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Introduction

|l celandds Fifth National Communication to t
Climate Change describes the trends in greenhouse gas emissions in Iceland, policies and
measures to curb emissions and their effect, and other relevant informatioa withnthe

guidelines of the Convention.

Iceland has strengthened its governmental infrastructure and policy making in climate affairs

in recent years, in order to implement its commitments under the Kyoto Protocol and support
intensified action in mitiggon and scientific research and monitoring. A new climate change
strategy was adopted by the government in 2007, setting the goal of cutting emissions by 50
75% by 2050. A thorough analysis of 1lcelandé
expertgroup and on the basis of this a new action plan is being formulated, with the aim of
identifying further measures to cut emissions. A carbon tax was introduced in 2009. The
government recently announced its intention to participate in a joint efforthv@tBEuropean

Union to cut emissions by 30% in 2020, compared to 1990 levels, in the context of a robust
new international climate agreement. Iceland is part of the EU’s Emission Trading Scheme,
which wil |l become a si g n ipfofilecimtimetcommayedrs, with | c e |
the inclusion of aviatiorgluminumand ferrosilicon production in the ETS.

Total greenhouse gas emissions in Iceland increasegR¥%yin the period 1990 to 2007.
Emissions per capita ¢neased by6% in the same period, bemissionsper GDP(19907
2006)decreased b23%.

The main reason for the increase in emissions is the expansion of heavy industry in Iceland,
mainly in the field ofaluminumproduction. Such projects have a big impact on total emission
levels in Icelad because of the small size of the Icelandic economy, despite the fact that these
industries use renewable energy, and are required to use best available technology to
minimize emissions from industrial processes. In line with decision 14/CP.7, Iceland wil
report emissions of carbon dioxide from such new projects since 1990 separately for the
duration of the first commitment period of the Kyoto Protocol. By applying this decision, it is
projected that Iceland will meet its commitments under the Kyoto €ubtdespite the
predicted increase in overall emissions.

The Icelandic government has engaged in various measures to mitigate climate change by
curbing emissions and increase carbon sequestration. Progress has been especially noticeable
to date in the deease of emissions of fluorocarbons from #eminumindustry, and in
increased sequestering of carbon from the atmosphere due to increased government funding to
afforestation and revegetation. Carbon sequestration is a key factor in Icelandic climate
policy, because it complements government objectives of revegetation and afforestation of
eroded lands.



Tariffs on nonpolluting and lowpolluting vehicles have been lowered and the tax system
altered to make small diesgbwered cars more competitive thaefdre. Despite this, there

has been significant increase in emissions from the transportation sector in recent years. Plans
for a revised tax system to further encourage clisfré&gadly vehicles and fuels are aimed at
reversing this trend. New energgvng technology has been introduced in government
owned ships, and significant gains in reducing emissions from ships are seen as a possibility.
The fishing industry has pioneered the use of electricity (from renewables) instead of heavy
oil in fish-meal prauction.

Iceland is engaged in a number of reseancttidevelopment projects in climateendly
technology and renewable energy. Some notable examples are: Deep drilling for superheated
geothermal fluid; carbon capture and storage by mineralizatiorsadtizarock; production of
methanol from carbon dioxide in geothermal steam; information technology to reduce
emissions from ships; and use of hydrogen as fuel in cars and ships. The eventual success of
most of these projects is uncertain, but they sigr@mmitment by Iceland to seek new ways

to cut emissions and be ready to employ new and cleaner technology when it becomes more
widely available.

The single most notable feature with regard to Iceland and climate change mitigation is the
fact that aroun®0% of its energy and almost all stationary energyomes from renewable
resources, hydro and geothermal. This means that Iceland has few possibilities to reduce
greenhouse emissions from the praiitin of electricity and spackeating, as Iceland had
already almost abolished the use of fossil fuels for these purposes in 1990. On the other hand,
in perhaps no other field has Iceland a greater potential to contribute to global climate change
mitigation than by the export of knelow in the fields of renewable energy and climate
friendly technology. Efforts in this respect have been ongoing for detaglesmplified by

the running of the UN University Geothermal Programme and a new Li¥id Restoration
Training Rogramme.

