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Foreword

I am pleased to present Denmark’s Fourth National Com-
munication under the United Nations Framework Conven-

tion on Climate Change.

This Fourth National Communication contains information
on the action taken by Denmark, Greenland, and the Faroe
Islands on the commitments under the UN Framework

Convention on Climate Change.

The ultimate objective of the UN Framework Convention
on Climate Change is to achieve ”stabilization of green-

house gas concentrations in the atmosphere at a level that
would prevent dangerous anthropogenic interference with

the climate system”.

The Third Assessment Report from the UN Intergovern-
mental Panel on Climate Change (IPCC) shows that there
is now stronger evidence for human influence on the global
climate than previously assumed, and that most of the ob-
served warming at the earth’s surface over the last 50 years
is likely to have been due to human activities. The February
2005 Exeter Stabilisation Conference concluded that there
is strong evidence, that climate change due to anthropogenic
emissions of greenhouse gases is already occurring and that
it will result in changes in frequency, intensity and duration

of extreme weather and climate events.

The exact extent of future climate change is not known.

However, the risk that climate change will affect humans

DeNMARK'S FOURTH NATIONAL COMMUNICATION ON CLIMATE CHANGE



and the environment in both the developed and the less
developed parts of the world is of great concern to the Dan-
ish government. The Danish government will continue its
efforts to reduce greenhouse gas emissions both at national
and at global level. This task involves fulfilling the com-
mitments under the Kyoto Protocol and the agreement on
joint fulfilment of the EU’s target under the Protocol, and

it involves exploring how to further the UN Framework
Convention on Climate Change by developing a post 2012

agreement.

The climate challenge requires further targeted and long-
term action both at international and national level. At the
international level, negotiations on an agreement on further
action after 2012 are a major global challenge. The way
forward is to ensure broader participation, which can lead
to significantly more ambitious greenhouse gas emission
reduction targets. As decided by the European Council in
March 2005, the industrialised countries should continue to
lead the way, with ambitious emission reductions, and by
granting assistance to developing countries through transfers
of technology and capacity-building to promote sustainable
development. There are many technological opportunities
to promote economic development while at the same time
contributing to reductions in emissions of greenhouse gases.
In a Danish context renewable energy is a good example

that could give inspiration to other countries.

Copenhagen, December 2005

ifbitsst
i
Connie Hedégaard

MINISTER FOR THE ENVIRONMENT
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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 suffi-
cient number of countries, including

Denmark, for it to enter into force
on 21 March 1994.

This report is Denmark’s Fourth
National Communication under the
Climate Convention. Since Den-
mark’s ratification of the Climate
Convention covers the entire Realm,
the report also includes information
on Greenland and the Faroe Islands.
The report is organised in accor-
dance with the guidelines for nation-
al communications adopted by the
parties to the Climate Convention.

In addition to efforts described

in this report, Denmark also con-
tributes to the European Union’s
common efforts under the Climate
Convention and the Kyoto Proto-
col. 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 Cli-
mate Change Programme (ECCP).
Further information on the EU’s
climate policy etc. is available in the
EU’s Fourth National Communica-
tion.

The Danish EPA has been in charge
of coordinating the work relating to
Denmark’s Fourth National Com-
munication. Contributions have
been made by the following institu-
tions:

The Danish Forest and Nature Agency,
The National Environmental Research
Institute,

The Geological Survey of Denmark
and Greenland,

The Danish Energy Authority,

The Ministry of Foreign Affairs,

The Ministry of Finance,

The Ministry of Taxation

The Ministry of Transport and Energy,
The Danish Meteorological Institute,
The Danish Coastal Authority,

The Ministry of Food, Agriculture and
Fisheries,

The Danish Institute of Agricultural
Sciences,

Forest and Landscape Denmark, The
Royal Veterinary and Agricultural Uni-
versity

The Greenland Home Rule, including
the Department for Environment and
Nature,

The Faroe Home Rule, including the
Ministry of the Interior,

Statistics Denmark,

Risg National Laboratory,

University of Copenhagen,

University of Aarhus,

The Technical University of Denmark,
The Institute of Local Government
Studies - Denmark,

The Royal Veterinary and Agricultural
University.

DeNMARK'S FOURTH NATIONAL COMMUNICATION ON CLIMATE CHANGE
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1. Executive Summary

1.1 NATIONAL CIRCUMSTANCES REL-
EVANT TO GREENHOUSE GAS EMIS-
SIONS AND REMOVALS

111 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 popula-

tion of 5.4 mill. and a total area of
43,000 km?. More than 66% of the
area is used for agricultural purpos-
es, while 11% is forested and 10%

1s towns, roads and scattered hous-
ing, 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 7.7°C and mean an-
nual precipitation is 712 mm.

Since 1993 economic growth in
Denmark has been considerable,
with GDP (Gross Domestic Prod-
uct) rising at an average of 2.7% per
year. In 2003, GDP amounted to
DKK 1,400 billion, corresponding
to DKK 260,000 per capita.

1.1.2  Energy, transport, and the
domestic sector

Denmark is self-sufficient in energy,

due primarily to the production of

oil and gas in the North Sea, but

renewable energy is also increasingly

contributing to the energy supply.
Denmark’s total own production
of energy almost more than tripled
since 1990.

Despite the economic growth, total
energy consumption has remained
largely unchanged at approximately
800 PJ since 1980. Denmark’s de-
pendence on oil and coal has fallen,
and particularly within electricity
and heat production, Denmark has
succeeded in substituting with other
fuels. Renewable energy accounts
for about 14% of Denmark’s actual
energy consumption.

The actual (non-adjusted) energy
consumption in 2003 was 863 PJ
and was distributed over the fol-
lowing energy sources: oil 343 PJ
(40%), natural gas 195 PJ (23%),
coal 238 PJ (28%), and renewable
energy 117 PJ (14%). The net ex-
port of electricity was significant in
2003, corresponding to 31 PJ (-4%).

The distribution of gross energy
consumption (energy consumption
adjusted for foreign electricity trade)
in 2003 was as follows: industry and
agriculture accounted for 26%, do-
mestic sector for 27%, transport for
25% and commerce and service for
15%. Refining and non-energy pur-
poses accounted for the remaining
7%. More than 2/3 of the electricity
supply comes from large primary
power stations or CHP plants, while
the district heat supply covers al-
most half of the need for heating.
Energy production and supply alone
account for 44% of Denmark’s total
emissions of greenhouse gases.

DeNMARK'S FOURTH NATIONAL COMMUNICATION ON CLIMATE CHANGE
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The domestic sector accounted for
6% of Denmark’s total greenhouse
gas emissions in 2003.

Transport activity, energy con-
sumption and CO, emissions within
the transport sector have devel-
oped largely in step with economic
growth. In 2003, passenger and
goods transport performances were
14% and 44% above the 1990 levels
respectively. In 2003, CO, emis-
sions by the transport sector were
about 22% over the 1990 level and
accounted for 22% of Denmark’s to-
tal CO, emissions and 18% of total
greenhouse gas emissions.

1.1.3  Business sector and waste
Industry’s production value accounts
for about 30% of total production.
The largest sectors of industry are
food and beverages, engineering,
electronics and the chemical indus-
try. The total business sector (in-
dustry, building and construction,
together with public and private
services) accounts for about 13% of
Denmark’s total emissions of green-
house gases. This does not include
emissions connected to the sector’s
consumption of electricity and dis-
trict heating, since these emissions
from power and heat plants are in-
cluded in the emission calculations
for energy. By far the largest part of
these emissions, is CO, from energy
consumption, but the sector is also
a source of emissions of industrial
greenhouse gases.

The waste sector’s methane emis-
sions account for 2% of the total
greenhouse gas emissions in 2003.

Methane emissions from the waste
sector are expected to fall in the
future due to the obligation the mu-
nicipalities have had since 1997 to
send combustible waste for incinera-
tion. In addition, gas from a number
of landfill sites is used in energy
production, which helps to reduce
both CO, and methane emissions.

1.1.4  Agriculture and forestry

Over the last 40 years, the agricul-
tural area in Denmark has fallen
from 72% (30,900 km?) of the total
area in 1960 to 62% (26,578 km?)
in 2003. The number of farms has
fallen by 50%, from 119,155 in
1980 to 48,613 in 2003, while the
average size of farms has increased
by more than 100% in the same
period, from 24 ha to 54 ha. At
approximately 11%, agricultural ex-
ports still account for a considerable
proportion of all Danish export. Ag-
riculture accounted for approximate-
ly 17% of Denmark’s total emissions
of greenhouse gases in 2003.

Approximately 11% of Denmark is
forested, and the Forestry Act pro-
tects a very large part of the exist-
ing forest from other land use. The
ambition is to have about 20-25% of
Denmark’s area forested by the end
of the 21st century.

11,5 Greenland and the Faroe
Islands
Greenland is the world’s largest is-
land, with an area of 2.2 mill. km?,
85% of which is covered by the ice
sheet. From north to south, Green-
land extends over 2,600 km. Green-
land has a population of slightly

DeNMARK'S FOURTH NATIONAL COMMUNICATION ON CLIMATE CHANGE



more than 56,000, and fishing is the
main occupation.

Greenland’s climate is Arctic, and
forests do not grow in Greenland.
The warmest recorded temperature
since 1958 is 25.5°C, while temper-
atures can go down below -70°C on
the inland ice sheet.

The Faroe Islands consist of 18 is-
lands with a total area of 1,399 km?
and have a population of just over
48,000. The climate is characterised
by mild winters and cool summers
and the weather is often moist and
rainy. The mean annual temperature
is 6.5°C.

Fish and fisheries account for 98-
99% of the Faroe Islands’ total ex-
port earnings, apart from exports of
ships, which vary greatly over the
years. Agriculture was the main oc-
cupation until the end of the 19th
century but now only accounts for
0.3% of gross national product at
factor cost. There are about 1,200
head of cattle and about 70,000
sheep on the Faroe Islands.

1.2 GREENHOUSE GAS INVENTORY
INFORMATION

Denmark’s greenhouse gas invento-
ries are prepared in accordance with
the guidelines from the Intergovern-
mental Panel on Climate Change
(IPCC) and are based on the meth-
ods developed under the European
CORINAIR programme.

Table 1.1 shows Denmark’s total
emissions of the greenhouse gases
CO,, CH, and N,O and the in-
dustrial gases HFCs, PFCs and

SF6 from 1990 to 2003, calculated
in CO, equivalents in accordance
with the general rules for invento-
ries under the Climate Convention.
Inventory based on the rules under
the Kyoto Protocol will involve
some changes with respect to base
year and removals in connection
with land use change and forestry
(LUCF). The increase of 7.3% from
2002 to 2003 is due to large exports
of electricity to other Nordic coun-
tries.

1.21  Carbon dioxide, CO,

Almost all CO, emissions come
from combustion of coal, oil and
natural gas for energy production,
although road transport also con-
tributes a considerable proportion -
about 22%. The relatively large fluc-
tuations in the emissions from year
to year are due to trade in electricity
with other countries - primarily the
Nordic countries.

In 2003, total actual CO, emissions
inventoried under the Climate Con-
vention, excluding land-use change
and forestry (LUCF), were 12%
higher than in 1990. If LUCEF is
included, net emissions were 10%
higher. Corrected for exchange of
electricity with other countries and
annual temperature variations, CO,
emissions dropped 13% with and
15% without LUCF during the same
period.

DeNMARK'S FOURTH NATIONAL COMMUNICATION ON CLIMATE CHANGE
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TABLE 1.1 DENMARK’S TOTAL EMISSIONS OF GREENHOUSE GASES, 1990 — 2003

Source: The National Environmental Research Institute (NERI)

GREEN- 1990 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 2000 | 2001 2002 | 2003
HOUSE GAS
EMISSIONS CO2 equivalent (Gg)
Net CO2
emissions/re- 53045 | 63446 57503 59594 63333 60375 73613 | 64081 59590 56653 54858 53457 52812 58124
movals
CO2 emis-
sions (without
LUCF) 52887 63559 57755 | 60060 | 63663 | 60609 74035 | 64524 | 60409 57523 53076 54615 54288 59329
CH4 5684 5785 5819 5994 6008 6108 6226 6099 6042 5953 5941 6029 5954 5873
N20

10713 10584 10125 9924 9778 9657 9379 9248 9149 8843 8615 8380 8035 8060
HFCs o o 3 94 135 218 329 324 4 503 605 647 672 695
PFCs o o o o o 1 2 4 9 12 18 22 22 19
SIF, 44 64 89 101 122 107 61 73 59 65 59 30 25 31
Total (with net
CO2 emis- 6048
sions/remov- 947 79879 73539 75707 79376 | 76466 89610 79830 75260 72030 70095 68566 67521 72804
als)
Total (without
COz2 from 69328 79992 73791 76173 79706 | 76700 90033 80273 76079 | 72900 68314 69724 | 68996 | 74008
LUCF)
GREEN- 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
HOUSE GAS
SOURCE .
AND SINK CO2 equivalent (Gg)
CATEGORIES
1. Energy 52390 63065 57130 59545 63309 60415 73998 64267 60148 57345 52802 54458 54121 59318
2. Industrial .
BeEEsSES 55 2258 2292 2359 2433 2604 2673 2862 2905 3070 3259 3191 3095 3129
3. Solvent
and Other 317 305 292 280 268 242 265 262 195 192 212 130 151 206
Product Use
4. Agriculture 12845 12720 12429 12307 12052 11845 11526 11357 11368 10806 10565 10470 10138 9898
5. Land-Use
Change and wa
Forestry 5 -113 -252 -466 -330 -234 -422 -443 -819 -870 1782 -1158 -1476 -1204
(LUCF)
6. Waste 1622 1645 1648 1683 1645 1593 1570 1525 1463 1487 1475 1475 1492 1457
7. Other o o o o o o o o o o o o
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The reduction since 1990 is due, in
particular, to a significant change in
the use of fuels in energy produc-
tion from coal to natural gas and
renewable energy, more widespread
use of CHP and improved energy
efficiency.

1.2.2 Methane, CH,

The biggest source of man-made
methane emissions is agriculture,
followed by landfill sites and energy
production. The emissions from
agriculture are due to enteric fer-
mentation in farm animals and the
handling of manure.

Emissions of methane from landfills
are decreasing, because the produc-
tion of methane has fallen year by
year since the abrupt fall in landfill-
ing in 1997.

The emissions from energy produc-
tion have been rising with increasing
use of gas engines. It is expected
that these emissions will decrease,
when new legislation come into
force in 2006.

1.2.3  Nitrous oxide, N.O
Agriculture is by far the main source
of emissions of nitrous oxide be-
cause this forms in soil through
bacterial conversion of nitrogen in
fertiliser and manure. Bacterial con-
version of nitrogen also occurs in
drain water and coastal water. It will
be seen that there has been a 30%
fall in nitrous oxide emissions from
agriculture since 1990. That is due
to less and better use of fertiliser.

