heading for temperature increases that far exceed the target of the Paris Agreement, and
we already feel that the climate is changing.

At the same time, we are in the middle of a nature and biodiversity crisis. Plant and animal species are
dying out faster than ever, and the natural challenges are massive and global.

Despite significant efforts to counteract climate change, it is also necessary to further secure Denmark
against floods and extreme weather. The government will therefore present a national climate adaptation
plan, which supports that the necessary measures are implemented in a timely manner, as well as
ensuring that the measures are organized as best as possible.

The government will make the necessary decisions that bring Denmark fully on target with the reduction
target for 2025 and 2030. The 70 per cent target will, among other things, be achieved by realizing the
agricultural and forestry sector's reduction target corresponding to that agreed in the agricultural
agreement from 2021.

It is absolutely central for the government to keep up the pace and ensure a thorough implementation of
the many initiatives that have been politically adopted, so that we reach our goal. As the targets are met,
the government is prepared to set new, ambitious targets.

It is imperative for both Denmark and Europe to quickly get rid of fossil fuels for security policy reasons
— also for the sake of the prices of electricity and heating in Danish households. It is the government's
aim that as many households as possible move away from individual gas and oil boilers as quickly as
possible, which will contribute to lowering the Danes' expenditure on energy in the coming winters.

In order to support implementation at all levels, the government will therefore set up a national energy
crisis staff (NEKST) following the same model as the national operational staff (NOST).

NEKST will, with the involvement of relevant social actors, i.a.:

- Ensure national coordination of the rollout of district heating and other efforts aimed at reducing
the consumption of natural gas as quickly as possible and replacing it with renewable energy.

- Identify barriers to the agreed ambitions for scaling up solar and wind on land as well as offshore
wind and recommend to the government any measures that can accelerate the expansion.

- Support expansion of the electricity grid in places where there are already challenges with capacity
today, and contribute to ensuring that the expansion is at the forefront of electricity consumption
and the production of power from renewable energy.

4.1 On target with the 70 per cent target

Denmark must be a green pioneering country that sets and fulfills ambitious climate goals and climate
efforts and in this way inspires other countries to follow suit. It is the coupling of action on the green
transition and continued economic growth that will make other countries look to Denmark. We must
show the world that it is possible to balance high climate ambitions, competitive business life and social
cohesion.

The government will:
- Meet the reduction target for 2025 — and meet the reduction target for 2030.
- Ensure that the greenhouse gas reductions that have been agreed politically are realized in practice.
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- If the conditions change, so that the climate projection in 2025 or later shows that the 70 per cent target
is not achieved with agreed concrete measures, propose additional concrete measures which ensure
that we reach the target.

- Work for ambitious and cost-effective climate and energy regulation in the EU, which can contribute
to achieving the 70 per cent target and at the same time make Europe independent of Russian fossil
energy.

4.2 New climate targets

With our companies, technologies and knowledge, Denmark has an opportunity and an obligation to
promote green solutions in the EU and globally. The government will work for an ambitious 2040
climate target in the EU and continue the work of entering into green strategic partnerships with other
countries. The government will continue the authority cooperation with countries around the world on
sharing Danish experience from decades of work with green transition.

As we reach the 70 per cent target, it is natural to set new targets that can continuously ensure a high
pace at the same time as we increase the focus on the implementation of already decided initiatives.

The government will move forward the goal of climate neutrality to 2045. And set a new goal of 110
per cent reduction in 2050 compared to 1990.

The government will propose an ambitious reduction target for 2035 and assess whether the reduction
target in 2030 needs to be adjusted further.

The government wants to raise the ambitions for Denmark's footprint in the world by setting a target for
Denmark’s climate effect understood as the international climate effect that results from the Danish
export of energy technology and services. A solid professional foundation for the goal must be created
in cooperation with Danish businesses before it is dealt with politically.

The government will reduce the climate footprint of public procurement, including the procurement of
transport and the construction of public buildings.

