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About the Arctic Footprint and Policy Assessment

The study AArctic Footprint and Policy Assessmento

environmental policies with respect to the Arctic region. The study will undertake an assessment of the
EUBs cur r e ornthefArte teqvironmment and evaluate how it could change over time. The
effectiveness of t h e -Elatédspolides will also tbe amalysed, ringludimge how
these policies relate to current and future footprint scenarios. Options for improving EU policy will also
be developed. The AArctic Footprint and Pol i
Commission, DG Environment under contract EuropeAid/128561/C/SER/Multi. Ecologic Institute leads
the project team, which includes three additional institutes: the Arctic Centre, SERI and Stockholm
Environment Institute. The analysis and ideas put forward in this report are entirely the responsibility of
the contractors and do not necessarily reflect the views of DG Environment.
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Executive Summary

The European Union (EU) has a significant impact on the socio-economic and environmental

aspects of the Arctic region. Three Member States i Denmark (/Greenland), Finland and

Sweden - have territories in the Arctic. Two other Arctic states i Iceland and Norwayi are

members of the European Economic Area. At the same time, the EU is a relative newcomer

to Arctic policy i and it may appear to have limited options for influencing non-EU Arctic
policy. However, as underscored by the 2009 ACol
findings of this report, EU participation in Arctic decision-making can occur through many

policy pathways, including stronger EU environmental laws, increased cooperation through

mul tilater al agreements and international l eac
sustainability policy f or the EU high northo, which focuse:
Arctic research and information is expected in 2011.

Results from the EU Arctic Footprint and Policy Assessment (AFPA) project show a wide

range of policy options for Europe to reduce its environmental footprint in the Arctic, while at

the same time recognising the importance of t he
natural resources for local and indigenous people. The analysis focuses specifically on the

EU, and does not elaborate on the impacts of other Arctic or non-Arctic nations. Analysis was

conducted within nine distinct policy issue areas: 1) biodiversity, 2) chemicals and
transboundary pollution, 3) climate change, 4) energy, 5) fisheries, 6) forestry, 7) tourism, 8)

transport and 9) Arctic indigenous and local livelihoods. Both qualitative and quantitative
analysis of the EUbs Arctic footprint point to |
are presented for each. Furthermore, three illustrative scenarios describing potential changes

in the EU6s Arctic footprint up to 2-{@BrOpolipyr ovi de
considerations.

Key findings
ISSUE AREA SUMMARY
Biodiversity Status: Arctic biodiversity is threatened by both local and global drivers,

including direct habitat disturbance and contamination from certain Arctic
industries as well as changes in food availability and habitat ranges from
climate change. Arctic terrestrial vertebrate populations have declined by
10% over the last 30 years, the majority of polar bear populations are
decreasing in size, and the species composition in marine ecosystems is
changing as certain bottom-dwelling and pelagic species move northward.

EUbs footprint ( %Noffagshgplinditatod. | mpact )

EU Policy Options

1. Extend conservation networks with a focus on Arctic regions and
resolving conservation goals with local interests.

2. Assist in improving international maritime governance by fully
implementing the UN Fish Stocks Agreement, including relevant
provisions under the OSPAR Convention and supporting extension
of the NAMMCO.

3. Help reduce the spread of invasive species by monitoring and
managing native European species with the potential to invade the
Arctic.

4. Promote cooperation for conservation by participating in and
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ISSUE AREA

SUMMARY

supporting, for example, the IPBES.

Chemicals and
Transboundary
Pollution

Status: Persistent organic pollutants (POPs) have become widely distributed
in the Arctic and remain intact for many years. They can accumulate in the
fatty tissue of organisms and are toxic to both humans and wildlife. Heavy
metals reach and are re-distributed within the Arctic through the atmosphere,
water, ice, and biotic transport mechanisms. They have also been associated
with contamination and potential toxicity. Long-range transported air
pollutants such as SO, and NO, form Arctic haze and contribute to
acidification. These air pollutants can also change the short and long wave
radiation balance of the Arctic, affect visibility, and act as a pathway for
additional contaminants into Arctic ecosystems.

EUbs footprint ( % Opodveragée, iomanultipie mgicatars i)
35%

EU Policy Options

1. Support ongoing efforts to adopt international mercury
agreement that addresses increasing emissions in Asia as well as
the use of mercury in developing countries.

2. Develop integrated pollution control of black carbon, mercury,
POPs and CO, from coal combustion both domestically and abroad
by expanding, for example the EU and China Partnership on Climate
Change.