A small proportion of the nitrous
oxide emissions comes from the ex-

haust of cars fitted with a catalytic
converter.

In 2003, total nitrous oxide emis-
sions were 25% below the 1990
level.

1.2.4 The industrial gases HFCs,
PFCs and SF,
The contribution of industrial
greenhouse gases (HFCs, PFCs and
SF,) to Denmark’s total emissions
of greenhouse gases is relatively
modest, but in percentage terms, the
emissions of these gases showed the
biggest rise during the 1990s. The
HFCs, which are primarily used in
the refrigeration industry, are the
biggest contributor to emissions of
industrial greenhouse gases. In 2003
industrial gases accounted for a little
over 1% of total emissions of green-
house gases, corresponding to ap-
proximately 750,000 tonnes of CO,
equivalents. In 2001 and 2002 new
regulatory instruments, including
both taxes and bans, were adopted.
This has meant that the increase
rate in emissions of industrial gases
has fallen, so that significant in-
creases from year to year have been
replaced by small increases.

1.2.5 Denmark’s, Greenland’s
and the Faroe Islands’ total
emissions and removals of
greenhouse gases

The total inventories for Denmark,

Greenland and the Faroe Islands are

reproduced in Table 1.2. As will be

seen, the Climate Convention’s goal
of reduction of the emissions to the

1990 level in 2000 was achieved,

since emissions in 2000 were 1.4%

DeNMARK'S FOURTH NATIONAL COMMUNICATION ON CLIMATE CHANGE
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below the 1990 level. If emissions

and removals from land use change
and forestry are included, 2000 did,

however, show an increase of just
under 1% due to windfalls in Danish

forests in December 1999.

For the time being, the inventories

from Greenland contain only inven-

tories of the CO2 emissions from

combustion of fossil fuels. However,

this is regarded as by far the main
source of greenhouse gases.

TABLE 1.2 DENMARK’S, GREENLAND’S AND THE FAROE ISLANDS’ TOTAL EMISSIONS AND REMOVALS OF GREENHOUSE GASES, 1990 — 2003

Source: The National Environmental Research Institute (NERI)

GREEN- 1990 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 2003
HOUSE GAS

EMISSIONS CO2 equivalent (Gg)

Net CO2
emissions/re- 54378 | 64737 58747 | 60130 64371 61439 74755 65215 | 60756 57883 56216 54865 | 54180 | 59549
movals
CO2 emis-
sions (without

LUCF) 54220 | 64850 | 58999 | 60596 | 64701 61673 75177 65658 61575 58753 54434 | 56023 55656 | 60754
CH4 5702 5804 5837 6012 6027 6127 6245 6119 6061 5973 5961 6049 5975 5894
N O

2 10736 10609 10149 9947 9803 9683 9404 9275 9175 8870 8645 8411 8066 8091
HFCs o o 3 94 135 218 329 324 411 503 605 647 672 695
PFCs o o o o o 1 2 4 9 12 18 22 22 19
SFé 44 64 89 101 122 107 61 73 59 65 59 30 25 31
Total (with net
CO2 emis- 0860
sions/remov- 7 81213 74826 76284 80457 77574 90796 81010 7647 73306 71504 70026 68940 74280
als)
Total (without
CO2 from 70702 81326 75078 76750 80788 77808 91219 81453 77290 74176 69722 7184 70416 75485
LUCF)
GREEN- 1990 1991 1992 1993 1994 1995 1996 | 1997 | 1998 | 1999 2000 | 2001 | 2002 2003
HOUSE GAS
SOURCE .
AND SINK CO2 equivalent (Gg)
CATEGORIES
1. Energy 52390 63065 57130 59545 63309 60415 73998 64267 60148 57345 52802 54458 54121 59318
2. Industrial .

BeEEssES 55 2258 2292 2359 2433 2604 2673 2862 2905 3070 3259 3191 3095 3129
3. Solvent
and Other 317 305 292 280 268 242 265 262 195 192 212 130 151 206
Product Use
4. Agriculture 12845 12720 12429 12307 12052 11845 11526 11357 11368 10806 10565 10470 10138 9898
5. Land-Use
Change and -

Forestry 5 -113 -252 -466 -330 -234 -422 -443 -819 -870 1782 -1158 -1476 -1204
(LUCF)
6. Waste 1622 1645 1648 1683 1645 1593 1570 1525 1463 1487 1475 1475 1492 1457
7. Other 1374 1334 1287 577 1082 1108 1186 1180 1211 1276 1408 1460 1420 1477
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The inventories for the Faroe Is-
lands contain not only the CO,
emissions from fossil fuel but also
the methane and nitrous oxide emis-
sions.

1.2.6  Further information under the
Kyoto Protocol
The National Environmental Re-
search Institute of Denmark (NERI)
is the contact point for the national
system for greenhouse gas inven-
tories, and this is being adapted to
comply with Article 5, paragraph 1
of the Kyoto Protocol and the regu-
lations issued in this connection.

This work includes formal agree-
ment on data supplies and manuals
for quality assurance and quality
control of the inventories.

The emission inventories will, fur-
ther to recent years’ improvements
with the inclusion of minor emis-
sions from wastewater treatment
and certain industrial processes, be
extended to include other emissions
from industrial processes, and the
documentation for national emission
factors will be improved.

As regards the future emission
inventories under the Kyoto Pro-
tocol, note that Denmark chose
1995 as the base year for industrial
greenhouse gases. Moreover, in the
preliminary inventories under the
Protocol only the removals in forests
occurring as a consequence of affor-
estation since 1990 are included so
far, cf. Article 3, paragraph 3 of the
Protocol.

1.3 POLICIES AND MEASURES

Since the end of the 1980s and
during the 1990s a considerable
number of measures have been im-
plemented that have reduced the
emissions of greenhouse gases.

In February 2003 the government
published Denmark’s new Climate
Strategy. Cost effectiveness is a vital
planning consideration in order to
achieve cost-effective solutions in
environment efforts. The basis of
the strategy is that Denmark must
fulfil its international climate obliga-
tions under the Kyoto Protocol and
according to the subsequent burden-
sharing agreement in the EU.

The Kyoto Protocol offers the possi-
bility of planning climate action that
is flexible as regards the use of both
domestic and international meas-
ures and that, globally, gives more
cost-effective solutions in environ-
ment efforts. The Climate Strategy
combines cost-effective domestic
measures with use of the Kyoto Pro-
tocol’s flexible mechanisms.

Follow-up on the Climate Strategy in
general

In order to ensure cost-effectiveness
in climate policy, as part of the fol-
low-up on the Climate Strategy, the
government decided to appoint a
standing climate committee to fol-
low up regularly on the deficit and
ensure cost-effective implementation
of the climate policy. In 2006 the
climate committee is to co-ordinate
the preparation of a progress report
on the fulfilment of Denmark’s re-
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duction commitment and up-date
calculations concerning measures
with regard to costs and potentials,
aimed at a possible revision of Den-
mark’s Climate Strategy. An element
in this report will be the results of
the Policies and Measures Project,
which e.g. continues to investi-

gate the potential of new domestic
measures where previous calcula-
tions have indicated relatively low
reduction costs. It also investigates
more closely whether new informa-
tion exists that could contribute to
reducing previously calculated costs
further, and whether additional cost-
effective national measures could be
found.

However, it is likely that still only
relatively few domestic actions with
a significant potential, would be
cost-effective compared to the use
of the flexible mechanisms. This
must be seen in the light of the fact
that Denmark has already made a
massive national effort up through
the 1990s as documented in the
report “Denmark’s CO, emissions
- the effort in the period 1990-2001
and the associated costs “ from
March 2005.

Measures and effects across sectors

For many of the energy producers
and a large part of the energy-in-
tensive industry, the Danish im-
plementation of the EU Directive
establishing a scheme for green-
house gas emission allowance trad-
ing within the Community will form
the framework for Danish efforts.
The companies that are covered by
the scheme, and whose activity thus

becomes 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 allow-
ances 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 on-
going adjustment of their action so
that it is always as effective as pos-
sible.

Besides quotas and the use of flex-
ible mechanisms, the Climate Strat-
egy includes a number of national
measures, including existing meas-
ures that are being continued and
new, potential measures that will be
considered on the way.

Since the reduction costs in the
different sectors are continuously
changing, in part due to technology
development and changed economic
framework conditions, the strategy
includes regular evaluation of the
action so that the most cost-effective
policies and measures are identified.

In a comparison with the national
mechanisms it is important to be
aware that these must typically be
seen in a sector-political context, in
which climate is only one among
many considerations in the policy
being planned. For example, a fun-
damental consideration in the energy
sector is security of supply, which is
improved by lower energy consump-
tion and a multiple energy supply.

DeNMARK'S FOURTH NATIONAL COMMUNICATION ON CLIMATE CHANGE



The levels of taxes and duties are
also having an effect on several
greenhouse gas emitting activities
across sectors. Denmark has spe-
cial taxes on motor vehicles, energy
products, alcohol, tobacco, and a
number of other products. During
the 1990s a number of new environ-
mental taxes were introduced. These
taxes were imposed 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, PVC, SF,,
SO,, and sewage). Taxes are im-
posed on mineral oil, tobacco, and
alcohol in accordance with EU leg-
islation. The CO, taxes are among
the subjects to be dealt with by a
committee set up by the Minister
for Taxation. The objective of the
committee is to analyse the CO, tax-
es in relation to the CO, allowance
scheme, which entered into force on
1 January 2005, as well as to inves-
tigate whether the energy taxation
system can be designed more appro-
priately. The committee is expected
to end its work in spring 2007.

The energy sector

Energy production and energy-con-
suming activities in the different sec-
tors are the main contributors to the
total emissions of CO, due to use of
large quantities of coal, oil and natu-
ral gas. This is due to use of large
quantities of coal, oil and natural
gas. The energy sector is therefore
pivotal in the efforts to reduce the
emissions of CO,.

The goal of the energy policy today
is to create well-functioning energy
markets within frameworks that se-
cure cost-effective solutions, security
of supply, environmental concerns
and efficient use of energy.

The goal of the 1970s energy policy
was to prevent supply crises using

a multiple energy supply, which
reduced dependency on oil. In

the 1980s, the main focus was to
protect against large and external
increases in energy prices through
increased focus on self-sufficiency,
co-production and macroeconomic
considerations. In the 1990s the goal
was the development of a sustain-
able energy sector.

Energy-policy key considerations
have thus been both multi-faceted
and changing as the goals were met
and new challenges appeared. Over
a number of years, many initiatives
have been taken that have yielded
positive results for society. At the
same time, CO, emissions have been
reduced in a number of sectors.

First, this success is due to signifi-
cant efforts in the transformation
sector. Particularly in the production
of electricity and heat there has been
a substantial increase in co-produc-
tion and substitution with other
fuels. Thus, natural gas, waste and
biomass are increasingly being used
in small-scale and industrial CHP
plants, natural gas and renewable
energy is increasingly being used

in large scale electricity production,
and natural gas is increasingly being
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used for individual heating of build-
ings.

This development is emphasised by
the fact that gross energy consump-
tion (actual energy consumption
adjusted for foreign electricity trade)
only went up from 816 PJ in 1980
to 829 PJ in 2003, whereas GDP
grew by 50% in the period. If we
only look at CO, emissions adjusted
for climate and foreign electricity
trade, the conversion sector’s CO,
emissions fell by about % in the pe-
riod.

Moreover, there have been active ef-
forts to make energy use in all end
uses more efficient. Denmark has
thus been a pioneer country as re-
gards broad political agreements on
energy savings efforts that have de-
veloped new policies and measures
to limit energy consumption.

This is underlined by the trend in
the final energy consumption, i.e.
the energy consumption by the end
user in the different sectors. The
total final energy consumption in
the domestic sector, agriculture

and industry, commerce and serv-
ice and the public sector today is
about 3.5% lower than in 1980. At
the same time, GDP grew by about
50%, and this means that energy
consumption per GDP unit (inten-
sity) fell by 34%, corresponding to
an average 1.9% per year. This very
positive development is summarised
in Figure 1.1.

The development in final energy
consumption analysed by sectors is
shown in Figure 1.2.

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 CO, emissions, mainly
biomass. This includes lower CO,
emissions, e.g. natural gas and bio-
mass. 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 meas-
ures, including the tax system and
through production grants.

From 2005 energy producers and
parts of the energy-intensive indus-
try are covered by the EU’s CO,
allowance scheme. The allowance
scheme will be the most important
measure in Denmark’s fulfilment

of its climate obligations under the
Kyoto Protocol. The allowance
scheme permits significant improve-
ments to the cost-effectiveness of
Denmark’s climate policies and
measures and forms a main element
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of the Danish Government Climate
Strategy.

The EU’s CO, allowance scheme
replaces the national CO, allowance
regulation for electricity producers
which was in force from 15 June
2000 to 31 December 2004.

The transport sector

Efforts to turn the upward trend in
emissions of greenhouse gases in the
transport sector have so far failed, in
part because it is extremely difficult
to reduce the CO, emissions in this
sector in Denmark without interna-
tional initiatives.

The transport sector’s possibility,
with national measures, of contribut-
ing to reduction of Denmark’s CO,
emissions shows that the cost-ef-
fectiveness of the measures depends
entirely on the side effects. Taxes
have also been used for a number
of years as measures to reduce the
CO, emissions from the energy sec-
tor - partly with a view to a general
reduction and partly to promote the
use of fuels with lower CO, emis-
sions, mainly biomass.

In accordance with the govern-
ment’s platform from February
2005 a committee has been ap-
pointed to investigate the options for
reorganising the total motor vehicle
tax system over several years in a
way that promotes the environment
and retains existing revenue levels.
The government will also strengthen
the development of green technolo-
gy, for example in the bio-fuel area.

FIGURE 1.1 TREND IN FINAL ENERGY CONSUMPTION, GDP AND ENERGY INTENSITY
Source: Danish Energy Authority
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FIGURE 1.2 FINAL ENERGY CONSUMPTION ANALYSED BY SECTORS
Source: Danish Energy Authority

500
450
400
350
300

Pl 250
200
150

100

50

o

1980 1983 1986 1989 1992 1995 1998 2001

[0 Public Service [ Private commerce and Service
B Manufacturing Industry [l Domestic Sector

An overview of the total potential in
the transport area will be available
in 2006 as part of The Policies and
Measures Project.

The business sector
In addition to the key instrument
- allowance regulation - the ongoing
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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. As an extension of the politi-
cal agreement of 10 June 2005 to
significantly strengthen energy-sav-
ing efforts, new initiatives will be
commenced during 2005 and 2006.