The government will examine the consequences of setting a target for the COse footprint for Danish
consumption.

4.3 Vision for future Danish food production

Denmark is one of the most intensively cultivated countries in the world. We produce enough food to
feed more than twice the amount of people as we are. This is good for the world, and it helps create
export income and jobs.

We must produce food products of high quality and in an innovative, sustainable and more climate-
friendly way. Danish agriculture is already strong when it comes to green innovation. It is the
government's ambition to continue to develop — not dismantle — the Danish food production.

In the coming years, agriculture and the food sector face an ambitious transformation in many areas.
Emissions must be significantly reduced, we must better protect our drinking water, have more nature
and forest and strengthen ecology as well as the plant-based production. The government notes that the
sector itself has high ambitions for the green transition.

The government will present a proposal for a climate tax on agriculture when the Expert Group for a
Green tax reform have presented their conclusions. The climate tax must ensure implementation of the
development track and fulfillment of the binding reduction target for the agricultural and forestry sector
of 55-65 per cent in 2030 compared to 1990. The government will ask the expert committee to present
different scenarios to achieve this goal in line with the recommendations presented by the committee in
connection with the CO,e tax on industry. This includes consideration of prevention of the relocation
of production, involvement of international experience and the possibility of imposing a COze tax on
final consumption as a possible means of action.

The tax must be designed in a way where the sector is supported, so that the sector’s competitiveness is
not impaired, and thus jobs are not moved out of the country as a whole. In this way, the implementation
will be in line with what was agreed upon by a broad majority of the Danish parliament with the Climate
Act from 2020: "The achievement of Denmark's climate targets must be done as cost effectively as
possible, taking into account the long-term green transition, sustainable business development and
Danish competitiveness, sound public finances and employment, and that Danish business must be
developed and not dismantled.”

The reductions must be realised with a focus on moving from development to implementation of the
development tracks that have been initiated with the Agreement on Agriculture. Here a total potential
for reductions of DKK 5 million tonnes of COe in 2030 was pointed to from brown biorefining, manure
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and fertilizer management, feed additives, doubling of the ecological area and additional stop of
cultivation of organic soils. This potential is on the top of the already agreed upon reductions of
approximately 1.9 million tonnes of COe, where the means of action have already been decided with
the agreement from 2021. The government will focus on getting these measures implemented as soon
as possible.

Thus, investments must be made in the green transition, the food production and its competitive abilities.
Danish food production must set an example to be followed in the restructuring of other countries'
agriculture, and therefore it must be ensured that production is not just moved out of the country. Hence,
the proceeds from the tax must be brought back to agriculture, so that the industry's transformation is
supported. The government also wants to use part of the Green Fund on further investments in
technology for the green transformation of the agricultural sector.

If we are to succeed in restructuring and developing Danish agriculture, we need to see all the efforts
and challenges in conjunction.

The government will therefore set up a partnership with the agricultural sector, the food sector, nature
organisations, consumer organisations, and municipalities, which will present a proposal for a
comprehensive vision plan for Danish agriculture.

The partnership should present its recommendations at the end of 2023, so that a comprehensive plan
of vision for Danish agriculture can be drafted in the first half of 2024. An overall plan of vision must
also address all targets for land use in Denmark, including for agriculture, nature, development of
renewable energy, etc.

In addition to the need for agreements on new initiatives for the food sector, the government will have
focus on the implementation of the Agreement on Agriculture. This includes the stop of cultivation of
organic soils, which is not happening fast enough.”

“4.5 More Danish forest

The government will present an ambitious forest plan with a goal of establishing 250,000 hectares of
new forest in Denmark. Establishment of new forest contributes significantly to achieve climate
neutrality and, in the long term, net negative emissions.

The forest plan must ensure the greatest possible synergy and balance between the many purposes with
new forest, identify key operators and already existing funds as well as considering different means of
action.