3. Coordinate activities between REACH and the Arctic Council
working groups, using the examples of the Stockholm Convention
and AMAP.

Climate change

Status: The main effects of climate change on the Arctic include the
widespread melting of glaciers and sea ice and rising permafrost
temperatures. This poses increasing challenges to Arctic wildlife and
communities, which are potentially faced with increased flooding,
compromised infrastructure, ecosystem changes and invasive species.
There may also be economic benefits from reduced sea ice and higher air
and water temperatures, including increased opportunities for fisheries,
tourism, shipping, and hydrocarbon exploitation. Many of these benefits are
highly dependent on infrastructure development.

GHG emissions are causing climate change, with black carbon deposition
increasing the rate of melting snow and ice. The EU is a major source of
black carbon deposited in the Arctic.

EU6s footprint ( %GlKHG emgdiooskram theiEbhp B6%t )

Eur op ean c ehare of blacincarlbos emissions to the Arctic i 59%

EU Policy Options

1. Reduce domestic GHG emissions and implement an unconditional
30% emissions reduction goal for 2020.

2. Reduce black carbon emissions through, for example, stricter
emissions standards for diesel engines.

3. Support reducing emissions from international shipping through
international agreement under the IMO or UNFCCC, or with a
coalition of countries.

4. Dedicate funding to Arctic adaptation needs and research the
adaptation needs of Arctic communities.
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ISSUE AREA

SUMMARY

Energy

Status: The Arctic may become an important source of oil and gas in the
futur e, containing an estimated 6.7
26% of proven natural gas reserves. New infrastructure developments such
as pipelines, roads, harbour facilities and other transport infrastructure for the
exploration of the Arcticds | arge r
causing land fragmentation, threatening biodiversity, and heightening the risk
of polluting land and water ecosystems. Oil contamination and large oil spills
create clean-up <chall enges and can threat
increasing reliance on fossil fuel imports to meet energy needs, particularly
from Russia and Norway, as well as its expanding renewable energy and
energy efficiency policies are major drivers of its Arctic impacts.

EU6s footprint (% BUF2 7dlso bfaln ail mpdaecnte
from the Arctic oil and gas industry i 24%

EU Policy Options

1. Support a multilateral agreement on offshore oil and gas
activities which would account for the specific circumstances of the
Arctic and require EIAs for any energy recovery activities.

2. Cooperate with Russia through an existing or new bilateral
agreement on reducing the environmental footprint of hydrocarbon
extraction.

3. Strengthen the Northern Dimension policy to encourage best
practices and sustainable energy development in the Arctic.

Fisheries

Status: Reducing IUU fishing and sustainable development of Arctic
fisheries are two challenges that must be addressed. Many Arctic and sub-
Arctic fisheries are already over-exploited, and research is required to
assess the state of fish stocks in certain Arctic areas. Over-fishing is a
source of great concern for Arctic communities, and can reduce the viability
of Arctic fisheries already threatened by climate change. Unclear or
incomplete jurisdiction of RFMOs in Arctic areas will likely need to be
clarified under the UN Fish Stocks Agreement. Though the EU only catches
approximately 4% of all fish caught in the Arctic, the EU is one of the largest
seafood markets in the world.

EU6s footprint (% BEUR2 7@dlso bsehlariemp anc tf
Arctic countries i 39%

EU Policy Options

1. Strengthen market-based instruments to incentivise sustainable
fishery expansion, such as environmental sourcing standards for
imports.

2. Enforce IUU fishing regulation by continuing efforts to develop and
strengthen bilateral and multilateral agreements with major fisheries
products trade partners.

3. Enact a moratorium on commercial fishing within certain Arctic
areas, like the US, until regulatory loopholes are closed.

Forestry

Status: Arctic forests represent only a small fraction of total boreal forested
area and forestry has declined in the Arctic over the last century. However,
forestry and wood-processing are major economic sectors in some Arctic
regions. Arctic forests are threatened by oil and gas development, logging
activities and climate change which may impact genetic diversity of tree
populations. Climate change will likely have varying effects on the viability of
various tree species. In general, the Arctic tree line has shifted northward.
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ISSUE AREA

SUMMARY

EU6s footprint (% BUF2 7dlso bfaln ail mpdaecnte
from the Arctic forestry industry i data unavailable

EU Policy Options

1. Strengthen Sustainable Forest Management by making it
compulsory in the EU and endorsing existing certification schemes.

2. Reduce pressure on boreal forests by reducing demand for wood
products such as pulp and paper and increasing recycling rates.
Measures would also be needed to decrease demand for wood as
an energy source.