Work to improve energy efficiency
in the public sector has been go-
ing on for more than 10 years, and
considerable savings have been
achieved. However, there are still
economically viable possibilities

for savings. As an extension of the
Report on Energy Savings of May
2003 and the Danish government’s
draft action plan from December
2004 for a renewed energy-saving
effort, a new circular on energy-ef-
ficiency in state institutions was
sent out in the spring of 2005. This
circular requires that in the future
institutions must implement savings
initiatives with a reasonable repay-
ment period and place priority on
energy efficiency when purchasing
appliances and equipment. In ac-
cordance with the political agree-
ment on energy-saving efforts,
discussions will be initiated with
municipal and regional authorities
on meeting the requirements that
also apply to state institutions for
energy-efficient procurement and
achievement of energy savings based
on a five-year payback time.

The regulation of emissions of the
industrial greenhouse gases (HFCs,
PFCs and SF,) is 2-phased, consist-
ing partly in a tax and partly in a
statutory order on discontinuation
of the use of the gases in new instal-
lations. The tax is imposed on the
substances on importation because
none of them is produced in Den-
mark.

In July 2002 a statutory order on
regulation of the industrial green-
house gases entered into force. It
includes a general ban on use of

the industrial greenhouse gases in a
wide range of new installations/prod-
ucts 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 burn-
ing straw on fields, Action Plans

for the Aquatic Environment I and
IT and the Action Plan for Sustain-
able Agriculture, Action Plan for the
Aquatic Environment III and the
CAP reform, the Ammonia Action
Plan and an amended Statutory Or-
der on Manure, action plan for joint
biogas installations) and support for
planting of windbreaks.

The Action Plans for the Aquatic
Environment and the Action Plan
for Sustainable Agriculture have, in
particular, reduced the emissions
of nitrous oxide, and most of the
changes in emissions of nitrous ox-
ide from the agriculture sector that
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have taken place since 1990 can be
attributed to these action plans.

2001 brought the adoption of an
Ammonia Action Plan which, to-
gether with Action Plans for the
Aquatic Environment I (1987), II
(1998) and III (2004), will reduce
ammonia evaporation.

The purpose of banning burning of
straw has been to reduce air pollu-
tion from this activity. The ban has
resulted in greater return of carbon
to the soil and increased use of
straw as a fuel.

Conversion of manure from biogas
and other organic waste in biogas
plants provides the opportunity to
reduce methane emissions from ma-
nure management at the same time
as producing energy.

Planting of windbreaks contributes
to reducing wind erosion and also
leads to greater biodiversity in the
landscape. Moreover, removal of
CO, takes place in the woody bio-
mass of the windbreaks.

The national forest programme in-
cludes evaluation of the possibilities
offered by the Kyoto Protocol for
economically viable CO, sequestra-
tion in forests. The political goal
with the most direct influence on
increased carbon sequestration is
the declaration of intent from 1989
to double the forested area in Den-
mark within 100 years. Various
measures have been taken towards
achieving this goal. For instance, a
government grant scheme has been

DeNMARK'S FOURTH NATIONAL COMMUNICATION ON CLIMATE CHANGE

establish that supports private affor-
estation on agricultural land and the
state itself establishes new forests. In
addition, some private individuals
choose to establish forests on agri-
cultural land without a government
grant.

The domestic 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 sav-
ings, savings in energy consumption
for space heating and fuel conver-
sion (from electric heat and oil to
district heat, natural gas and renew-
able energy).

As a follow-up to the Report on
Energy Savings of May 2003, a
number of new initiatives have been
commenced, including promoting
particularly energy-efficient refrig-
erators and freezers, phasing-out
traditional double glazing (voluntary
agreement), initiatives in relation

to boilers and circulation pumps,
reducing energy consumption for
standby and strengthening of re-
search and development activities.

Following the political agreement
of 10 June 2005 to considerably
strengthen energy-saving efforts,
new initiatives will be launched dur-
ing 2005 and 2006.

Political agreement on energy savings
As a follow-up to the agreements of
29 March 2004, the Danish govern-
ment presented a draft action plan
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for a renewed energy-saving effort
on 29 December 2004.

On 10 June 2005 the government
made a broad political agreement to
significantly strengthen energy-sav-
ing efforts. The agreement is ambi-
tious, and sets the framework for
efficient and increased energy-sav-
ing efforts in the coming years. The
parties to the agreement agree that
overall energy consumption (exclud-
ing transport) are to be reduced.
Strengthened efforts will be made to
attain specific and verifiable energy
savings corresponding to 7.5 PJ per
year on average in the period 2006-
2013. Important parts of the energy
savings will be achieved by better
energy-saving performance by grid
and distribution companies within
electricity, natural gas, district heat-
ing and oil.

The government’s objective is to
promote energy saving initiatives

to allow Denmark to remain at the
forefront with regard to energy ef-
ficiency. The initiatives will be based
on economically justifiable invest-
ments, environmental consideration
and advancement of Danish energy
and building technology. Measures
aimed at reducing energy consump-
tion include more stringent energy
provisions in building regulations,
new improved energy labelling, bet-
ter inspection of boilers and venti-
lation systems, special initiative in
the public sector, and reorganisa-
tion of the energy savings initiatives
of energy companies. Overall, the
government’s action plan and the
political agreement entail a signifi-

cant strengthening of overall energy-
saving efforts.

Energy strategy 2025

In June 2005 the government pre-
sented a new long-term energy strat-
egy — Energy Strategy 2025. The
strategy is an overall and coherent
presentation of the government’s
long-term energy policy. At the core
of the strategy is a clear market-
based energy-political objective, in
which public authorities provide the
framework for the market actors.
Thus, the Energy Strategy is based
on:

- liberalised energy markets with
common EU framework

- market-based cost-effective in-
struments, and

public authorities providing the
overall grid infrastructure and
economic instruments, including
the CO, allowance scheme.

In line with this, the strategy does
not propose quantitative objectives
for the extension of renewable ener-
gy, however it sets the stage for and
envisages a market-based increase
in the use of renewable energy. It
also underlines the importance of
strengthened research and develop-
ment of new energy technologies.
Finally, it focuses on the transport
sector. A committee will be set up to
discuss the overall perspectives for
alternative propellants in the trans-
port sector, including biofuels.
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The Energy Strategy also assesses
the need for extending the overall
electricity transmission network.
The government recommends that
a power line be established below
the Great Belt, and that Energinet.
dk, cooperating with Statnett, make
a detailed study of the financial as-
pects of strengthening the Skagerak
power cable.

The waste sector

The waste sector’s contribution to
reduction of greenhouse gas emis-
sions consists mainly in: reducing
landfilling of organic waste, utilising
gas from discontinued/existing land-
fill 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 incin-
eration (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 recy-
cled or used as fuel in Denmark’s
incineration plants. Future action will
consist mainly in a continued ban on
landfilling of combustible waste and
implementation of Waste Strategy
2005-2008.

Greenland

Greenland will work to promote use
of renewable and environmentally
friendly energy (water, wind power,
solar energy, hydrogen) which in the
long term will reduce CO, emissions
and make Greenland less depend-
ent on fossil fuels. The goal is to

achieve the greatest financial and
energy savings, to reduce the vul-
nerability of energy supply through
utilisation of renewable energy and
make the production and supply
system more efficient.

Until the publication of the Green-
land Energy Plan 2010 in 1995, the
requirement for security of supply
and the energy policy guidelines
from 1986 meant that the main fo-
cus of was to be hydropower as one
of the all-important energy policy
objectives in Greenland.

With Energy Plan 2010, for the first
time the Home Rule presented a
complete review of the energy sector
and an action plan for its develop-
ment and set up a more differenti-
ated main energy policy objective

of “establishing an energy supply
that does not compromise security
of supply and that ensures the least
possible economic and environmen-
tal burden for society and the other
energy players”.

Both before and since 1995, policies
and measures have been adopted
and implemented in the energy sec-
tor that have reduction of green-
house gas emissions as one, al-
though not in most cases the main,
objective. Some of the most impor-
tant measures are:

- Act on Energy Supply, 1997
- Decisions on 3 hydropower plants,

in operation from 1993, 2005 and
2008
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- Decisions on 6 waste incineration
plants with some of the surplus
heat used for district heating

- Sector Programme for Renovation
with an Environment and Energy
Improving Effect in Greenland
2000-2003

Faroe Islands

The Climate Convention was rati-
fied by the Realm, and therefore it
also applies for the Faroe Islands.
The Faroese have not yet formu-
lated an actual Climate Strategy or
energy policy.

However, after the last general elec-
tion on 20 January 2004 the home
rule government agreed to a state-
ment of intent on the energy area,
which included the following:

Overall energy policy is a national
political responsibility.

- The oil administration and the mu-
nicipalities are to prepare an elec-
tricity supply act.

- Energy development should con-
sider nature and the environment.

- Renewable energy sources should
comprise as large a proportion of
total energy production as possible.

- Cooperation with respective authori-
ties on R&D regarding renewable
energy is to be promoted.

- Use of energy-saving products is to
be promoted.

It is also intended to set up a work-
ing group to prepare a proposal for
an energy policy action plan by June
2006.

1.4 PROJECTIONS AND THE TOTAL EFFECT
OF POLICIES AND MEASURES

An up-dated projection of Den-
mark’s emissions and removals of
greenhouse gases in 2004-2030 was
prepared in May 2005. This up-
dated baseline projection (‘with (ex-
isting) measures’ projection) is based
on, e.g. an updated energy projec-
tion, which now includes expected
effects of the implemented EU al-
lowance directive. Note that this
only concerns the expected effects of
the common EU allowance regula-
tion on national emissions. Concern-
ing agriculture, the expected effects
of the Action Plan for the Aquatic
Environment III have now been in-
cluded in the baseline projection.

The result of this projection of
emissions is shown in Table 1.3 to-
gether with the expected effects of
allocations of funds to JI and CDM
projects in 2003-2008.

As shown in Table 1.3, the Danish
deficit is estimated at 13 mill. tonnes
of CO, equivalents annually, based
on Denmark’s legal commitment
according to the EU Burden Shar-
ing Agreement. This commitment is
based on the fact that no correction
has been made for the particularly
large imports of electricity in 1990.
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If this compensation is made as as-
sumed by Denmark, the deficit is
reduced to approx. 8 mill. tonnes of
CO, equivalents annually in 2008-
2012, as shown in Table 1.3.

Compared to the deficit of 20-25
mill. tonnes of CO, equivalents an-
nually in 2008-2012, inventoried

on the basis of the projection which
was presented together with the
government’s proposal for a Climate
Strategy for Denmark in February
2003 to show the expected develop-
ment without implementation of ad-
ditional measures, there is a reduc-
tion of approx. 12 mill. tonnes of
CO, equivalents annually in 2008-
2012.

With the choice of method, the defi-
cit expresses the need to purchase
allowances from abroad or to im-
plement new measures outside the
sectors subject to allowances. So, as
a result of the introduction of the
CO, allowance scheme, the deficit is
in principle not directly comparable
to the deficit in the Government’s
Climate Strategy, since the cost ef-
fects of the allowances are included,
whereas ultimately the allocation of
allowances decides the climatic ef-
fects of the scheme. Note that the
projection, and therefore also the
deficit, 1s based on model calcula-
tions, which are subject to uncer-
tainty. This applies, not least, to
expected developments in energy
prices, prices of CO, allowances,
and the developments in the Nordic
electricity market, which have a di-
rect influence on the size of exports
of electricity. The implementation

of the EU allowance scheme has,
however, created a basis for greater
certainty regarding the fulfilment of
Denmark’s climate commitments
under the Kyoto Protocol and the
EU Burden Sharing Agreement.

1.5 VULNERABILITY ASSESSMENT, CLI-
MATE CHANGE IMPACTS AND ADAP-
TATION MEASURES

1.5.1  Climate development - effects
and possibility for adaptation
for Denmark

Analyses with global and regional

climate models show the follow-

ing general trend for the climate in

Denmark in the period 2071-2100

in relation to 1961-1990:

e A rise in the annual mean tem-
perature of about 3-5°C, de-
pending on the chosen scenario
for emission of greenhouse
gases. Greatest warming at
night, and no major difference
between the increase in summer
and winter. Warming leads to
fewer days with frost and snow
and less days with snow cover.

e A 10-40% increase in winter
precipitation and a reduction in
the oder of 10-25% in summer
precipitation. A clear tendency
towards more episodes with
heavy precipitation, particularly
in autumn, and lengthy dry pe-
riods, especially in the summer.

e A tendency towards more fre-
quent westerly winds and at the
same time a shift of the storm
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TABLE 1.3 THE RESULTS OF DENMARK’S LATEST "WITH EXISTING MEASURES ONLY" PROJECTION OF GREENHOUSE GAS EMISSIONS AND THE DEFICIT
COMPARED TO THE EU BURDEN SHARING OF THE EU REDUCTION TARGET UNDER THE KYOoTO PROTOCOL

Source:

2004-2030: Projection of greenhouse gas emissions, Memorandum to the Danish EPA, NERI, May 2005

1990-2003: The National Inventory Report (NIR), the National Environmental Research Institute (NERI), April 2005.

Million tonnes of CO2 Base year

equivalents 1990/95' 2003 “2010"2 “2015" 2020 2025 2030
CO# 52.9 590.2 59.0 58.8 55.2 54.2 54.9
Methane (CH4) 5.7 5.9 5.6 5.3 5.2 5.2 5.2
Nitrous oxide (N O) 10.7 8.1 6.9 6.8 6.6 6.5 6.5
Industrial gases, HFCs, PFCs 0.3 0.7 0.8 0.5 0.2 0.2 0.2
and SF,

Total emissions 69.6 73-9 72.3 71.4 67.2 66.1 66.8
Of which exports of electricity: -6.3 6.9 4.4 2.3 1.4 0.9 2.7
(- means import)

Kyoto target (-21%) 55.0

Reductions in other countries 4.5

from funds allocated to ]I and

CDM projects

Deficit incl. J| and CDM 7.8/12.8

' Base year for CO,, methane, and nitrous oxide is 1990. In accordance with the Kyoto Protocol, 1995 is chosen as the base year for industrial gases.

2 “2010” stands for mean emissions in 2008-2012

3 “2015” stands for mean emissions in 2013-2017

+ Here net emission of CO, inventoried under the Kyoto Protocol, because removal of CO, in forests planted since 1990 is included cf. Protocol article 3.3.

5 The deficit has been calculated both on the basis of the assumption of taking imports of electricity in 1990 into account, cf. the political statement of the Council and the Commission and on
the basis of Denmark’s legal commitment under the EU Burden Sharing Agreement.
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tracks over the North Atlantic
slightly eastward, leading to a
small increase in storm activity
over Denmark and the adjacent
waters. On this basis, calcula-
tions with storm surge models
show that the highest sea level
in the more extreme cases could
rise by 5-10% relative to to-
day (about 0.3 m on the west
coast). In addition to this there
is the global rise in sea level
which the IPCC estimate at be-
tween 0.1-0.9 m over the level
today.