1 Executive summary

National circumstances

Iceland is a parliamentary democracy. Most executive power rests with the Government,
which is headed by a prime minister. The population of Icelagdstsover300,000, with

almost twethirds of the population living ithe capital, Reykjavik, and surrounding areas.

Iceland has an area of 103,000 km, and is the second largest island in Europe after Great
Britain. Glaciers cover more than 10% of the area. Soil erosion and desertification is a
problem, and more than hath f t he countryos vegetati on
disappeared due to erosion since settlement some 11 centuries ago. The country is situated
just south of the Arctic Circle but the mean temperature is considerably higher than might be
expected at thitatitude. Relatively mild winters and cool summers characterize the climate.
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Iceland is an industrialized country with a high living standard. The country consistently
ranks among the top 10 states in the UNDP Human Development Index. Iceland is very
dependent upon international trade, and the generation of foreign revenue is highly dependent
on natural resources. The fishing industry relies on the rich fishing grounds in Icelandic
waters, theluminumand ferrosilicon industry on hydropower and geothemnalrgy and the
tourism industry on nature and natural beauty. The use of energy is very high per capita, but
the proportion of domestic renewable energy in the total energy budget is around 80%, which
IS a much larger share than in most other countries. Use of fossil fuels for stationary
energy is almost nonexistent but fossil fuels are used for transportation. Three features stand
out that make the Icelandic greenhouse gas emissions profile unusual. First is the high
proportion of renewable energy tfe total amount of energy used. Second, emissions from
the fishing fleet are unusually high. The third distinctive feature is the fact that individual
sources of industrial process emissions have a significant proportional impact on emissions at
the natimal level, due to the small size of the economy.

Greenhouse gas inventory information

The EnvironmenAgency compiles and maintains the greenhouse gas inventory. In 1990, the
total emissions of the six greenhouse gases cougreéhe Kyoto Protocol werd400Gg of
COy-equivalents In 2007, total emissions wedl82 Gg CO»-eq, excluding LULUCF. This

means that total greenhouse gas emissions in Iceland were3@36atbove 1990 levslin

2007. In that period, carbon dioxide emissions increased5®%, methane emissions
increased by7% and nitrous oxide emissions fell 8%6. Removals of C®from direct
humaninduced revegetation and reforestation since 1990 are estimate@18 Gg CO,-eq

in 2007. Industry, transport and fisheries are the three main sources of GHG emissions, but
other sources include agriculture and waste.

Policies and measures

Iceland is a party of the UNFCCC, and Iceland ratified the Kyoto Protocol on May 23, 2002.

A new climate change strategy was adopted by the government in 2007, setting the goal of
cutting emissions by 505% by 2050. The government recently announced its intention to
participate in a joint effort with the European Union to cut emissions by 3090920, 2
compared to 1990 levels, in the context of a robust new international climate agreement.
Iceland is part of the EU’s Emission Trading Scheme, which will become a significant part of

|l cel anddés mitigation prof i | efaviationalumeunamdmi n g
ferrosilicon production in the ETS. A carbon tax on all fossil fuel emissions was introduced in
2009.

In addition to these economy wide schemes, the Icelandic government has engaged in various
measures to mitigate climate changechrbing emissions in individual sectors and increasing
carbon sequestration. Progress has been especially noticeable to date in the decrease of
emissions of fluorocarbons from tlEuminumindustry, and in increased sequestering of
carbon from the atmobpre due to increased government funding to afforestation and
revegetation. A central challenge is to curb and cut emission in the transportation sector,

8



which have grown significantly despite the creation of economic inceriivesanglow- and
zeroemission cars.

Projections and the total effect of measures

Emissions of greenhouse gases are projected to increase in the short run, to 2020, and then
decrease slowly until 2050, with businessusual or only minimal measures to curb
emissions. There is gat uncertainty in projections of GHG emissions, mainly caused by
uncertainty over possible new projects in aluminum and ferrosilicon production. If emissions
are in accord with projections, Iceland will be able to meet its obligations for the first
commitment period of the Kyoto Protocol, even with the planned expansion in energy
intensive industries, with the deployment of Decision 14/CP.7.