Tourism

Status: Arctic tourism is on the rise, a significant percentage of which is
patronised by EU tourists. Cruise ship impacts and ensuring that tourists do
not disrupt delicate habitats are specific Arctic concerns. The increase in
visitors, combined with changing conditions related to climate change, and
introduction of invasive species to the Arctic may disturb wildlife.

EUbs footprint (c®: Shdre of EUotduiasts inithm pratic 1
27%

EU Policy Options

1. Form a European Arctic Tourism Association to holistically
manage Europe-based tourism to the Arctic.

2. Increase the number of Arctic World Heritage Sites under the UN
World Heritage Convention.

3. Link tourism and conservation by encouraging tour operators and
any tourism associations to facilitate close cooperation between
tourism stakeholders and conservationists.

Transport

Status: Shipping is an important activity in the Arctic with growing and
significant environmental impacts, especially with the prospect of new
shipping routes through the Northern passages. Increased Arctic shipping
would increase emissions of CO, and other air pollutants. Qil spills from
tankers is also a concern given the difficult weather and ocean conditions in
the Arctic.

EUbs footprint ( % EUEharg of glbbal Ishipping pratfic in)
the Arctic T data unavailable

EU Policy Options

1. Support development of the IMO Polar Code by making it binding
through existing international agreements and/or implementing its
provisions in the EU.

2. Support the designation of PSSAs in the Arctic under the IMO
(MARPOL).

3. Support the development of Arctic shipping infrastructure by
promoting the multilateral Arctic Search and Rescue Instrument and
exploring the possibility of an Arctic marine traffic awareness system.

Arctic Indigenous
and Local
Livelihoods

Status: Lo c a l and indigenous peopl esd |
by environmental degradation. Smaller population numbers are projected
due to outmigration; their traditions and resources are jeopardized both by
direct climate change impacts and the increasing value of their resources for
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ISSUE AREA SUMMARY

market purposes; and there is a lack of knowledge on what these
communities will require under climate impact scenarios. Most economic
activity in the region is devoted to the exploitation of natural resources,
mostly non-renewables including minerals, gas, and oil, which has a
significant environmental impact. Certain large sectors of the Arctic economy
are low-income, such as fisheries and the reindeer- and fish-processing
sectors. There is also a high dependency on transfer payments from federal
governments.

EUbBs f ooBUpmpaat bn: employment/income on the Arctic i data
unavailable

EU Policy Options

1. Establish an I ndigenous P eto prbvides
indigenous communities with continuous, stable financial and
logistical support.

2. Establish a Working Group on Indigenous Peoples under the
Northern Dimension Policy.

3. Establish participatory mechanisms within the EU biodiversity
policy, thereby utilising traditional ecological knowledge and
reducing land-use conflicts.

The EU Arctic footprint Future Scenarios (section 3) describe three different futures in 2030,
utilising different assumptions on four key parameters: (1) the rate of climate change in the
Arctic, (2) the efficacy of management of Arctic environmental pressures, (3) economic
growth in the EU and (4) the efficiency of resource use by EU actors.

In the Race for Resources scenario, a high level of economic growth and a low level of
resource efficiency in the EU interact with rapid climate change and a low level of
effectiveness in management of Arctic pressures to result in a high impact EU footprint in the
Arctic in 2030. Consumption patterns have been largely unaffected by environmental
concerns and the EU falls short of several of its 2020 environmental goals.

In the Business as Usual scenario, moderate EU economic growth (approximately 2%
annual increase in GDP) is essentially counterbalanced by a nearly comparable increase in
resource efficiency. Europe 2020 targets have all been met. However, efforts at managing
pressures in the Arctic are not quite able to hold the effects of climate change in check and
environmental conditions in the Arctic continue to deteriorate. The balance struck between
variables in this scenario is very delicate and slight shifts in any of them could tip the balance
in one direction or the other.

In the Eased by Efficiency scenario, economic growth in the EU coupled with high
resource efficiency creates low demand for resources and products, allowing for greater
strides towards sustainable rates of consumption and reducing global greenhouse gas
(GHG) emission levels. Though the momentum of climate change continues to create some
pressures in the Arctic, these challenges are addressed through a high level of international
cooperation on Arctic adaptation and ambitious regulation of black carbon and GHG
emissions.