Uncertainties relating to the assess-
ment of future climate change, es-
pecially in projecting precipitation
and extreme weather phenomena
such as storms and floods, are sig-
nificant. The DMI models and most

other models show climate sensiti-
vity at about 3°C for a doubling in
the CO, content in the atmosphere.
However, new model studies pub-
lished in 2005 in the journal Nature
show that climate sensitivity could
be considerably greater than hitherto
assumed.

The impacts of possible climate
changes in Denmark have been eval-
uated several times since 1988, and
most recently in the Danish EPA
report of 2004: Adapting to the cli-
mate of the future. The general con-
clusion is that the direct impacts in
moderate climate scenarios would be
modest and could be countered by
suitable, ongoing adaptation. In Oc-
tober 2005 the Danish government
initiated preparations to meet the
primary impacts of climate change.
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The purpose is on the basis of three
possible future climate scenarios to
establish a catalogue of consequenc-
es and measures.

Systematic evaluations have not
been made of secondary impacts
for Denmark, for example in the
form of changing tourist patterns,
environmental refugees, agricultural
prices/subsidies, or changed possi-
bilities for wind turbine exports. For
a small, export-oriented and open
economy such as Denmark, such
secondary impacts could easily be
more important than the primary
impacts.

In the water area, two studies in
2003 and 2004 have indicated the
need for extraordinary action. In its
report, the Academy of Technical
Sciences pointed in particular to the
need to plan renovation of drain-
age systems so that they will also be
able to function in a future wetter
climate.

For Danish agriculture, the overall
effects are estimated to be advanta-
geous. Changes in cultivation prac-
tice can be implemented at short
notice, and production is expected
to grow with rising temperature and
CO, concentration.

Denmark is placed centrally in a
vegetation belt of temperate de-
ciduous forest, and, with moderate
future climate change, a majority

of existing tree species that thrive
well today are expected to persist in
Denmark. Norway spruce, however,
may be the exception.

About 1,800 km of the 7,400 km
coastline are protected with dikes or
other permanent installations. In-
creasing use is being made of beach
nourishment.

1.5.2  Climate changes in Greenland
and on the Faroe Islands
Analyses with global climate models
show the following general trend in
the climate in Greenland in the peri-
od 2071-2100 compared with 1961-
1990 for a middle-high scenario:

e A rise in the mean annual tem-
perature in South Greenland
of about 2°C, slightly more in
winter than in summer, and in
North Greenland, a rise in tem-
perature of 6-10°C in winter,
but only small rises in summer.

e A general increase of 10-50%
in precipitation. The winter in-
crease could however be signifi-
cantly bigger in North Green-
land - locally up to more than
200%.

Analyses with global climate models
show the following general trend for
the climate on the Faroe Islands in
the period 2071-2100 in relation to
the period 1961-1990:

e A rise of around 3°C in annual
mean temperature. There is
only a slight difference in tem-
perature rise in summer and
winter.

e A rise in winter precipitation of
about 30%, but only slight or
no increase in the summer.
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1.6 FINANCIAL RESOURCES AND
TRANSFER OF TECHNOLOGY

In 2004 Danish development as-
sistance constituted about DKK 12
billion, corresponding to 0.84% of
GNI. With the strategy for Den-
mark’s assistance to developing
countries, A World of Difference,
the Danish government has laid
down priorities for Danish develop-
ment assistance for the period 2004-
2008.

With this strategy, the government
emphasises that focus will still be on
long-term development work with a
view to combating poverty and that
the main priorities will be initiatives
within social sectors, i.e. education,
health, water and sanitation. At the
same time, the Danish government’s
prioritisation of the global environ-
ment issues and the question of free
trade and market-based economic
growth is maintained and strength-
ened. Moreover, attempts have been
made to establish better interplay be-
tween environmental assistance and
Denmark’s general effort to protect
the global environment, including
through climate initiatives under the
Kyoto Protocol. International climate
cooperation as well as adaptation to
climate change of developing coun-
tries have high priority in Denmark’s
international development coopera-
tion.

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), including observations under
the World Meteorological Organisa-
tion (WMO)’s programmes and sub-
programmes. Climate observations,
together with climate research, have
been one of DMI’s main tasks for
more than 125 years, with measure-
ment, theory and modelling. DMI
has research competence in carrying
out calculations of the climate in the
future using global and regional cli-
mate models.

The National Environmental Re-
search Institute (NERI) is in charge
of monitoring the effect of climate
change on nature and environment.

Research competence concerning
physical expressions of past climate
change is particulary at the Geologi-
cal Survey of Denmark and Green-
land (GEUS), the University of
Copenhagen (KU) and Aahus Uni-
versity. GEUS also has competencies
in glaciological studies of Greenland’s
ice sheet and its interaction with cli-
mate change, and the importance of
climate change for the hydrological
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cycle. The Geophysical Depart-
ment and the Geological Institute at
KU and the Geological Institute at
Aarhus University have very great
expertise in palaeoclimate data, and
the climate group at KU is known
worldwide for its ice core drilling and
analyses. NERI contributes important
research competence in relation to
the effect of climate change on eco-
systems.

Other institutions, e¢.g. Forest and
Landscape Denmark (SL), the Dan-
ish Institute of Agricultural Sciences
(DJF), Risg National Laboratory,
and the Danish National Space Cen-
tre work with different aspects of cli-
mate research.

It is partly on the basis of research
competencies in the above-mentioned
areas that Denmark participates ac-
tively in IPCC’s work. In addition,
the Danish climate research contrib-
utes to several international projects
under the World Climate Research
Programme.

Danish climate research increased
steadily in the period 1998 to 2001,
from 172 man-years in 1998 to 189
man-years in 2001. The budget in-
creased correspondingly from DKK
94 mill. in 1998 to DKK 114 mill.
in 2001. Of this, foreign funding ac-
counted for just under 30%. In the
subsequent period, there has been a
general reduction in funds for Danish
climate research.

DMI monitors the main weather
and climate parameters regularly. In
the climate monitoring programme,

classic methods of measurement are
used and new, satellite-based obser-
vation methods are developed. DMI
operates around 200 automatic
measuring stations in the Realm
(Denmark, Greenland and the Faroe
Islands) with a broad measuring
programme ranging from automatic
water level or precipitation stations
that measure only one parameter to
stations with a full measuring pro-
gramme, including automatic cloud
height detectors and weather type
detectors. To collect precipitation
data, DMI also operates a network
of about 450 manual precipitation
stations, which are used mainly for
mapping the precipitation climatolo-
gy. The measurements are collected
on a daily basis via telephone and
are thus available shortly after meas-
urements have been made.

Besides being of use for national
programmes, the observations con-
cern Denmark’s international con-
tribution in the form of observation
components from Danish territory
to the worldwide meteorological
observation network WWW (World
Weather Watch), UNFCC and
other international programmes for
mapping weather and climate within
the GCOS (Global Climate Ob-
serving System) coordinated by the
World Meteorological Organization
(WMO).

The meteorological observations
are stored in DMI’s database, and
observations from many Danish
stations are available in electronic
form right back to 1872, water level
measurements back to 1890, and
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measurements of the surface tem-
perature of the sea back to 1931.
Each day about 75,000 observations
from the Realm are added to the da-
tabase, and the total number of ob-
servations in the database is around
300,000,000.

1.8 EDUCATION, TRAINING AND PUBLIC
AWARENESS

In Denmark there is an ongoing
public debate in the media and else-
where about climate change, anthro-
pogenic greenhouse gas emissions
and the political reaction in the form
of policies and measures. Denmark
has a long tradition for involving
the public and, in the environment
field, this tradition was followed up
by an international agreement - the
Aarhus Convention from 1998. A
considerable amount of information
on climate change and Danish poli-
cies is provided on the websites of
the Ministry of Environment (www.
mim.dk), the Danish Environmen-
tal Protection Agency (Www.mst.
dk), the Ministry of Finance (www.
fm.dk), the Ministry of Transport
and Energy (www.trm.dk) and the
Danish Energy Authority (www.ens.
dk).

The websites of the Ministry of the
Environment and the Danish EPA
are regularly updated with the lat-
est relevant information within the
climate area, either directly in the
form of press releases, documents,
reports, etc. or through links to the
actual players.

NERI has prepared a range of cli-
mate reports, which, together with
other climate information, e.g. cli-
mate data, are published on NERI’s
website www.dmu.dk. DMI has a
climate website at www.dmi.dk, pro-
viding current and historical climate
data, together with a basic descrip-
tion of the climate system and cli-
mate processes, and themes on new
results from the international scien-
tific literature.

DMI participates in a number of
international projects, with support
primarily from the EU Commis-
sion’s framework research pro-
grammes, which involve exchange of
knowledge and post-graduate train-
ing of Danish research scientists.

In addition, addition, the Institute
contributes to IPCC’s work, and the
results from that, which are commu-
nicated to the public.

A number of initiatives are being
carried out to promote environmen-
tally sound behaviour in companies
and households, particularly for
climate reasons, and with respect

to energy use. Labelling schemes,
printed matter, information lines,
media spots and similar are used to
increase public knowledge of pos-
sibilities for action and knowledge of
less environmentally harmful tech-
nologies, and every year a number
of public campaigns are carried out.
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2 National circumstances relevant to
greenhouse gas emissions and removals

The Kingdom of Denmark com-
prises 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. 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

211 Form of government and
structure of administration
Denmark is a constitutional mon-
archy, and the power of the state
1s divided between the legislative
branch, the executive branch, and
the judicial branch. According to the
Constitution of the Realm, legisla-
tive power lies with the Folketing,
which consists of 179 members, two
of whom are elected on the Faroe
Islands and two in Greenland. The
members are elected by the popula-
tion 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 govern-
ment - cannot have a majority of the
Folketing against it, cf. the regula-
tions in the Danish Constitution on
votes of no confidence. Since 1953,
Denmark has often had a minority
government, i.e. a government sup-

ported by a minority of the mem-
bers of the Folketing. In these situ-
ations 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 who represent Den-
mark in international negotiations on
climate and which also have primary
responsibility for coordination and
implementation of legislation, plans
etc. for the climate area.

For the last ten years or so, other
ministries have also worked with
environmental and climate issues. In
1988 the government decided to fol-
low 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 ad-
ministration within sectors such as
transport, agriculture, and energy.

For this reason, a number of sec-
tor ministries have drawn up action
plans in which the environment is
an integral element. Examples are
sector plans for energy, transport,
agriculture, and development as-
sistance. In the climate area, further
to the previous government’s status
report Climate 2012 from 2000, the
government presented an overall
status in connection with the presen-
tation of its proposal for ratification
of the Kyoto Protocol in April 2002.
This status report was followed in
February 2003 by a government
proposal for a national Climate
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Strategy for Denmark, including
analyses from the sector ministries,
which was adopted by the Folketing
on 13 March 2003.

One of the main cornerstones of
Danish democracy is autonomous
local government. The specific en-
vironmental action takes place not
only at national level but also at
county and municipal level. The
state sets the national rules and
framework for environmental ad-
ministration, while the counties and
municipalities, working within this
framework, plan and decide initia-
tives that implement and support
the national legislation.

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

2.1.2  Population

Today, Denmark has a population
of slightly more than 5.4 mill. As
will be seen from Table 2.1, popula-
tion growth has been relatively small
in the last 24 years.

TABLE 2.1 POPULATION OF DENMARK

Source: Statistics Denmark.

1980 1990 2004
Denmark’s
population 5.1 5.1 5.4
(in mill.)

The latest forecasts show that popu-
lation growth will continue to be
moderate in the years ahead. For
example, the population is expected
to reach 5.46 mill. in 2010, ris-

ing to 5.53 mill. in 2025. The low
birth rate in the 1980s means that
young people between the ages of
15 and 24 years make up only 11%
of the population, while the elderly,
between 50 and 64 years of age, ac-
count for 20%.

Today, the population density is
125 per km?.

Today, 75% of Danish wage earners
are employed in service trades, while
18% are employed in manufacturing.

2.1.3  Geography

Denmark consists of the Jutland pe-
ninsula and more than 400 islands.
It has a total area of 43,098 km? and
lies at about 55° N and 11° E.

The whole of the country is low-
land. 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-ly-
ing land against flooding and storm
surge, it has been necessary to build
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dikes or other permanent installa-
tions along about 1,800 km of coast-
line. In addition, sandbags, breakwa-
ters and similar protect other parts
of the coastline, which would other-
wise erode because they consist of
soft materials deposited during the
last Ice Age.

A rise in the water level due to cli-
mate change would obviously affect
the protection of the coasts and cre-
ate a greater risk of flooding and
erosion.

The Danish landscape is indelibly
stamped by the high population
density. More than 66% of the land
is used for agriculture or horticul-
ture. Woodlands take up 11%, while
towns, roads and scattered habita-
tion take up 10%. The rest is nature
or listed areas such as lakes, water-
courses, 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 species.

2.1.4 Climate

The Danish climate is temperate
with precipitation evenly distrib-
uted over the year. The country lies
in the zone of prevailing westerly
winds, which is characterised by
fronts, low pressure, and change-
able weather. Compared with other
regions on the same latitude as Den-
mark, the climate is relatively warm
due to the warm North Atlantic cur-
rent that originates in the tropical
sea off the east coast of the USA.

Denmark has a distinctly coastal cli-
mate, with mild, damp winters and
cool, unsettled summers. Average
temperatures vary from about half a
degree in winter to about 15 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
west wind from the sea brings rela-
tively 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,
reaching a minimum in November
and a maximum in May.

Denmark’s highest-ever atmospheric
pressure, 1062.5 hPa, was recorded
in Skagen on 23 January 1907, while
just one month later, on 20 February,
the lowest atmospheric pressure in
the history of Denmark was also re-
corded in Skagen, at 943.9 hPa.

Temperature

The annual mean temperature varies
from year to year, from below 6°C

to more than 9°C, with an average of
7.7°C. The coldest year so far was
1879, with a mean temperature of
5.9°C, while the hottest recorded year
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FIGURE 2.1 ANNUAL MEAN TEMPERATURE IN DENMARK 1873-2004 IN °C

Source: Danish Meteorological Institute
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FIGURE 2.2 DANISH ANNUAL PRECIPITATION 1874-2004 IN MM

Source: Danish Meteorological Institute
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FIGURE 2.3 ANNUAL HOURS OF SUNSHINE IN DENMARK 1920-2004

Source: Danish Meteorological Institute
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FIGURE 2.4 ANNUAL MEAN CLOUD COVER IN DENMARK
1874-2004 IN PERCENT
Source: Danish Meteorological Institute
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was 1990, with 9.3°C. Since 1988,
almost every year has been hotter
than normal, and the temperature
showed a sharply rising trend in the
1990s. Over the last 125 years, the
temperature in Denmark has risen
by almost 1.5°C, but the ten hottest
years occurred from the 1930s to the
1990s.