This will be done in parallel with the drafting of the Plan of Vision, where, among other things, the
focus will be on initiating private afforestation. The Forest Plan and afforestation is financed by the
Green Fund, while the aim is to have a contribution as large as possible from private operators and
existing grants.

4.6 Increase the expansion of renewable energy and transition away from fossil heating

We must get rid of Russian gas faster and turbocharge the green transition with more renewable energy.
The North Sea and the Baltic Sea must be green powerhouses that supply green power to the rest of
Europe. Unnecessary bureaucracy and an inappropriate division of tasks must not stand in the way of
rapid and efficient expansion of renewable energy.

The government will:

- Shorten the processing time for the establishment of renewable energy so that it is not put on hold due
to bureaucracy. In this context, the government will look at whether more flexible models can be
established for the development of offshore wind while at the same time ensuring that society receives
a fair share of the income from energy extraction on land and at sea - possibly in the form of an updated
concession model. The government will also promote cooperation in the North Sea and Baltic Sea
regions for a faster and coordinated expansion with the necessary infrastructure to promote the green
transition and offshore wind.

- Initiate an analysis of whether the current division of tasks between state authorities, regions and
municipalities can be made more efficient, with a view to ensuring a high pace in the development of
renewable energy on land. Here, the government will work to ensure that the state will play an active
role in the planning of energy parks as a supplement to the municipal planning of renewable energy pro-
jects. The development of the energy parks must be market-driven and handled by private actors.

- The government perceives the future energy system as critical infrastructure. When developing
renewable energy and the Danish electricity grid, demands must therefore be made for the safest and
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most sustainable solutions on the market. Increased sustainability must be ensured in the tenders while
observing the principles in the EU's taxonomy for environmental sustainability and the Danish climate
objectives, as well as tools such as ESG and life cycle assessments. A particular challenge will be to
create safe, stable and sustainable supply chains for the entire green transition from Europe and like-
minded countries. The government will therefore engage wholeheartedly in the development of a new
European industrial policy with this aim in mind.

- Increase the decoupling pool financed by the Green Fund, so that towards 2030 there are funds to
promote Danes' decoupling from the gas grid by lifting the expenditure of approx. DKK 8,000, which
the state gas distribution company Evida charges when disconnecting from the grid.

- Ensure a strong focus on energy efficiency in both private homes, businesses and public buildings.

- Initiate an expansion plan for the electricity grid and identify measures to support timely and effective
investments in the electricity grid. The government will examine whether there is a need for further
measures to utilize the electricity grid more efficiently, including, among other things, via a more
flexible electricity consumption. This work is based on the efforts of NEKST and may result in changed
grid regulation.

- Establish the partnership 'Together on climate', which will support accelerated climate action across
the state, municipalities and regions, civil society and business with an emphasis on citizens.

- Increase the production of biogas so that Denmark can more quickly displace Russian natural gas.
Including advancing the agreed tenders as far as possible.

4.7 A greener transport
The government wants to accelerate the development of green transport in Denmark towards 2030.
The government will:

- Look at the effects of the agreement on the green transformation of road transport with a view to
making it more efficient in light of technological developments. Here, the possibilities for increasing
the ambitions for the number of purely electric cars will be examined.

- Put further action behind the promotion of zero-emission trucks based on the pool for fuel
infrastructure for heavy road transport from the Infrastructure Agreement in 2021. It must, for example,
promote con-version of fleets and setting up charging stations.

- Introduce a passenger tax on air travel of an average of DKK 100. The generated revenue is used,
among other things, on the airports and the surrounding areas, financing of the green domestic route
and an increased check for the elderly.

- Make it possible to establish a green domestic route in 2025 and, by 2030 at the latest, fully green
domestic flights financed by the passenger tax, as well as increasing the pace of the transformation of
heavy transport as well as shipping and aviation, among other things by promoting electrification and
green fuels.”

4.9 The global climate effort

The government will work to ensure that the EU continues to be at the forefront of international climate
agreements. Both when it comes to limiting the global climate footprint of the big emitters and rich
countries - also outside their own borders - and about supporting the most vulnerable countries that
suffer the greatest losses and damage as a result of global warming.