It is difficult to estimate the exact effect of most measures on emission levels, with the
exception of carbon segstration by afforestation and revegetation, which will have an
estimated mitigation impact @B0Gg CO,-eqin 2010. It is also possible to estimate the
mitigation impact of decreased emissions by the aluminum industry by comparing the
required PFC limit of 0.14CO,-eq't aluminumwith theworld median emissions of PFCs for
the point fed prebakiechnology(PFMB), which isbest available technologgr the global
mean average for aluminum productidine calculation of the impact of strict regulation of
these emissions yields an estimated mitigation beneditld tCO,-eqg/t aluminum when
compared with worldwid users of the PFPB technology d®t CO,-eq/t aluminum when
compared with the global averagq@r the totabnnualproduction of aluminum in Iceland,
780 000tons, thebenefits of using the limit d.14t CO,-eq/t aluminumare about 101 000
tonsCO,-eqg/yeawhen compared with the world median for PFPB smeltersabodt 437
000tonsCO,-eq/yeawhen compared with the world total averagke quantitative impact

of other measures is more difficult to estimate.

More effort is needed to reduce emissiddarrently, a new climate mitigation action plan is
being formulated on the basis of an expert s

Impacts and adaptation measures

A 2008 governmenrsponsored comprehensive survey by a committee of scientific ekjperts
significantly increased understanding of the likely impact of climate change on nature and
society in Iceland. |l celandds gl aciers are &
the I celandic | andscape, c, aheyecouid raggelyodisappear 1 0 % ¢
in the next century or two. An increase in temperature could have some positive effects on
marine resources and fish stocks in the short run. However, more insects could increase risks

of disease in both plants and humansceRé studies show that ocean acidification in the

waters around Iceland is about twice the global average. Ocean acidification is a relatively

new concern, and in a longer perspective it could become one of the most worrying aspects of
climate change forcle | an d, along with possible changes
high dependence on living marine resources.



Financial assistance and technology transfer

|l cel andbébs provision of Overseas Devel opment
yeas, and reached 0.48% in 2008. The most notable efforts regarding climate change are the
operation of the UN University Geothermal Training Programme and the recently established
Land Restoration Training Programme, which became an official UNU trainogggmme in

2010. These programmes provide capacity building for developing countries in the areas of
renewable energy and revegetation, where Iceland has expertise.

Research and systematic observation

Funds allocated to research and development were f1&D®& in 1990 but had reached
around 2,7% of GDP in the year 2007, making Iceland sixth among OECD countries in R&D
spending per GDP. Icelandic scientists are involved in a number of cliglated research
projects. The Icelandic Meteorological OfficeM(®) is involved in climate system studies

and does some work on modeling and prediction. Icelandic scientists and research institutions
are involved in several projects that study the impact of future global climate changes.
Important research projects dle@ith technical aspects of mitigation, inding renewable
energy and other climafeendly technology, and methods to increase carbon sequestration,
and measure mitigation gains by revegetation and afforestation. The two institutions most
important in elation to observation of climate change are the IMO and the Marine Research
Institute (MRI). Research affects policy making in various ways, a recent example being
results showing drained wetlands being a significant and previously unrecognized emission
source. This has made authorities includetland reclamation as part ochmate mitigation

policy and propose wetland conservation and reclamation as an elective activity in a future
global climate agreement.

Iceland is engaged in a number of reseamaxhdevelopment projects in climateendly
technology and renewable energy. Some notable examples are: Deep drilling for superheated
geothermal fluid; carbon capture and storage by mineralization in basaltic rock; production of
methanol from carbon dioxidén geothermal steam; information technology to reduce
emissions from ships; and use of hydrogen as fuel in cars and ships.