These scenarios highlight that the EU will face several key challenges across all three
futures. These challenges include:
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Utilising ecosystem-based management

Assisting in Arctic climate change adaptation efforts

Continuing climate change mitigation efforts within the EU and internationally
Continuing to increase resource efficiency

Reducing pollution from a wide variety of sources

© g bk~ w NP

Strengthening the policy process within the EU and among other international actors
and improving cooperation

In conclusion, the results of t h e EUO s Arctic footprint aSSess me
issue in Section 2, are presented in the form of a scorecard (see Figure 1, below). The
scorecard indicates the EUOGs share in each indi
contributionto Arct i ¢ i mpact s. Lack of data prevented quaea
forestry, transport and Arctic indigenous and local livelihoods. Further research is needed to

address these information gaps.

Figure 1 EU Arctic footprint s corecard with flagship indicators

| CATEGORY  FLAGSHIPINDICATOR  EUSHARE

Biodiversity no flagship indicator n.a.

PCB-153 emissions from Europe

©0

Market demand for BFRs in Europe

EU-27's share of mercury emissions over the

. 24%
Arctic y

Chemicals )
EU-27's final demand for products from mercury-

intensive Arctic industries
SO, emissions from the EU-27

EU-27's final demand for products from SO,-
intensive Arctic industries

GHG emissions from the EU

Climate change o
Europe's share of black carbon emissions to the

00000

Arctic
EU-27's final demand for products from the )
Sl Arctic oil and gas industry Gl
. . EU-27's share in fish imports from Arctic
Fisheries :
countries
EU-27's final demand for products from the 0
Forestry Arctic forestry industry n-a O <20%
Tourism Share of EU-27 tourists in the Arctic 27% 20-35%
Transport EU share of global shipping traffic in the Arctic n.a. O 35-50%
Arctic livelihoods = EU impact on employment/income in the Arctic n.a. ‘ >50%

Source: Sustainable Environment Research Institute (SERI), 2010.

This study makes clear that the EU is currently addressing many of the potential impacts to
the Arctic environment, and is aware of the potential for more severe effects in the future.
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However, certain policy gaps must be addressed
potential future Arctic impacts, particularly in order to account for future uncertainties
indentified in many of the policy issue areas.

ES7



Arctic Footprti and Blicy Assessment

Table of Contents

EXECULIVE SUMMAIY ..ot ES-1
Table Of CONTENTS ... e [
LiSt Of @CIONYIMS ..o e e 1l
LISt Of FIQUIES e e Vi
LISt Of tABDIES cceeeie e Vil
I 8 0 o [ o 4 o o TP 1
2 EU Arctic Footprint and Policy Assessment .........cccccceevevviieeennnnn. 5
2.1 BIOIVEISITY ot e e e e e e aaaaa 5
2.2 Chemicals and transboundary pollution ............cccccoiiiiiiiiiiiiiiiiiies 11
2.3 Climate ChanQe ......cooiiiiiii e e e e e aaaans 27
2.4 BN BIOY it et a e eannn 38
2.5 FISNEIIES ..ttt 50
2.6 FOTSIIY it 60
P2 A o U 1 ] o 0 67
2.8 TTANSPOIT ettt e e e e e eenan 75
2.9 Arctic indigenous and local livelihoods ...........cccooeiiiiiiiiiiiiiiii e, 86
3 Future Scenarios (UP t0 2030).....ccccuuiieeiiiieieiiieeeeiie e e e e e e 101
I 200 R oY o Yo [T 1 o1 o IS 101
3.2 EU-Arctic scenarios uUp t0 2030 ......ccuuuuiiiiieiiiieeeeiiee e 103
3.3 Long-term policy CONSIAEratioNs ..............uueueuuummmmmmniiiiiiiiiiiiineiniiinnnnanes 113
S @] o [ox 11 1] Lo o KPP SPIRPT 117
5 References (organised by report section) ........cccccoeveiiiieiinen. 121
S0 R [ oY € o Yo [0 Tox 1 o] o PSSP 121

5.2 Arctic Footprint and Policy Assessment (and corresponding sections
OF ANNEX C) it 122



Arctic Footmri and Blicy Assessment

5.3 Future scenarios (and corresponding ANNex B)........coovvviiiiiiiinnnnnnn. 158
5.4 CONCIUSION ittt e e 159
ANNEXES .. A-1
Annex A Methodology for the EU- Arctic Footprint .........ccccceeiiiieeiiiieeiinnnnnn. A-1

Annex B AFPA Scenario workshop description and list of participants....B-7
Annex C Detailed description of policies in Section 2..........ccccoevvvieiiiennnns C-21