The government will present a plan for how Denmark can live up to its share of the total obligations in
the global climate agreements, especially from COP15 and COP27, regarding financing for the world's
poorest countries. It must be investigated how risk-averse public funds can be used as a means of
leveraging more private funds.

4.1.2.1 The Danish Climate Act

The Government and Venstre (Liberal Party of Denmark, Dansk Folkeparti (Danish
People’s Party), Radikale Venstre (the Danish Social-Liberal Party) Socialistisk
Folkeparti (Socialist People's Party), Det Konservative Folkeparti (Conservative
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People’s Party) and Alternativet (the Alternative) concluded the Agreement on a
Climate Act of 6 December 2019. The agreement is implemented in the Climate Act
adopted by the Danish Parliament on 26 June 2020. The Climate Act sets a target of
reducing greenhouse gas emissions in Denmark by 70% by 2030 compared to a 1990
baseline. At the same time, the Climate Act sets a long-term target for Denmark to be
a climate-neutral society by 2050 at the latest.

The Climate Act targets and guiding principles

The Climate Act mandates the setting of a new national climate target every five
years, with a 10-year perspective. This means that a new climate target for 2035 must
be set in 2025. At the same time, the Climate Act stipulates that a new climate target
must be no less ambitious than the most recently set target. This is in alignment with
the “no backsliding” principle of the Paris Agreement. The Agreement on a Climate
Act also sets out that in connection with the 2020 climate action plan, the
Government must propose an indicative target for 2025. In May 2021, a majority of
the parties in the Danish parliament agreed on an indicative target for 2025 of 50-
54% reduction compared to the 1990 level, which was formally included in the
Climate Act in December 2021.

The green transition of society entails multiple dilemmas and considerations that
must be evaluated and prioritised. The parties to the agreement behind the Climate
Act agree that the climate effort must adhere to a number of guiding principles, see

box 4.3.

The Government’s climate policy efforts are based on the framework and re-
quirements defined by the Climate Act. In other words the work — as described in
this climate programme — represents an ambitious strategy for achieving the re-
duction targets in the Climate Act with due consideration of the principles that are
also part of the act.

B0X 4.3 GUIDING PRINCIPLES FOR THE CLIMATE EFFORT, CF. THE POLITICAL AGREEMENT OF 6
DECEMBER 2019 ON A NEW DANISH CLIMATE ACT

The climate effort must adhere to a number of guiding principles:

1) The climate challenge is a global problem. Therefore, Denmark must be a leading nation in the
international climate effort, a nation that can inspire and influence the rest of the world.
Furthermore, Denmark has both a historical and a moral responsibility to take the lead.

2) The realisation of Denmark’s climate targets must be as cost effective as possible, taking into
account the long-term green transition, sustainable business development and Danish
competitiveness, sound public finances and employment, and that Danish business must be
developed rather than diminished.

3) Denmark must show that a green transition is possible while maintaining a strong welfare society,
where cohesion and social balance are secured.

4) The initiatives to be taken to reduce greenhouse gas emissions must result in real domestic
reductions, but it must also be ensured that Danish measures do not simply relocate all of the
greenhouse gas emissions out-side of Denmark’s borders.

Climate action plans at least once every five years

The Climate Act requires the Government to present a climate action plan with a ten-
year perspective, at least once every five years, and, as a minimum, in connection
with setting the climate targets.
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The first 2020 Climate action plan was published by the former government in
December 2020.

The global dimension of the Climate Act

Denmark has an ambition to be a nation that inspire and influence the rest of the
world. Accordingly, the Climate Act has an international perspective as well. The act
stipulates that Denmark must work actively for realisation of the Paris Agreement
target of limiting the global rise in temperature to 1.5 degrees Celsius. The act also
requires annual status reporting in the climate programme of Denmark’s international
obligations and presentation of a global climate strategy and that the annual climate
status and projection must contain a separate global report on the international effects
of the Danish climate effort.