The temperature in January and
February averages around 0°C but
can vary greatly from 12°C to below
-31°C. The average temperature in
July and August is around 15°C, but
again can vary from below -3°C to
more than 36°C.

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 464 mm in 1947, and the
highest was 905 mm in 1999, while
the average annual precipitation is
712 mm.

The wettest months are normally
September, October, and November,
while the driest are February to May.

In the winter months, precipitation is
sometimes in the form of snow. An-
nual precipitation in Denmark has on
average increased by about 80 mm
since 1870.

Hours of sunshine and cloud cover

On average, Denmark as a whole has
about 1,495 hours of sunshine an-
nually, but this figure varies greatly
from year to year. The sunniest year
was 1947, with 1,878 hours, and the
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least sunny was 1987, with 1,287
hours. There is least sunshine in
January and December with slightly
more than 40 hours in most places,
while May and June have the most
sunshine with an average of about
210 hours.

Average annual cloud cover is 65%.
129 days are cloudy, i.e. with cloud
cover at >80% and only 27 days are
clear, with cloud cover at <20%.

Since 1980, the trend has been to-
wards more hours of sunshine and
less cloud cover.

Wind

Countrywide, annual mean wind
velocity is 5.8 m/s, and the wind is
most frequently from westerly direc-
tions, from which about 25% of all
winds come.

The number of days with severe
wind (= 10.8 m/s) varies from about
30 in some places inland to almost
170 days at Skagen. On average,
storm-force (= 24.5 m/s) occurs
along the Danish coasts every three
to four years. In December 1999
large parts of Denmark were hit by
the worst-ever measured hurricane,
and in some places mean wind ve-
locities (average over 10 minutes)
of more than 40 m/s were recorded,
with gusts of more than 50 m/s.

2.1.5 Economy

Since 1993 economic growth in
Denmark has been considerable,
with GDP (Gross Domestic Prod-
uct) rising at an average of 2.7%
per year. In 2003, GDP was DKK
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1,400 billion, corresponding to
DKK 260,000 per capita (1 Euro =
DKK 7.45).

In 2003 the public debt stood at
7% of GDP, compared with 78%
in 1993. In the same period, for-
eign debt was reduced from 32% of

GDP in 1993 to 15% GDP in 2003.

From Table 2.2, which shows key
figures for the Danish economy,

it will be seen that Denmark has a
very open - and thus sensitive econ-
omy, in which export accounts for
a substantial part of total demand.
In addition, public expenditure ac-
counts for a large part of GDP. Ta-
ble 2.3 shows the business sector’s
contribution to GDP.

TABLE 2.2 KEY FIGURES FOR THE DANISH ECONOMY.
CURRENT PRICES, 2003, IN DKK MILL.

Source: Statistics Denmark.

GDP 1,396,806
Imports 508,741
Exports 594,837
Consumer spending 659,259
Public expenditure 371,839
Gross investment 280,440
Public debt as a % of GDP 6.9%
Foreign debt as a % of GDP 15.0%

2.1.6  Energy

Energy production and energy-
consuming activities are the main
contributors to the emissions of
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greenhouse gases in Denmark. The
energy sector alone (energy produc-
tion and supply) accounts for 44%
of Denmark’s total emissions of
greenhouse gases, primarily CO,. In
addition there are emissions from
the energy-consuming activities in
the transport sector, industry and
households.

In the energy sector, CO, emis-
sions have been reduced despite
strong economic growth. This was

TABLE 2.3 THE BUSINESS SECTOR’S CONTRIBUTION TO GDP,
CURRENT PRICES 2003, IN DKK MiLL

Source: Statistics Denmark.

Sector Gross increase in %

value ?
Agriculture, etc., mining 60,063 5.0
Industry, including energy and building 279,663 | 23.3
Services 902,167 | 75.3
Indirectly measured financial services 43,847 | 3.6
Gross Domestic Product 1,198,046 | 100

TABLE 2.4 ENERGY PRODUCTION (PJ)

Source: Danish Energy Authority

achieved through long-term ambi-
tious efforts, which must be fol-
lowed up and developed further in
order to maintain the positive trend.

Production and supply

As will be seen from Table 2.4,
Denmark’s own production of
energy has grown almost 30-fold
since 1980 and it almost more than
tripled since 1990. Denmark is self-
sufficient in energy, see Table 2.5.
This is mainly due to the production
of oil and gas in the North Sea, but
renewable energy is also increasingly
contributing to the country’s energy

supply.

Today, 13.6% of the actual con-
sumption of energy is supplied by
renewable energy. The renewable
energy resources are mainly wind
energy and biomass, which are used
to produce electricity, combined
heat and power, or district heating.

1980 1990 1995 2000 2001 2002 2003
Production, total 40 423 656 1164 138 1202 1194
Crude oil 13 254 392 765 726 780 780
Natural gas o 116 197 310 318 318 302
Renewable energy etc. 28 53 67 89 95 103 112
TABLE 2.5 DEGREE OF SELF-SUFFICIENCY (%)
Source: Danish Energy Authority
1980 1990 1995 2000 2001 2002 2003
Energy, total 5 52 78 139 136 145 144
oil 2 7 105 204 194 217 228
Oil and natural gas 2 84 116 189 183 197 203
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Internationally, Denmark is among
the leading nations in wind energy.

Energy consumption

Despite the economic growth, total
energy consumption has remained
largely unchanged at approximately
800 PJ since 1980, cf. Tables 2.6
and 2.7.

Denmark’s dependence on oil and
coal has fallen. Particularly in the
production of electricity and heat,
oil and coal have been substituted
with other fuels. Thus, natural gas,
waste and biomass are increas-
ingly being used in small-scale and
industrial CHP plants, natural gas
and renewable energy is increasingly
being used in large scale electricity
production, and natural gas is in-
creasingly being used for individual
heating of buildings.

The distribution of gross energy
consumption (energy consumption
adjusted for foreign electricity trade)
in 2003 was as follows: industry
and agriculture accounted for 26%,
domestic sector for 27%, transport
for 25% and commerce and service
for 15%. Refining and non-energy
purposes accounted for the remain-
ing 7%

Figure 2.5 shows adjusted energy
consumption, sector by sector. Over
the last 23 years relative consump-
tion by the transport sector has ris-
en, whereas relative domestic sector
consumption has fallen.

Structure of the market
The structure of the market in the

TABLE 2.6 ACTUAL ENERGY CONSUMPTION (PJ)
Source: Danish Energy Authority

1980 | 1990 | 1995 | 2000 | 2001 | 2002 | 2003
Energy
consump- 830 752 840 812 832 822 863
tion, total
el sss | 343 | 31| 367 | 368 | 354 | 343
Natural
gas o 76 133 186 194 194 195
Coal 252 255 272 165 174 175 238
Renewa-
ble energy 28 53 67 92 98 106 17
etc.
Net im-
ports of -4 25 -3 2 2 7 -31
electricity

TABLE 2.7 GROSS ENERGY CONSUMPTION, BREAKDOWN BY FUELS, ADJUSTED FOR CLIMATE

FLUCTUATIONS AND NET EXPORTS (P))
Source: Danish Energy Authority

1980 | 1990 1995 | 2000 | 2001 | 2002 | 2003
Gross en-
ergy con-
s 816 820 839 837 834 827 829
total
Oil 548 | 356 | 373 | 375| 375| 360 | 343
NI o 8 1 1 1 1 191
gas B 34 93 94 97 9
Coal 241 326 265 176 167 162 176
Renewa-
ble energy 27 55 68 94 98 108 118
etc.

energy sector is characterised by a
division between production and
supply of natural gas and oil, elec-
tricity, and district heating.

Most production of natural gas and
otl is taken care of by a private com-
pany, DUC (Dansk Undergrunds
Consortium), while the state-owned
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FIGURE 2.5 ADJUSTED GROSS ENERGY CONSUMPTION,
BREAKDOWN BY SECTOR

Source: Danish Energy Authority
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company DONG (Dansk Olie og
Naturgas) takes care of the trans-
portation of natural gas from the
fields in the North Sea to the shore.
At the DONG treatment plant at
Nybro, the gas is treated and then
sent on in the natural gas system

to customers. Gastra, a subsidiary
of the 100% state-owned company
Energinet.dk, owns and operates the
transmission grid for natural gas.
The distribution grids in southern
Jutland and western and southern
Zealand are owned and operated by
DONG, while the distribution grids
in northern and mid Jutland, on Fu-
nen and in the Copenhagen region
are owned and operated by munici-
pal associations. In addition there
are two natural gas storage facilities
which are owned and operated by
DONG. In connection with imple-
mentation of the EU gas directive,
there has been liberalisation in the
gas sector which means, for exam-
ple, that since 1 January 2004 all gas

customers have had full access to
the market.

In connection with the implementa-
tion of the EU Directive on liber-
alisation of the electricity sector, a
reform of this sector has also been
carried out. This reform means full
market opening and all electricity
consumers have a free choice of
electricity supplier. More than 2/3
of the electricity supply comes from
large primary power stations or
CHP plants.

Approximately half of the demand
for heating is supplied by district
heating. The heat is supplied from
primary and small-scale CHP plants,
waste incineration plants and bio-
mass-fired district heating stations.
Apart from the primary plants, the
plants are owned either by mu-
nicipalities or by local cooperatives
that are owned by the consumers.
Initially, district heating will not be
covered by the liberalisation process,
but the government will investigate
whether it is possible in the longer
term to have a more free choice of
supplier in areas with large, inter-
connected district heating grids.

Energy policy agreements of

29 March 2004

On 29 March 2004 the government
entered into a number of energy
policy agreements with a broad ma-
jority of the Folketing parties and
with the organisation representing
electricity grid companies, Elfor.
The main points described in the
following text box reflects the agree-
ments established in a new overall
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« Separation of ownership of overall electricity
and gas transmission from commercial activities

Key elements of the agreement are that electricity grid companies transfer responsibil-
ity for system operation and the overall transmission net to the state with a view to
separating ownership of the overall infrastructure from commercial activities relating
to trading and electricity production. Owner shares in the overall electricity transmis-
sion network are taken over by the newly established state company Energinet.dk, and
responsibility for system operation is transported to the company from Elkraft System
and Eltra. As regards natural gas, the state company DONG has transferred its sub-
sidiary Gastra to Energinet.dk, so that in the future the company will own and operate
systems, electricity transmission and natural gas transmission in Denmark. This sepa-
ration of ownership of the overall net from commercial activities relating to electricity
and gas, provides an important basis for efficient competition in the Danish energy
sector.

Changes in the ownership structure in the energy sector

As part of the energy policy agreements and the agreement with Elfor, the provisions of
the Electricity Supply Act on distinction between free and tied-up capital were repealed,
thus providing an incentive to reorganise companies and adapting the structure in the
electricity sector. The result has been that a number of grid companies and municipali-
ties in Jutland and on Funen have relinquished their interests in Elsam. The remaining
municipalities and grid companies who are shareholders have also disposed of their
holdings. On 10 December the Minister for Finance and the boards of Elsam A/S and
DONG A/S made an agreement on merging Elsam and DONG.

In east Denmark, in spring 2004 Elsam took over the majority of the shares in NESA
A/S, including the ownership interest in Energi E2, while SEAS, NVE and a number of
municipalities, including Copenhagen City entered into agreements with DONG A/S
on their shares in the production enterprise Energi E2. The agreements with SEAS

and NVE as well as Copenhagen City allow for either cash payment, or settlement with
shares.

Moreover, the DONG A/S agreements with Copenhagen City and the City of Freder-
iksberg include that DONG A/S is to take over Kgbenhavns Energi and Frederiksberg
Forsyning.

The framework agreement of 10 December 2004 and the DONG A/S agreements
mean there is the prospect of forming a large Danish energy company which will be
able to compete with the even larger foreign energy companies and act as a dynamo
for strong commercial and technological development of the energy area in Denmark.
However, it is still uncertain when the merger between DONG and Elsam can be im-
plemented. The new company must be examined by the competition authorities.

With the agreement of 1 June 2005 between DONG, Elsam, Energi E2 and Vattenfall
on power plants and shares, ownership in the Danish power plant sector has changed
considerably. Under the agreement, Vattenfall takes over three large power plants

— Nordjyllandsveerket, Fynsveerket and Amagerveerket — and the decentral CPH plants
at Helsinggr and Hillergd. It also takes over a portfolio of wind turbine activities. In all,
Vattenfall takes over production activities totalling approx. 2,400 MW. DONG takes
over Vattenfall’s 35.3 per cent owner shares in Elsam and the 40 per cent Vattenfall
owner share in the power plant Avedgre2. Elsam and Energi E2 retain production ac-
tivities totalling approx. 7,300 MW.

With this agreement, and assuming approval by the competition authorities, the estab-
lishment of a new powerful energy company in Denmark is ensured through a merger
of DONG, Elsam, Energi E2, NESA, Kgbenhavs Energi (el) and Frederiksberg Forsyn-

ing.
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e Price regulation of grid companies

With the new statutory order, revenue framework regulation of electricity grid compa-
nies changed from regulation of costs to regulation of income. The new regulations
encourage enterprises to promote efficient operation, as through this they can improve
their business. Consumers are protected against increases in net charges as they must
not exceed the level at 1 January 2004 (calculated at fixed prices). As from 2008 the
companies must meet a number of efficiency requirements based on benchmarking.
Similarly, a revenue framework order has been issued for the natural gas distribution
companies, providing for incentives to the companies to promote the efficiency in op-
erations.

Expansion of wind turbines

A significant element in the agreements of 29 March 2004 was the agreement on the
basis for further expansion of wind turbine capacity. It was agreed to establish two off-
shore wind farms, each of 200 MW. It was decided to situate the farms at Horns Rev
and Redsand. The two wind farms will be established on the basis of a negotiated pro-
cedure. A prequalification of interested investors will be carried out before tenders are
issued and negotiations commence. The decisive criterion in the procedure is the price
per kWh, which the tenderer requires for completing the project.

Energi E2 won the tender for a 200 MW offshore wind park at Horns Rev. The Energy
E2 bid was based on the lowest settlement price, fixed at DKK 51.8/kWh for 50,000 full
capacity hours, corresponding to approx. 12 years of electricity production. It has been
agreed to put the park in operation in the course of 2009. The Danish Energy Author-
ity has received four applications from companies wishing to take part in the tender at
Redsand. The Danish Energy Authority expects in the course of autumn 2005 to select
the companies that will be prequalified to take part in the tender.

From 1 January 2005 a new scrapping scheme has been introduced for older, poorly
sited wind turbines onshore. The scheme aims at establishing new capacity of up to
350 MW over the next 5 years, but with far fewer turbines, and turbines with a total
capacity of 175 MW will be dismantled. The subsidy for scrapping is DKK 0.12 per kWh
for 12,000 full capacity hours. As one of the most important aspects of the scheme is
the designation of areas to erect replacements for the scrapped turbines, the Energy
Authority and the Danish Forest and Nature Agency are in a continuing dialogue with
the regional planning authorities to secure sites for all the new wind turbines. Current
estimates of gross areas for wind turbines are approx. 478 MW total capacity.