Education, training and public awareness

Environmental education in schools has increased in the past decade. The University of

|l cel and now offers a Masterods degree iIin enyv
integral subject. Many upper secondary schools offer courses in the samaceospécial

emphasis on environmental issues in their curriculum. Studies of environmental issues in
primary schools are included in many subjects, especially natural sciences. As renewable
energy is used for both space heating and electrical productiomterelated public
information and awarenesaising campaigns focus on transportation andencouraging
alternative transport modes to the private car.
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2 National circumstances

2.1 Government structure

Iceland has a written constitution and ipaliamentary democracy. A president is elected by
direct popular vote for a term of four years, with no term limit. Most executive power,
however, rests with the Government, which must have majority support of Althingi, the
Parliament. Althingi has 63 méyars, and parliamentary elections are held every four years.
The government is headed by a prime minister, and the executive branch is currently divided
among 12 ministers. Judicial power lies with the Supreme Court and the district courts, and
the judiciay is independent.

The country is divided intd@8 municipalities, and local authorities are elected every four
years. The largest municipality is the capital, Reykjavik, Wit427 inhabitants, but the
greater capital area hasound 200thousand inhakants in7 municipalities. The smallest
municipality on the other hand has oB§ inhabitants. In 1990 the number of municipalities

was 204, but an attempt has been made to unite small municipalities, and this has resulted in
fewer, but more populous, migipalities. This trend is likely to continue since the tasks of
local authorities have grown increasingly complex in recent years. The local authorities have
their own sources of revenue and budgets and are responsible for various areas that are
importantwith regard to greenhouse gas emissions. This includes physical planning, granting
industry licenses and the design and operation of public transport. Municipalities also play an
important role in education.

The Ministry for the Environment is responsible for the implementation of the UNFCCC and
coordinated national climate change policymaking in close cooperation with the Ministries of
Fisheries andAgriculture, Industry Energyand Tourism Transport Commurications and

Local GovernmentFi nanc e, Foreign Affairs and the Pri
institutions and public enterprises, operating under the auspices of these ministries, also
participated directly or indirectly in preparing the natidnglementation policy.

2.2 Population

The population of Icelandas319,000 in 2008 The population is projected to grow by about
6,59 over the next decade, reaching aro@46000 in 2020. Settlement is primarily along

the coast. More than 60% of thation lives in the capital, Reykjavik, and surrounding areas.

In 1990 this same ratio was 57%, demonstrating higher population growth in the capital area
than in smaller communities and rural areas.
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Population by sex and age 1960 and 2004
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Iceland is the most sparsely populated country inopel The population density is three
inhabitants per square kilometer. Given the large percentage of the population living in and
around the capital, the rest of the country is even more sparsely populated, with less than one
inhabitant per square km. Abmt fourfifths of the country are uninhabited and mostly
uninhabitable, the population therefore being concentrated in a narrow coastal belt, valleys
and the southwest corner of the country.

2.3 Geography

Iceland is located in the North Atlantic betweenrMay, Scotland and Greenland. It is the
secondargest island in Europe and the third largest in the Atlantic Ocean, with a land area of
some 103 thousand square kilometers, a coastline of 4,970 kilometers andaau€&mile
exclusive economic zone txading over 758 thousand square kilometers in the surrounding
waters. Iceland enjoys a warmer climate than its northerly location would indicate because a
part of the Gulf Stream flows around the southern and western coasts of the country. In
Reykjavik the average temperature is nearly 11°C in July and just below zero in January.
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Geologically speaking, the country is very young and bears many signs of still being in the
making.Iceland is mostly mountainous and of volcanic origihe Mid-Atlantic Ridge runs

across Iceland from the soutfest to the nortleast This area is characterized by volcanic
activity, which also explains the abundance of geothermal resoGlaesers are a distinctive
feature of Iceland, covering about 11% of the total lareh. The largest glacier, aldoe

largest in Europeis Vatnajokull in Southeast Iceland with an area of 8,300. Katacial
erosion has played an important part in giving the valleys their present shape, and in some
areas, the landscape possesses algiaeacteristicsRegular monitoring has shown that all
glaciers in Iceland are presently receding.

Rivers and lakes are numerous in Iceland, covering about 6% of the total land area.
Freshwater supplies are abundant, but the rivers flowing from theahiglko the sea also
provide major potential for hydropower development. Geothermal energy is another domestic
source of energy.
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