This includes information about reductions in international shipping and aviation and
reductions from export of electricity from renewable sources, and efforts are also
made to illustrate the effects of Danish import and consumption. In addition,
information the Danish climate finance for developing countries must be included.
The purpose of the reporting is to make Denmark’s global impact on the climate
visible. This will include adverse and positive impacts alike, such as from
consumption and specific bilateral country partnerships, respectively, where
Denmark helps the countries’ energy sectors, etc., in the transition process.

The annual cycle under the Danish Climate Act (the «year wheel»)

The Climate Act gives Denmark a fixed annual cycle for Danish climate policy that
obliges the incumbent Government at any time to work to meet the Climate Act
targets. The elements in the annual cycle are illustrated and explored in box 4.4.
According to the annual cycle, the Danish Council on Climate Change must advise
the Government on the climate action.

B0X 4.4 THE ANNUAL CYCLE UNDER THE DANISH CLIMATE ACT

FEBRUARY
Recommendations
by the Council on

Climate Change

DECEMBER APRIL
Statement of Climate
climate effects status report

DRSSV Climate act and projection
year wheel

SEPTEMBER
Finance Act Minister for Climate

process presents climate
programme

Annual recommendations from the Danish Council on Climate Change
The Council on Climate Change will advise the Government on climate efforts. The Climate Act
strengthens this role by requiring the Council to annually assess the Government’s climate efforts and
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make recommendations on the action going forward. In each year’s climate programme, the Minister
for Climate, Energy and Ultilities must report on these recommendations and state the Minister’s position
on the recommendations. The Council on Climate Change must also assess whether the Government’s
climate efforts make it probable that the climate targets will be reached.

Climate status and projection

The Minister for Climate, Energy and Utilities presents each year a projection of the Danish greenhouse
gas emissions. The climate status and projection provide an overall report on the expected emissions
after incorporating the measures decided in the past year and any new knowledge in the form of
technological developments, framework conditions or new knowledge of the impact of activities on
greenhouse gas emissions. The annual climate status and projection will include a separate global
reporting on the international effects of the Danish climate effort.

Climate programme
The Climate Act requires the Minister for Climate, Energy and Utilities to annually present a climate
programme to the Danish Parliament, see below on the annual climate programme.

Finance Act process
The climate programme will be presented to the Danish Parliament in September to enable it to be taken
into consideration during Finance Act deliberations.

Report to the Danish Parliament

After the annual Finance Act agreement, the Minister for Climate, Energy and Utilities must present a
report on the effects of the Government’s climate policy and, in this connection, answer questions at an
interpellation debate in the Danish Parliament. This enables the Parliament to annually assess whether
the Government’s initiatives are sufficient for the Parliament to assess that the obligation to act is
fulfilled, see below on the annual climate programme.

Climate programme and duty to take action

The Climate Act requires the Minister for Climate, Energy and Ultilities to prepare a
climate programme for the Danish Parliament each year. In September 2020, the first
- Climate Programme 2020 - was published by the former government and was thus
written before the Climate Act year wheel had turned a full year.

The act makes requirements on the content of the programme to support regular
follow-up on the aggregate climate effort in the period until the next sub-target. For
instance, the climate programme provides a status report on the fulfilment of
Denmark’s climate targets and commitments and presents the Government’s planned
climate initiatives. The climate programme also has a global chapter that sets out the
Government's long-term strategy for global climate action with specific initiatives to
be launched in the coming year. Box 4.5 illustrates the Climate Act requirements for
the contents of the climate programme.