Market orientation of small-scale heat and power plants

Following the agreements of 29 March 2004, small-scale heat and power production
and other mandatory electricity are now based on market forces. Decentral plants have
been given an incentive to organise electricity production on the basis of the prices of
electricity on the market, because subsidies are now granted as financial, subsidies,
independent of production, while electricity production is settled at the market price.
This reorganisation is being introduced stepwise, so that plants above 10 MW oper-
ate under the new terms as from 1 January 2005, and plants between 5 and 10 MW do
so no later than 1 January 2007. Small plants below 5 MW may remain under the old
scheme indefinitely.

In order to achieve a better functioning electricity market, the regulations on manda-
tory electricity production were also repealed as from 1 January 2005. All electricity
produced is now sold on the electricity market, and consumers can buy their entire
consumption on market terms.
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framework for the market structure
and ownership of the energy sector.

The 29 March agreement also
means that the plants must not
change from taxed fuels to tax-free
fuels as yet. Therefore, from De-
cember 2004 regulations were intro-
duced which mean that new appli-
cation of biomass is only allowed in
special circumstances.

Prices and taxes

Energy prices are one of the key
factors governing energy consump-
tion. In 2003 total spending on
energy, including taxes and VAT,
amounted to DKK 117.2 billion.

Of this figure, domestic users paid
DKK 57.8 billion, manufacturing
industries DKK 26.1 billion, and the
commercial sector and the service
industries, including public services,
DKK 27.8 billion. As a general rule,
enterprises subsequently receive

a full refund of energy taxes and
VAT, but not of CO, taxes.

Figures 2.6 and 2.7 show the energy
prices paid by domestic users. Fig-
ure 2.6 shows the current consumer
prices, including taxes and VA'T.
Figure 2.7 shows the development
in fixed 2003 prices. The fixed pric-
es have been adjusted for the change
in general prices according to the
consumer price index.

The prices of heating oil and natural
gas follow each other because this is
laid down by law. The tax on petrol
has risen over time, and this has af-

fected the price of petrol.

Measured in fixed prices, the prices

of petrol, heating oil and natural gas
fell from 1980 until the early 1990s,
cf. Figure 2.7. The price of electric-
ity increased slightly over the period.

As an added incentive to enterprises
to improve their energy efficiency
and reduce Danish emissions of
CO,, a green tax package with

FIGURE 2.6 ENERGY PRICES FOR DOMESTIC USERS IN CURRENT PRICES, DKK
Source: Danish Energy Authority

DKK, current prices
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FIGURE 2.7 ENERGY PRICES FOR DOMESTIC USERS IN FIXED 2003 PRICES, DKK
Source: Danish Energy Authority
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FIGURE 2.8 REVENUES FROM ENERGY, CO, AND SULPHUR TAXES.
CURRENT PRICES IN BILLION DKK

Source: Danish Energy Authority
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ergy taxes was introduced in 1996.

Enterprises with particularly high
energy consumption can contract

with the Danish Energy Authority
on energy-efficiency improvements

TABLE 2.8 IMPORTS AND EXPORTS OF ENERGY

Source: Danish Energy Authority

in return for a discount in the CO,
taxes and possibly heating taxes.
Denmark wants CO, taxes on the al-
lowance-regulated fuel consumption
for industrial production processes
to be repaid as far as possible, and
preferably in fully. Therefore Den-
mark will change the CO, Taxes Act
within the scope defined in the di-
rective on energy taxation. The Eu-
ropean Commission must approve
the amendment, for instance under
the rules on state subsidies.

In 2003 the revenue from energy
taxes amounted to DKK 36.7 bil-
lion, up from DKK 35.8 billion

in 2002. The largest contribution,
DKXK 10.4 billion, comes from pet-
rol. Total revenue has increased by
163% in relation to 1990, when there
were no CO, and sulphur taxes. In

Imports
1980 1990 1995 2000 2001 2002 2003
Crude oil, P) 259 174 229 159 131 140 150
Oil products, P) 363 183 205 256 250 215 204
Coal, P) 185 262 321 161 174 159 237
Natural gas, PJ fo) o o o o o o
Electricity, Gwh 1979 11973 4013 8417 8199 8939 7023
Exports
1980 1990 1995 2000 2001 2002 2003
Crude oil, P 2 118 203 203 513 590 574
Oil products, P) 82 126 183 195 166 160 170
Coal, P) o o 1 3 4 4 4
Natural gas, PJ o 39 63 121 128 125 109
Electricity, Gwh 3216 4925 4807 7752 8775 11010 15568
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2003 energy taxes accounted for
more than 5.3% of total tax revenue.

Trade

In 2003, net foreign exchange earn-
ings from energy products amount-
ed to DKK 13.9 billion. There was
a surplus on foreign trade in oil,
natural gas, and electricity, but a
deficit on foreign trade in coal.

2.1.7 Domestic sector

Figure 2.9 illustrates the changes

in energy consumption for heating
in Danish households. The Figure
shows both development in final en-
ergy consumption and the changes
in net heating consumption. Net
heating consumption is the heating
used after losses in boilers and heat-
ing installations, and it is the best
measurement of actual heating con-
sumption.

As can be seen, energy consumption
for heating dropped significantly
from the late 1970s to the early
1980s, primarily because of the oil
crisis and subsequent initiatives in
the early 1980s to insulate buildings.

Since the start of the 1990s the ab-
solute final energy consumption for
heating has been roughly constant,
implying a drop in consumption
per m?. This is due to considerable
conversion from oil to district heat-
ing. Net heat demand per m? has
also been roughly stable throughout
the 1990s. As newly built houses
have had lower energy consumption,
this means there has been a slight
increase in the heating consumption
per m? of existing buildings.

FIGURE 2.9 CHANGES IN DOMESTIC ENERGY CONSUMPTION
FOR HEATING COMPARED WITH THE AREA HEATED

Source: Danish Energy Authority. Energy Statistics 2003
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Figure 2.10 shows the changes in
electricity consumption by domestic
appliances and lighting (excluding
electric heating). Electricity con-
sumption has increased since 1975
and relatively parallel with the in-
crease in private consumption. On
average, the increase has been 1.8%
per year, but somewhat lower in re-
cent years; in the period 1990-2003
only 1% per year.
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FIGURE 2.10 CHANGES IN DOMESTIC ELECTRICITY CONSUMPTION As a result of converting elec-
FOR APPLIANCES ETC., EXCL. ELECTRIC HEATING

Source: Danish Energy Authority. Energy Statistics 2003
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TABLE 2.9 TREND IN PASSENGER TRANSPORT PERFORMANCE IN BILLION PASSENGER KM

Source: Ministry of Transport, the Road Directorate and Statistics Denmark

1980 1985 1990 1995 | 2000 2001 2002 2003
Aircraft 0.4 0.4 0.5 0.5 0.4 0.4 0.3 0.3
Vel 4.4 4.8 4.7 4.7 5.4 5.4 55 5.9
Ferries 0.5 0.5 0.6 0.6 0.2 0.2 0.2 0.2
Cars 38.6 43.2 50.3 54.0 59.8 59.3 60.7 54.8
Buses 7.3 8.8 7.6 9.1 9.1 9.1 9.0 8.8
Total 51.2 57.7 63.7 | 68.9 | 749 | 744 757 73.0
Bi-cycles 2.7 3.2 2.8 2.4 2.2 2.3 2.3

TABLE 2.10 TREND IN GOODS TRANSPORT PERFORMANCE, BILLION TONNE KM’

Source: Ministry of Transport, the Road Directorate and Statistics Denmark

1980 1985 1990 1995 | 2000 2001 2002 2003
Freight trains 11 1.3 1.2 1.4 1.2 1.0 1.0 1.0
Freighters 1.9 1.8 1.6 1.8 1.7 1.8 1.8 2.4
Lorries 7.8 8.3 9.4 9.3 11.0 10.9 11.1 11.0
Pipelines 0.9 2.9 4.6 7.1 7.2 7.6 7.8
Total 10.82 12.3 15.1 17.1 21.0 20.9 21.5 21.8

* Goods transport by air accounts for only a small proportion of total goods transport. 2 Pipelines not included.
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The positive effects of the transport
sector must be seen against the fact
that the sector burdens society in
different areas - traffic accidents,
air pollution, noise, congestion, and
CO, emissions. In Denmark, this
burden has been reduced in some
important areas - primarily in the
form of better traffic safety and less
air pollution - at the same time as
traffic has increased.

However, there has not been a
corresponding development with
respect to CO,, and the transport
sector has not yet succeeded in
decoupling economic growth and
greenhouse gas emissions, as has
been done in the energy sector.
Transport performance, energy con-
sumption and CO, emissions within
the transport sector have devel-
oped largely in step with economic
growth. One reason for this is that
a number of measures that have
been used in other sectors, e.g. the
energy sector, including efficiency
improvements and substitution of
energy sources, have not been di-
rectly available for the transport
sector or have been associated with
high costs.

The developments in passenger and
goods transport performances are
shown in Tables 2.9 and 2.10 re-
spectively. In 2003, CO, emissions
by the transport sector were about
22% over the 1990 level.

In 2003 the transport sector ac-
counted for about 22% of Den-
mark’s total CO2 emissions.

Its contribution to Denmark’s total
greenhouse gas emissions are cal-
culated as a share of the total emis-
sions of greenhouse gases, which
include industrial gases, methane,
and nitrous oxide. Calculated in
this way, the sector was responsible
for about 18% of total emissions in
2003. The trend in CO, emissions
in the transport sector is therefore of
considerable importance to the total
trend in the greenhouse gas emis-
sions.

2.1.9 The business sector
Industry’s production value accounts
for about 30% of total Danish pro-
duction. Table 2.11 shows that the
largest industries in Denmark are the

TABLE 2.11 TURNOVER BY INDUSTRY IN 2004, DKK MILL.

Source: Statistics Denmark.

All industry 522,214
Mining etc. 8,749
Food, drink and tobacco 134,233
Textiles, clothing and leather 10,280
Timber/wood-working 12,593
Paper and graphic industry 36,866
Mineral oil etc. 18,585
Chemical industry 56,504
Rubber and plastics 20,488
Stone, clay and glass industry 17,671
Metal production and metal-working 43,475
Machinery 63,254
Electronics 55,005
Transport industry 15,376
Furniture industry and other industry 29,136
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food, drink and tobacco, engineer-
ing, electronics, and the chemical
industry.

The total business sector (industry,
building and construction, together
with public and private services) ac-
counts for about 13% of Denmark’s
total emissions of greenhouse gases.
By far the largest part of these emis-
sions is CO, from energy consump-
tion, but the sector is also a source
of emissions of industrial green-
house gases.

In Denmark, the industrial sector’s
energy consumption accounts for
about 18% of total energy consump-
tion. This 18% does not include en-
ergy consumption for transport and
space heating.

In the last 20 years relative con-
sumption by the business sector var-
ied considerably. Up to 1983, con-
sumption fell considerably due to
increases in the price of oil. When

FIGURE 2.11 ENERGY AND ELECTRICITY INTENSITY IN THE INDUSTRIAL SECTOR, ADJUSTED
FOR INTER-ANNUAL CLIMATE FLUCTUATIONS
Source: Danish Energy Authority and Odyssee’
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' ODYSSEE is a joint project between ADEME, the EIE programme of the European Commission/DGTREN and all
energy efficiency agencies in the EU-15 and Norway.

oil prices fell in 1986, energy con-
sumption began rising again. In the
period 1990-2003 energy consump-
tion by the industrial sector rose

by just under 5%, while electricity
consumption in the same period in-
creased by almost 15%. From 2002
to 2003 energy consumption fell by
almost 1%.

Since 1994 energy and electricity in-
tensity has fallen, see Figure 2.11.

The change in the trend in energy
and electricity intensity in 1993 cor-
responds with change from a period
of low economic growth to a period
of high growth, implying better utili-
sation 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 sav-
ings, agreement schemes etc. Advice
to businesses from electricity com-
panies was also introduced in the
early 1990s.

The main action against the indus-
trial sector’s energy consumption
until 2005 has been based on the
green tax package for businesses
passed by the Folketing in 1995.
The package contained a combina-
tion of taxes and rebates to enter-
prises through, among other meas-
ures, government grants to promote
energy savings by enterprises.

As can be seen from Figure 2.12,
over the past 15 years there has
been a steady increase in energy
consumption by the private com-
merce and services sector. Primarily
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electricity consumption has been
rising. The growth in energy con-
sumption by the service sector is
due to high growth in this sector
and reflects a development where
services are becoming increasingly
important in the economy. As the
figure shows, there has been a con-
stant drop in intensity of on aver-
age 2.3% per year from 1975-2003.
Since 1990 the drop has been on
average 1.6% per year.

Energy consumption in public serv-
ices (the public sector), as shown
in Figure 2.12, has been roughly
constant over the last 15-20 years,
and since the early 1990s there has
been a considerable fall in energy
intensity.

For industrial greenhouse gases
(HFCs, PFCs and SF,), regulation
through taxes, and rules on phasing
out the use of these substances have
been implemented. With certain ex-
ceptions, the phasing-out process is
expected to take place in the period
2003-2006.

2.1.10 Waste

The waste sector’s contribution

to the emissions of greenhouse
gases consists primarily of methane
and accounted for 2% of the total
greenhouse gas emissions in 2003.
Methane emissions come from the
decomposition of organic waste at
landfill sites and — to a minor extent
— from wastewater treatment plants.
In 2003 a total of 981,000 tonnes
waste were landfilled in Denmark,
corresponding to 8% of the total
amount of waste.

FIGURE 2.12 CHANGES IN ENERGY CONSUMPTION AND ENERGY INTENSITY (ENERGY
CONSUMPTION IN RELATION TO GROSS ADDED VALUE) IN PRIVATE COMMERCE AND
SERVICE AND PUBLIC SERVICE

Source: Energy Statistics 2003
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Methane emissions from the waste
sector are expected to fall in the fu-
ture because the municipalities are
now obliged to assign all waste suit-
able 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 in-
troduction of this obligation in 1997.
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In addition, gas from a number of
landfills is being used in energy pro-
duction, which contributes to a di-
rect 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, plas-
tic bags, etc. The amount of plastic
waste sent for incineration will fall
with the increased recycling of plas-
tic waste from 2008. Since waste in-
cineration in Denmark is included in
energy production, these CO, emis-
sions must be included under the
energy sector in accordance with the
inventory rules from the IPCC.