Box 4.5 THE CLIMATE ACT'S REQUIREMENTS ON THE CONTENT OF THE CLIMATE PROGRAMME

The climate programme must include the following:
1) A status report on fulfilment of the national climate targets

2) The planned climate initiatives and measures, including short- and long-term effect and the
projected future effect thereof

3) A report on The Council on Climate Change’s recommendations and the position of the Minister
for Climate, Energy and Utilities on these recommendations

4) A status report on research and development of new climate initiatives

5) A status report on developments in climate science, including the latest IPCC reports
6) A description and status report on fulfilment of international climate targets

7) A global climate strategy
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In addition to these requirements of the climate programme, the Minister for Climate,
Energy and Utilities must, in the climate programme, provide an assessment of
whether it appears probable that the national climate targets will be reached cf. box
4.6.

B0Xx 4.6 THE CLIMATE ACT ON DUTY TO TAKE ACTION

The Act features the following elements:

* In the climate programme, the Minister for Climate, Energy and Utilities must provide her/his
assessment of whether it appears probable that the national climate targets mentioned in Article 1
will be reached.

» If it cannot be deemed probable that the national climate targets will be reached, in the climate
programme the Minister for Climate, Energy and Utilities must present new initiatives with a
reduction effect in the shorter term and initiatives with a reduction effect in the longer term, which
together chart a path toward fulfilment of the national climate targets.

4.1.2.2 Denmark’s climate policy and the EU climate policy

Danish climate policy is based on two pillars — the European and the national.

The EU framework and climate target

The EU determins a large part of the framework conditions, in the form of e.g.
objectives, requirements and quota trading system under which the Danish climate
effort operates. Common climate regulation in the EU can be to the advantage of
Denmark, as it creates more uniform conditions of competition and export
opportunities for Danish companies.

The EU has an overall climate target to lower total CO2e emissions by at least 55 per
cent in 2030 compared to the 1990 level. As a follow-up to the EU's 2030 climate
goals, the EU Commission presented the so-called Fif for 55 legislative package in
July 2021, which has since been supplemented with additional EU proposals in
December 2021 (the so-called "Winter package"). Fit for 55 contains a large number
of proposals that involves a historically broad revision of the EU's climate and
energy regulation, as well as new regulation being proposed within, among other
things, transportation. A large number of the Fif for 55 negotiations have been
completed. The final agreements between the Council and the European Parliament
on the building directive, the hydrogen and gas market package and the methane
regulation are expected to be reached during 2023.

Fit for the 55 package's importance for Danish fulfillment of the 70 per cent target

The Fit for 55 package is expected to contribute to Denmark's fulfillment of the
domestic 70 per cent target, and the proposals in the package are considered to
involve significant greenhouse gas reductions. At the same time, there are also
proposals that can have significant economical consequences for the state, businesses
and households.

A strengthened and expanded ETS will contribute to realizing Denmark's reduction
obligations both under the burden-sharing regulation and the domestic 70 per cent

target. By sending a price signal, it also supplements existing sector regulation such
as COz displacement requirements in the Renewable Energy Directive, the Building
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Directive and the Energy Efficiency Directive and thus contributes to increased
reduction efforts.

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
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

13 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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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. 315 of 28 March 2019), and the implementation thereof. 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 Ministry of Environment 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. 1595 of 6 December 2018
on the Designation and Administration of Internationally Protected Sites and the
Protection of Certain Species. Similar rules are integrated in other ministries
legislation e.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 existing (implemented or adopted)

1 http://www.retsinfo.dk/
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climate relevant policies and measures is contained in Annex B, where it is also
indicated which of the meaures are new and which have expired or been updated etc.

Sections 4.3.1-4.3.4 include descriptions of the cross-sectoral policies and measures,
allowance regulation, the Kyoto Protocol mechanisms, taxes and duties and carbon
capture and storage. Sections 4.3.5-4.3.9 contain 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

| Sectors in this chapter and Chapter 5_[ Sources/Sectors in the CRFIPCC format |
Energy 1. Fuel combustion activities (1A) and Fugitive emissions from fuels (1B)
- with subsections on:
Business 1A2+ | Manufacturing Industries and Construction
1Ad4a+ | 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 (LULUCEF).
Waste S. Waste

Table 4.2 and Figure 4.1 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 2020 as well as the 2022 projections of annual emissions
in 2025, 2030, 2035 and 2040 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 accordance with the reporting guidelines, the following sector sections in this
chapter are subdivided by gas.

Separate estimate of the effect of the 2018 Energy Agreement

15 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 ).

1 https://ens.dk/en/our-services/projections-and-models/denmarks-energy-and-climate-outlook

17 Under the Kyoto Protocol, the LULUCF category is dealt with separately under Articles 3.3 and 3.4.
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In this report the effects of the policies and measures adopted with the 2018 Energy
Agreement is included in the “With Existing Measures” (WEM) greenhouse gas
projection scenario from 2022.

In 2018, it was 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 COz 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 2018 Energy Agreement will help Denmark reach its
50% greenhouse gas emissions reduction target by 2030 in the non-ETS sectors.

Separate estimates of the effects of political agreements since December 2019

The separate estimates of the effects of political agreements reached since December
2019, included in the statement by the Minister for Climate, Energy and Ultilities
submitted to the Danish parliament in May 2023, are included in Chapter 5.2.3.
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TABLE 4.2 DENMARK’S GREENHOUSE GAS EMISSIONS 1990-2020, THE BASE YEAR UNDER THE SECOND COMMITMENT PERIOD OF THE KYOTO PROTOCOL AND THE MAIN RESULTS OF
THE 2022 “WITH (EXISTING) MEASURES” (WEM) PROJECTION FOR 2025, 2030, 2035 AND 2040 BY SECTOR AND BY GAS (INCLUDING INDIRECT CO3), WITH AND WITHOUT LULUCF

AS REPORTED UNDER THE UNFCCC
Source: Nielsen et al. (2022a), Nielsen et al. (2022b), Danish Energy Agency (2022b) and Ministry of Climate, Energy and Utilities
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FIGURE 4.1 DENMARK’S GREENHOUSE GAS EMISSIONS IN 2020 BY SECTOR
Source: Nielsen et al. (2022a) and the Danish Ministry of Climate, Energy and Utilities
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4.3.1 Cross-cutting — The EU Emission Trading Scheme
EU ETS 2005-2007

Directive 2003/87/EC on trading in CO2 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.

EUETS 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
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.
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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.

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.
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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

"'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.

2In 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 COz-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%
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.

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
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incineration plants lead to an increase in the total amount of COz-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.

EUETS 2021-2030

The legislative framework of the EU ETS for its next trading period 2021-2030
(phase 4) was revised in early 2018 to enable it to achieve the EU's 2030 emission
reduction targets in line with the 2030 climate and energy policy framework and as
part of the EU's contribution to the 2015 Paris Agreement.

The revision focuses on:

— Strengthening the EU ETS as an investment driver by increasing the pace of
annual reductions in allowances to 2.2% as of 2021 and reinforcing the
Market Stability Reserve (the mechanism established by the EU in 2015 to
reduce the surplus of emission allowances in the carbon market and to
improve the EU ETS's resilience to future shocks).

— Continuing the free allocation of allowances as a safeguard for the
international competitiveness of industrial sectors at risk of carbon leakage,
while ensuring that the rules for determining free allocation are focused and
reflect technological progress.

— Helping industry and the power sector to meet the innovation and investment
challenges of the low-carbon transition via several low-carbon funding
mechanisms.

The Fit for 55 package endorsed on 8 February 2023 by the Permanent
Representatives Committee proposes to revise several pieces of EU climate
legislation, including the EU ETS, setting out in real terms the ways in which the
Commission intends to reach EU climate targets under the European Green Deal.
The revised EU ETS Directive, which will apply for the period 2021-2030, will
enable this through a mix of interlinked measures eg. a mayor revision of EU ETS as
well as inclusion of ETS Maritime and ETS Transport, Building and Industries.