Finally, in connection with incinera-
tion, 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 pro-
duction. In other words, the heat is
used to supply district heating, and
the electricity is sold to electricity
suppliers. In 2003, 32 incineration

TABLE 2.12 KEY FIGURES FOR THE STOCK OF BUILDINGS IN 2004, MILL. M?

Source: Statistics Denmark

plants in Denmark converted 26%
of the entire waste production, or
3,287,000 tonnes and contributed
3.8% of the entire Danish electricity
production and 20% of all Danish
production of district heating.

By recycling waste, energy (fossil fu-
els) is usually saved and thus emis-
sions of greenhouse gases, in that it
is often more energy-demanding to
manufacture new raw materials than
to recycle material in waste. How-
ever, Denmark imports most of the
raw materials, therefore energy sav-
ings accrue abroad. Therefore, the
reduced greenhouse gas emissions
cannot be credited to the Danish
CO, accounts, even though Den-
mark has made the effort to increase
recycling.

The government presents national
action plans for the waste area for
hearing by interested parties and for
debate in the Folketing. These na-
tional action plans announce future
state initiatives and guidelines for
waste plans by the local authorities.
In Denmark, the local authorities are
responsible for managing all waste.
Practical management is carried out
by the private sector (primarily col-
lection and recycling) or by the mu-
nicipalities (primarily landfilling and
incineration).

Buildings for Factories and Commerce, | Institutions and Farm buildings
Total building area year-round habi- workshops trade and buildings for
tation administration cultural pur-
poses

670.2 2092.3 55.6 54.8 39.2 132.4
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2.1.11  Buildings and urban structure

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

Today, the total built-up area is 670
mill. m?. Table 2.12 shows the dis-
tribution of the area between hous-
ing, factories, offices, etc.

Today, about 18,000 homes are
built per year, which is one-third of
the number built in the first half of
the 1970s. House building is expect-
ed to remain at this level. In recent
years, house building has accounted
for slightly more than half of all in-
vestment in building activities, and
about half of the investment in the
housing sector has gone on altera-
tions and extensions. Building for
industry and commerce now ac-
counts for around half of all build-
ing in towns.

Towns and cities are generally char-
acterised by separation of residen-
tial 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 manu-
facturing with a small environmental
impact imply new possibilities for
integrating industry and housing,
thereby reducing the need for trans-
port between home and work.

Approximately two-thirds of the
total building space is heated. The
most important types of heating are

TABLE 2.13 DEVELOPMENT IN THE MAIN FORMS OF HEATING IN BUILDINGS, IN % OF

TOTAL HEATED SPACE

Source: Statistics Denmark.

1981 1991 | 2001 | 2002 | 2003 | 2004
District heating 20.4 | 38.6 58.7 59.3 59.8 | 60.2
gﬁntral [zl il 57.2 37.4 18.6 18.0 17.4 16.9
Central heating with
natural gas 3 13-4 13:6 138
Furnaces fired by oil 25 , ] ] s
and similar : 5 4 3 ’
Other heating’ 5.8 5.6 7.9 7.9 7.9

' Central heating (not oil and natural gas), electric ovens and not specified

district heating and central heating
using oil and gas. Half of the heated
space is heated by district heating
and, as seen from Table 2.13, the
use of both district heating and nat-
ural gas has increased at the expense
of oil.

2,112 Agriculture

Over the last 40 years the agricultur-
al area in Denmark has fallen from
72% (30,900 km?) of the total area
in 1960 to 62% (26,578 km?) in
2003. Table 2.14 shows the break-
down by type of crop over the last
33 years.

The proportion of agricultural

land under grass and greenfeed in
rotation and permanent grass fell
considerably from 1970 to 1990,
but rose considerably during the
1990s, due partly to increasing use
of grass fields for dairy farming, and
partly 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 in-
cluded with the area with grass and
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greenfeed, and the area with maize
has increased significantly from
0.4% of the agricultural area in 1980
to 4.4% in 2003. This is due in part

TABLE 2.14 USE OF AGRICULTURAL LAND, LIVESTOCK, AND NITROGENOUS FERTILISER

Source: Danish Institute of Agricultural Sciences, Food and Resource Economic Institute and Statistics Denmark

1970 1980 1990 2000 2003
Sl (%) 59 62 56 57 56
Pulses and industrial ) ;
seed (%) 4 4 5 5
Root crops (%) 10 3 8 5 4
Grass and greenfeed , ; 12 6 ,
in rotation (%) Z 4 /
Permanent grass (%) 10 9 8 13 14
Other crops (%) 2 3 > 4 4
Cattle ('ooo) 2,842 2,961 2,239 1,868 1,724
Pigs (‘000) 8361 | 9,957 | 9497 | 11,921 | 12,949
Sheep ('000) 70 56 159 145 144
Poultry (‘000) 19,169 15,507 | 16,249 21,830 17,844
Nitrogen in fertilisers - 00 . 201
('ooo tonnes N) 7 394 4 >
Nitrogen in manure 26 ) 22 5
('ooo tonnes N) 3 44 3 34

FIGURE 2.13 CHANGE IN ENERGY CONSUMPTION AND ENERGY INTENSITY (ENERGY
CONSUMPTION IN RELATION TO GROSS ADDED VALUE) IN AGRICULTURE AND FORESTRY

Source: Energy Statistics 2003
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to a warmer climate which has made
maize easier to grow.

From 1980 to 2003 the number of
farms fell from 119,155 to 48,613.
In the same period the average size
of farms increased from 24 ha to 54
ha. This development has reduced
the importance of agriculture as

a source of primary employment.
However, in the same period agri-
cultural production has grown, both
in quantity and value, and agricul-
tural exports still make up a large
proportion - 11% - of Denmark’s
total exports.

During the 1990s interest in organic
farming increased considerably. In
2003 organic farms accounted for
approximately 6% of land under
cultivation.

In the last 30 years use of nitrogen
by agriculture has varied greatly, cf.
Table 2.14.

Up to 1990 there was a big increase
in the use of nitrogenous fertiliser,
but during the 1990s use of this
type of fertiliser fell considerably,
and in 2003 nitrogen consumption
was below the 1970 level. The nitro-
gen content of manure has dropped
slightly since 1980. Consumption of
phosphorus and potassium in fer-
tilisers fell throughout the period.

The cattle population fell by 39%
from 1970 to 2003, cf. Table 2.14.
Most of the cattle are dairy cows.
Since milk production remained ap-
proximately unchanged throughout
the period, the fall in cattle popula-
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tion is due to higher productivity
per animal. In the same period, the
pig population increased by 55%.
The sheep population has doubled
in relation to 1970, while the poultry
population is now roughly the same
as in 1970. Since the 1970s, initia-
tives aimed at nutrients etc. have led
to favourable trends, including with
regard to greenhouse gases, where
agriculture has reduced emissions by
about 24% since 1990.

The agricultural sector accounted
for about 17% of Denmark’s total
emissions of greenhouse gases in
2003. These were primarily methane
and nitrous oxides. CO, from fuel
consumption in the agricultural sec-
tor accounts for about 3% of total
Danish emissions.

Figure 2.13 shows the change in en-
ergy consumption and energy inten-
sity in agriculture and forestry. En-
ergy consumption in agriculture and
forestry has increased dramatically
since 1980, but since 1997 there
has been a slight fall. However there
has been an even greater increase in
gross added value and thus a drop
in energy intensity.

2.1.13  Forestry

Approximately 11% of Denmark is
forested. Originally focus was main-
ly on the potential of conifers, but
in recent years focus has changed
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 the overall management of the
countryside. Instead of clear-cut sys-
tems, forest owners are to a higher
degree applying near-to-nature for-
est management regimes. Unlike our
Scandinavian neighbours, Denmark
is not a country in which forestry
plays an important role in the na-
tional economy.

The Danish Forest Act protects a
very large part of the existing for-
ests against conversion to other land
uses. Afforestation, for which public
subsidies are made available, is as
standard protected as forest reserve.
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 consid-

erable 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

2.21  Form of government and
structure of administration
Greenland has had home rule since
1979. The Home Rule Govern-
ment consists of a directly elected
parliament (the Landsting), com-
prising 31 members. A general elec-
tion is held every four years. The
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Landsting elects a government (the
Landsstyre), which is responsible
for the central administration under
the Prime Minister (the Landssty-
reformand). The members of the
government head the various landss-
tyreomrader (ministries).

However, since Greenland is part
of the Realm, some fields of re-
sponsibility remain under the state,
including the Constitution, the right
to vote, eligibility for election to the
Folketing, the administration of jus-
tice, the concept of citizenship, for-
eign policy and the National Bank.

The Home Rule Government is re-
sponsible for other areas, including
transport and communication, and
the environment and nature. Green-
land is not a member of the EU,
but has an OCT scheme (Overseas
Countries and Territories scheme)
that ensures the country open access
to the European market for its fish
products.

International agreements entered
into by the Danish government

also cover Greenland and apply to
Greenland to the same extent unless
the Home Rule Government specifi-
cally requests exemption or devia-
tion from them. Denmark’s ratifi-
cation of the Climate Convention
and the Kyoto Protocol both cover
Greenland.

2.2.2 Population

Greenland has a population of
slightly more than 56,000, 88%
of which were born in Greenland.

Most of the remainder of the popu-
lation comes from Denmark.

Fishing is the main industry, and it
is estimated that about 2,500 people
are directly employed by it. In addi-
tion, around 3,000 people work in
the fisheries industry and derivative
occupations.

2.2.3 Geography

With an area of 2.2 mill. km?,
Greenland is the world’s largest
island. It extends over almost 24
latitudes. Nordpynten lies only 700
km from the North Pole, and Kap
Farvel, 2,600 km further south, is
level with Oslo. Towards the south,
the height of the sun and thus the
length of day and night are almost
as in Denmark. Towards the north
there is the midnight sun and win-
ter darkness, both lasting for almost
two-thirds of the year.

85% of Greenland is covered by

a continuous, slightly convex ice
sheet, which reaches a height of
more than 3,000 m above sea level.
In a borehole drilled in the cen-

tral part of the ice sheet, the drill
reached a depth of 3,030 m into the
bedrock.

The remaining 15% of the island

is home to Greenland’s flora and
fauna, and here, on the edge of the
ice sheet, the people live - mainly in
the coastal areas, from which there
is access to open water.

2.2.4 Climate
Greenland’s northern location and
the cold and more or less ice-filled
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seas that surround it are the main
reasons for its cold climate.

Greenland has a mostly arctic cli-
mate, and forests cannot grow there.
Particularly the northern part of the
country is close to the North Ameri-
can continent, separated from it by
only a relatively narrow and ice-filled
sea. The position of south Green-
land, on the other hand, means that
the climate here is influenced by the
North American continent to the
west, and the ocean to the east.

Atmospheric pressure

Atmospheric pressure is generally
highest in April/May. The weather
in Greenland is most stable at this
time of year. After this, in the sum-
mer months, the variation in atmos-
pheric pressure is small, but in win-
ter it is much greater, with a gener-
ally higher atmospheric pressure
towards the north than towards the
south, leading to a higher frequency
of cold winds from northerly direc-
tions and higher wind velocities.

The biggest pressure extremes in
Greenland occur in the winter pe-
riod because of the great tempera-
ture contrasts in the atmosphere.
The highest atmospheric pressure
measured in Greenland was 1059.6
hPa, which was recorded in January
1958. The lowest was 936.2 hla,
recorded in 1986 and 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 ice sheet’s kata-
batic wind system, the extent of
which is enormous. A katabatic
wind is a wind that blows down an
incline, moving from the central
part out towards the edge. The wind
velocity accelerates with increas-

ing incline of the surface, and the
topography can cause channelling,
resulting in an extremely high veloc-
ity at the edge of the ice.

Greenland has many days with little
or no wind. In some places on the
east coast this is the case for 60% of
the time.

Gusts can be very strong. Gusts of
up to 75.1 m/s were measured in
Danmarkshavn in 1975, but even
stronger gusts undoubtedly occur
in connection with the so-called
piterags. These fall winds, which
are katabatic, locally channelled
winds from the ice sheet, occur in
several locations in Greenland, and
are characterised by a very abrupt
change from light wind to storm. In
Greenlandic, piteraq means “that
which assaults one”.

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. The reason for this is

the summer midnight sun in north
Greenland. Conversely, winter dark-
ness and the absence of warm sea
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currents mean that the temperature
during the winter period differs con-
siderably from north to south.

There is also a big difference in the
temperature conditions at the outer
coast and inside the fjords. In sum-
mer, drift ice and the cold water
along the coast can mean that it is
warmer inside the fjords, while in
winter, on the other hand, the pres-
ence of the sea makes it warmer

FIGURE 2.14 ANNUAL MEAN TEMPERATURE 1873-2004, °C STATIONS IN DENMARK, THE
FAROE ISLANDS AND WEST GREENLAND

Source: Danish Meteorological Institute
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FIGURE 2.15 ANNUAL MEAN TEMPERATURE 1873-2004, °C STATIONS IN DENMARK, THE
FAROE ISLANDS AND EAST GREENLAND

Source: Danish Meteorological Institute
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in the coastal areas than inside the
fjords.

Foehn winds can disturb this picture
in the wintertime. Foehn winds are
very common in Greenland, and in
winter the hot, dry winds can cause
the temperature to rise by 30°C
within a relatively short space of
time, resulting in melting of snow
and ice. The temperature record of
13.9°C of 23 November 1987 in
Nuuk is an example of the effect of
a Foehn wind.

The highest temperature recorded in
Greenland since 1958 is 25.5°C. It
was recorded at the ice sheet station
in Kangerlussuaq in July 1990.

In Greenland, frost can occur in all
the months of the year except deep
inside the fjords at Narsarsuaq Air-
port and Kangerlussuaq for a couple
of the summer months. The “frost-
free” period in southern Greenland
varies from 60 to 115 days per year.

The coldest place in Greenland is
naturally on the ice sheet, where the
temperature can fall to below -70°C.
Temperatures in Greenland have
shown a slightly rising trend for the
last 125 years, although, on a short-
er time scale, temperatures have
generally fallen since the 1940s.
This has been most marked on the
west coast, where a rising trend has
only been seen over the last few
years. On the east coast, however
there has been a rising trend since
the mid 1970s. In 2003 there were
record high annual temperatures in
several parts of Greenland.
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Precipitation

Recorded precipitation in Greenland
decreases with rising latitude and
from the coast to the inland area. Par-
ticularly for southern stations there is
considerable seasonal variation.

In the extreme south and particu-
larly in the south-eastern region,
precipitation is significant, average
annual precipitation ranging from
800 to 2,500 mm along the coasts.
Further inland, towards the ice
sheet, considerably less precipitation
is recorded. In the northern regions
of Greenland there is very little pre-
cipitation, from around 250 mm
down to 125 mm per year. In a few
places there are arctic deserts, i.e.
areas that are almost free of snow
in winter, and where evaporation in
summertime can exceed precipita-
tion.