The revision focuses on:

e Free allowances in the Emissions Trading System (ETS) to be phased out from
2026

e Road transport and buildings in new ETS II from 2027

e New carbon leakage instrument to protect EU industry and increase global
climate ambition

e A Social Climate Fund to combat energy and mobility poverty

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

'8 https://www.kvoteregister.dk
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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.

4.3.2 Cross-cutting — 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 has not used the flexible Kyoto Protocol
mechanisms for the achievement of Denmark’s target under the EU Effort Sharing
Decision - also 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 under
the EU ETS have been able to make use of the flexible Kyoto Protocol mechanisms
subject to the conditions in the EU legislation. In the ETS, the use of international
credits 2013-2020 was capped (up to 50 % of the reduction required from EU ETS
sectors by 2020). Quality standards also applied to the use of international credits in
the EU ETS, including a ban on credits from LULUCEF projects and certain industrial
gas projects.

4.3.3 Cross-cutting — Taxes and duties

In Denmark, total taxes and duties made up a total of approx. 48% of GDP in 2021.
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 1s 22%.

Total revenue from all taxes and duties amounted to DKK 1,212 billion in 2021. The
relative distribution is shown in Figure 4.2.
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FIGURE 4.2 RELATIVE DISTRIBUTIONS OF TAXES AND DUTIES 2021 IN BILLION DKK AND PERCENTAGE
Source: Ministry of Taxation, Statistics Denmark
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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. 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 influenced 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,, CHy, 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 CO2, methane (CH4), and nitrous oxide (N20)
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). 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. Besides the energy taxes there is also a tax on CO», NOx, sulphur and
industrial gasses (see Table 4.5).

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE 168



TABLE 4.5 ENERGY TAXES 2010, 2015 AND 2020-2023

Source: Ministry of Taxation

!Only oil used for other purposes than motor fuels
From 1 January 2022 — 30 June.

SFrom 1 July 2022 — 30 September 2022.

“From 1 October 2022 — 31 December 2022.
SFrom 1 January 2023 — 30 June 2023.

®From 1 July 2023 — 31 December 2023

Tax rates on waste are rates on heat production (output) while tax rates on coal, natural gas and oil products are input rates. Rates
correspond under the used convention in energy tax acts of heating efficiency for CHP plants.

A tax on NOx (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 CO2 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. Further initiatives have been adopted with the 2020
Climate Agreement for energy and industry, the 2020 Green reform Agreement. To
implement incitements to change to green energy and to meet the high energy prices
several Agreements reducing the electricity tax was implemented in 2022, including
the 2022 New reform package for Danish economy, the 2022 Compensation for
citizens for higher energy prices Agreement, the 2022 Winter help Agreement. These
initiatives are described later.

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.
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TABLE 4.6 TRENDS IN TAXES 2010, 2015 AND 2020-2023 UNDER THE MINERAL-OIL TAX ACT, STATED IN
DKK/LITRE
Source: Ministry of Taxation

DKK per litre

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
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.

Further, the tax rate for mineral oils used in business are increased with 6 DKK/GJ
which is phased in from 2023 to 2025. The tax rate for mineral oils used in mineral
processes etc. and agriculture etc. are increased with 6 DKK/GJ in 2025. Both taxes
will be indexed yearly and are an implementation of the 2020 Green Tax reform
Agreement.

TABLE 4.7 TRENDS IN TAXES ON DIFFERENT TYPES OF PETROL 2010, 2015 AND 2020-2023, 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.

Further, the tax rate for gas used in businesses are increased with 6 DKK/GJ which is
phased in from 2023 to 2025. The tax rate for gas used in mineral processes etc. and
agriculture etc. are increased with 6 DKK/GJ in 2025. Both taxes will be indexed
yearly and are an implementation of the 2020 Green Tax reform Agreement.

DENMARK’S EIGHTH NATIONAL COMMUNICATION ON CLIMATE CHANGE

170



TABLE 4.8 TAXES ON GAS 2010, 2015 AND 2020-2023, 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 in