Not surprisingly, snow is very com-
mon in Greenland. In fact, at most
stations in the coastal region it can
snow all year round without snow
cover necessarily forming. There

are thus many days with snow dur-
ing the year, mostly in the southern
part of the country. The snow depth
is greatest in southern Greenland,
averaging from one to more than
two metres in all the winter months
and sometimes reaching up to six
metres. In southern Greenland the
snow cover can disappear altogether
during the winter in connection with
warm Foehn winds.

Towards the north, snow cover has
already formed in most places by

September and normally disappears
again in June/July.

Hours of sunshine

The part of Greenland north of

the Polar Circle, 66.5°N, has mid-
night sun and polar night of varying
length depending on the latitude.
Midnight sun means that the sun

is in the sky 24 hours a day, while
polar night means that the sun does
not rise above the horizon at all.

Despite the polar night, the north-
ern stations have more hours of
sunshine than the southern stations.
This is due to the “long” day, of
course, but also to generally less
cloud cover. However, although the
surface of the soil receives more so-
lar heat than in the tropics at around
the summer solstice because of the
long day, a considerable part of the
energy is reflected because of the
oblique angle of incidence and the
snow-and-ice-covered surfaces.

2.2.5 Economy

Principal income for the Home Rule
Government comes from transfers
from the Danish state - the so-called
block grant. In addition, the Landss-
tyre and the municipalities have rev-
enue from personal and corporate
taxes, indirect taxes, and licences.
There is no VAT. In addition,
Greenland receives payment from
the EU for access by EU fishermen
to Greenland’s fishing waters.

Greenland uses the Danish curren-
¢y, and Danish currency laws apply
in connection with the transfer of

funds between Greenland and other
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countries. This means that, in sev-
eral areas, Greenland is affected by
factors, e.g. interest and exchange
rates that are determined by external
factors.

Exports

93% of Greenland’s exports of
DKK 2,285 mill. in 2003 consisted
of fish products, 60% of which
were prawns. The export value of
fish products is heavily dependent
on the prices on the world market.
Although there was a considerably
greater production of prawns in
2003, falling prices on the world
market considerably reduced the ex-
port value.

Imports

Apart from fishery and hunting prod-
ucts, only a few goods are made in
Greenland. Imports therefore include
primarily all goods used in house-
holds, businesses and institutions,
and for investment. In 2003 imports
amounted to DKK 3,031 mill.

2.2.6 Energy

As in other modern societies, a large
part of Greenland’s CO, emissions
come from energy production and
supply. Approximately 55% of all
energy consumption is used for
heating and electricity.

Because of the big distances be-
tween towns in Greenland it is nei-
ther financially nor technically viable
to establish a supply grid connecting
them. This means that each town
has its own power plant or CHP
plant, and each settlement has its
own power plant - so-called island

operation. At the same time, the
climatic conditions mean that the
towns cannot tolerate lengthy inter-
ruptions in their electricity supply.
It is therefore also necessary to have
reserve and emergency plants.

Renewable energy

Up to 1993 all energy production
for electricity and district heating
was based on diesel-driven power,
heating and CHP plants. From
1993, when the hydropower station
at Buksefjord went into operation,
the capital Nuuk, where around 25%
of Greenland’s population live, has
been supplied with hydroelectric-
ity for electric heating, lighting, and
power. A small hydropower plant
in east Greenland started operation
in 2005, and a hydropower plant in
south Greenland is currently being
constructed.

Together with heat utilisation from
waste incineration plants, this means
that in 2001 about 8% of Green-
land’s energy consumption (incl.
transport, industry, etc.) came from
renewable energy sources.

Regular studies have been carried
out with a view to utilising other
renewable energy sources, but for
various reasons, including the high
requirements concerning security of
supply, the forms of energy utilisa-
tion in question have not been of
interest so far in Greenland.

Heating

Since 1993 all buildings built with
public subsidies in Nuuk have been
supplied with electric heating, and
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electric boilers with interruptible
electric heating have been installed
in existing district heating stations.
The electric boilers operate as
long as surplus electricity is avail-
able. When it is not, the oil boilers
take over. The electricity for this
is supplied at a competitive price.
In 2002, 38% of all electricity pro-
duced in Greenland went to perma-
nent and interruptible electric heat
in Nuuk.

In 10 towns the residual heat from
electricity production is used for dis-
trict heating. In addition, blocks of
flats have their own individual heat-
ing plant, while most single-family
houses have oil-fired central heating.

In settlements, most of the houses
have a central heating furnace or oil
stoves.

Electriciry

Electricity in Nuuk and Thasiilaq
comes from hydropower stations.
The electricity in the other towns
and settlements is produced at die-
sel-driven power plants. Work is go-
ing on to optimise the utilisation of
the power plants.

2.2.7 Transport

Passenger transport

All passenger transport to and from
Greenland is by air, via either Co-
penhagen-Kangerlussuaq or Copen-
hagen-Narsarsuaq. From Kangerlus-
suaq there is a connection via east
Greenland to Iceland as well as from
Narsarsuaq to Reykjavik in the sum-
mer.

Between towns and settlements in
Greenland, passenger transport is
by passenger ship, aeroplane, or
helicopter. Up through the 1990s
both sea and air passenger traffic
increased. The need for flexible and
rapid transport between towns has
increased parallel to developments
in society, and this has led to an in-
crease in the consumption of petrol.

There are bus services in the larger
towns, while in the smaller ones,
passenger transport is by taxi. To
get out into surrounding areas peo-
ple usually use sailing boats and
dinghies. There are around 5,000
dinghies in Greenland. The use of
private cars, which is not deemed
to have much effect on Greenland’s
CO, emission, is increasing. In 1990,
1,410 ordinary cars were registered
by private owners, while in 2001,
the figure rose to 2,097 - a 50% in-
crease.

Goods transport

Almost all goods transport, both to
and within Greenland, is by sea. A
small proportion, mainly mail and
perishable goods, is transported by
air. Increased coordination of pas-
senger and goods transport by sea
is being considered at regional level.
Efficient and flexible transport of
goods and passengers contributes to
economic growth, increased employ-
ment, and foreign-exchange earn-
ings. Therefore this is essential for
developing society.

2.2.8 Industry
The principal industry in Greenland
is fishing/fisheries, both with regard
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to export revenues and employment.
In 2001 the fishing fleet and the
land-based production facilities for
fish, crabs and prawns accounted
for about 30% of Greenland’s entire
energy consumption. Consump-
tion is based mainly on fossil fuels
(diesel oil, petrol and benzene). The
industry is very sensitive to market
fluctuations and it is therefore diffi-
cult to predict how it will develop.

TABLE 2.15. INCREASE IN HOUSING 1999-2003, BY MUNICIPALITY

Source: Statistics Greenland

Total | 1999 | 2000 | 2001 | 2002 | 2003
Total 930 191 83 239 185 232
Nanortalik 35 9 2 19 2 3
Qagqortoq 43 4 4 16 19
Narsaq 30 22 1 2 1 4
Paaamiut - - -
Nuuk 376 6 4 144 122 100
Maniitsoq 45 25 2 14 2 2
Sisimiut 140 55 37 3 11 34
Kangaatsiaq 13 o 1 3 9
Aasiaat 41 16 8 o 12 5
Qasigiannguit 2 . - 22
llulissat 77 1 12 19 14 21
Qegertarsuaq 14 8 5 - 1
Uummannaq 30 10 1 2 12 5
Upernavik 38 17 - 9 2 10
Qaanaaq 13 3 6 2 2
Ammassalik 29 5 1 4 3 16
Illoggortoormiut 4 - 4
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A large part of the rest of trade and
industry consists of service enter-
prises. Except for electricity and
district heating, energy consumption
and CO, emissions are not calcu-
lated separately for this part.

Exploration for raw materials (oil
and minerals) is being carried out
in Greenland continuously. If large-
scale extraction and production are
started up at some time in the fu-
ture, this could have a dramatic ef-
fect on Greenland’s CO, emissions.

There do not appear to be any en-
terprises using industrial gases in
their production. Small amounts of
potent greenhouse gases are used in
refrigeration. In recent years these
have been phased out on a volun-
tary basis.

2.2.9 Waste

Approximately 30,000 tonnes of
waste are produced in Greenland
each year. Six incineration plants in
towns incinerate about 70% of the
waste, while 47 small incineration
plants in settlements together in-
cinerate 13%. Much of the residual
heat from the six incineration plants
in towns is used for district heating.
The possibilities for reducing the
quantity of waste sent to landfills/
burnt are being investigated.

2.2.10 Buildings and infrastructure
As at 1 January 2004 there was a
total of 20,928 dwellings in Green-
land with an area of 1,379,633 m?.
The average dwelling is 63.8 m2and
this figure is rising. Most dwellings
are situated in the few large towns.
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About 200 new dwellings per year
are being built. However, as can

be seen from Table 2.5 below, the
increase in dwellings fluctuates con-
siderably from year to year.

The public sector plays a very
important role in the housing sec-
tor. Most housing is government
housing or built with a government
grant. Grants are available for hous-
ing built by the owners themselves,
cooperative housing, private hous-
ing, as well as municipal rental
housing. The public sector also sub-
sidises renovation and improvements
to private dwellings. For example
insulation and replacement windows
are initiatives which will lead to
reductions in energy consumption
by the dwelling. A large propor-
tion of the houses are more than

15 years old, and a refurbishment
programme has been initiated. This
modernisation includes reducing the
energy consumption of individual
houses.

2.2.11  Agriculture

Geographically, Greenland’s agricul-
ture is placed in the south and has
a very limited impact on CO, emis-
sions. It consists mainly of sheep
farming, as can be seen from Table
2.16. In Greenland in 2003 there
was a total of 59 livestock herds,
with 57 sheep herds and 2 herds

of domestic reindeer. The number
of sheep has remained relatively
constant since 1990, whereas the
number of domesticated reindeer
has more than halved. Since 1990
the area farmed has grown by 89%.
The increase in the area farmed is

due to cultivation of a large quantity
of coarse fodder.

TABLE 2.16. AGRICULTURAL AREA AND NUMBER OF
SHEEP AND DOMESTIC REINDEER IN GREENLAND,
1990 AND 2003

Source: Statistics Greenland, Home Rule Government, and Nunalerin-
ermut Siunnersorteqarfik/consultancy service for agriculture

1990 2003
Agricultural area (ha) 460 870
Sheep (total) 19,929 | 19,242
Domestic reindeer 6.000 100
(total) ' >

2.2.12 Forestry

There is no forestry in Greenland
apart from four experimental planta-
tions with conifers, with a total area
of 130 ha.

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 entered
into by the Danish government
cover the Faroe Islands and apply to
them to the same extent, unless the
Faroese government specifically re-
quests exemption or deviation from
them.

Denmark’s ratification of the Cli-
mate Convention covers the Faroe
Islands as well, but at the request

DeNMARK'S FOURTH NATIONAL COMMUNICATION ON CLIMATE CHANGE

61



62

of the Faroese government, geo-
graphical exemption was taken for
the Faroe Islands in connection with
Denmark’s ratification of the Kyoto
Protocol.

2.3.2 Population

In 2003 the Faroe Islands had a
population of 48,214 - an increase
of 6,000 since 1977. Net immigra-
tion was relatively small up to the
beginning of the 1980s but increased
relatively sharply in the years 1984-
89 as a consequence of a high level
of economic and employment activ-
ity. In the years 1990-1995 this pic-
ture changed to extensive emigration
due to a serious deterioration in the
economic and employment situation.
In 1993 and 1994 alone, net emigra-
tion corresponded to 8% of the total
population. Since 1996, the popula-
tion has been growing. In 2003 the
capital, Thorshavn, had a population
of 18,684, corresponding to slightly
less than 40% of the entire popula-
tion.

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 area is
1,399 square kilometres. The highest
points, almost 890 metres above sea
level, are on the northern islands. 17
of the islands are inhabited.

2.3.4 Climate

The climate on the Faroe Islands is
strongly affected by the warm North
Atlantic current and frequent pas-

sage of cyclones, which, depending
on the location of the polar front,
mainly come from southwest and
west. The climate is characterised by
mild winters and cool summers and
the weather is often moist and rainy.

The high pressure over the Azores
sometimes shifts towards the Faroe
Islands. This can result in stable
summer weather lasting several
weeks, with quite high temperatures.
In winter, on the other hand, the low
pressure systems can move more
southerly around the islands than
normal, bringing in cold air from the
north and a lengthy period of sunny
winter weather.

The maritime climate is also a re-
sult of the cold east Iceland current
(polar current), which splits into
two currents from eastern Iceland
towards the Faroe Islands. The mix-
ing of the water masses from this
and the warm Gulf Stream causes

a relatively big difference in the sea
temperatures around the islands, and
this in turn causes local variations in
the climate.

Atmospheric pressure

The normal atmospheric pressure at
sea level in Thorshavn is 1008 hPPa
on an annual basis, lowest from Oc-
tober to January (1004-1005 hPa)
and highest in May (1014 hPa).
The lowest atmospheric pressure re-
corded was 930.3 hPa on 11 January
1993, and the highest was 1048.9
hPa recorded on 13 December
1995. The islands have long periods
with both low pressure and high
pressure.
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The Faroe Islands lie close to the
normal cyclone paths over the
North Atlantic, and big and frequent
changes in atmospheric pressure,
with rises and falls of 20 hPPa within
24 hours are common throughout
the year. Sometimes, however, such
violent cyclones develop that pres-
sure falls of more than 80 hPA/24
hours occur.

Temperature

The annual mean temperature in
Thorshavn is 6.5°C. The tem-
perature in January and February
is around 3.5°C, and in July and
August, around 10.5°C. The an-
nual mean temperature varies from
place to place and is lowest at Vaga
Floghavn, 6.0°C, and highest in
Sandur on the island of Sandoy,
7.0°C.

In the 1990s the temperatures in
Thorshavn exhibited a slightly rising
trend.

Precipitation

Annual precipitation in Thorshavn
is 1284 mm, most in autumn and
least in summer. There are big geo-
graphical variations in precipitation,
mainly due to the topography of the
islands.

It rains a lot on the Faroe Islands.
Indeed, the Hvalvik has as much

as 300 days with precipitation, and
Thorshavn, 273 days. In the winter,
precipitation is often in the form of
snow. On average, Thorshavn has
44 days of snowfall per year, mostly
in December and January. There

is no snow at all in June, July, and

August, but there can be snow in
September.

Since the mid 1970s, precipitation in
Thorshavn has been roughly stable.

Hours of sunshine, cloud cover and
relative humaidity

Thorshavn has 840 hours of sun-
shine per year, most in May and
June, the average being around 125
hours. In some Decembers there
are no hours of sunshine at all. The
highest number of hours of sunshine
in a calendar month was 232 hours,
observed in May 1948 and in May
2000.

The location 