Annex D Policy SUMMaAry MatriX ........eecoiiieeiiiiiiiiiiinee e eeeeens D-57



Arctic Footmri and Blicy Assessment

List of acronyms

ACIA
ABS
AFPA
AMAP
AMSA
BC
BFR
CAFF
CAP
CBD
Cd
CFP
CH,
CITES

CMS
CO
CO,
EATA
ECJ
EEA
EIA
EIDHR
EMSA
ENPI
ERDF
ETS
FAO
FLEGT
FMP

FOC

FSC

GDP
GEO
GHG

Arctic Climate Impact Assessment

Access to genetic resources and Benefit Sharing (under CBD)
Arctic Footprint and Policy Assessment

Arctic Monitoring and Assessment Programme

Arctic Marine Shipping Assessment

Black Carbon

Brominated Flame Retardant

Arctic Council Conservation of Arctic Flora and Fauna
EU Common Agricultural Policy

UN Convention on Biodiversity

Cadmium

EU Common Fisheries Policy

Methane

UN Convention on International Trade in Endangered Species and Wild
Fauna and Flora

UN Convention on the Conservation of Migratory Species of Wild Animals
Carbon monoxide

Carbon dioxide

European Arctic Tourism Association

European Court of Justice

European Economic Area

Environmental Impact Assessment

European Instrument for Democracy and Human Rights
European Maritime Safety Agency

European Neighborhood and Partnership Instrument
European Regional Development Fund

EU Emissions Trading System

UN Food and Agriculture Organization

Forest Law Enforcement, Governance and Trade

Fisheries Management Plan
Flag of Convenience

Forest Stewardship Council
Gross Domestic Product
Global Environment Outlook
Greenhouse Gas



Arctic Footmri and Blicy Assessment

HCB Hexachlorobenzene

HFC Hydrofluorocarbon

Hg Mercury

IAATO International Association of Antarctic Tour Operators

IATA International Arctic Tourism Association

IBPP Institution Building Partnership Programme

ICES International Council for the Exploration of the Seas

ILO International Labor Organization

IMO International Maritime Organization

IPCC Intergovernmental Panel on Climate Change

IUU lllegal, Unregulated and Unreported fishing

LRTAP UNECE Convention on Long-Range Transboundary Air Pollution

LULUCF Land Use, Land-Use Change and Forestry

MEA Multilateral Environmental Agreement

MEPC Maritime Environment Protection Committee

N.O Nitrous oxide

NAMMCO North Atlantic Marine Mammal Commission

ND EU Northern Dimension

NMVOC Non-methane volatile organic compounds

NO, Nitrogen oxides

NPP EU Northern Periphery Programme

ocC Organic carbon

OECD Organisation for Economic Co-operation and Development

OSPAR Convention for the Protection of the Marine Environment of the North-East
Atlantic

Pb Lead

PBDE Polybrominated diphenylether

PCB Chlorinated Phenolic Compound

PCDD polychlorinated dibenzo-p-dioxin

PCDF polychlorinated dibenzofuran

PEBLDS Pan-European Biological and Landscape Diversity Strategy

PEFC Programme for the Enforcement of Forest Certification Schemes

PFC Perfluorocarbon

PFOS Perfluorooctane sulfonate

POP Persistent organic pollutant

PSSA Particularly Sensitive Sea Area

RE Renewable Energy



Arctic Footmri and Blicy Assessment

RFMO
SATA
SDS
SEA

SFs

SFM
SMART
SO,
SOLAS
TAC
TACIS
TEK
UNCLOS
UNECE
UNEP
UNESCO
UNFCCC
UNFF
UNGA
USGS
VPA
WGIP
o-HCH

Regional Fisheries Management Organisations
Sustainable Arctic Tourism Association

EU Sustainable Development Strategy

Strategic Environmental Assessment

Sulphur hexafluoride

Sustainable Forestry Management

Sustainable Model for Arctic Regional Tourism

Sulfur dioxide

International Convention for the Safety of Life at Sea

Total Allowable Catch

Technical Aid to the Commonwealth of Independent States
Traditional Ecological Knowledge

United Nations Law of the Seas Convention

United Nations Economic Commission for Europe

United Nations Environment Programme

United Nations Educational, Scientific and Cultural Organization
United Nations Framework Convention on Climate Change
United Nations Forum on Forests

United Nations General Assembly

United States Geological Survey

Voluntary Partnership Agreement

UN Working Group on Indigenous Populations

Lindane



Arctic Footmri and Blicy Assessment

List offigures

Figure 1 EU Arctic footprint scorecard with flagship indicators.............ccccovvvviieiiiieeeciiviiiinnn, 6
Figure 2 Pathways of contaminants t0 the AICHC ............uuueuriiiiiiiiiiiiiiiiiiieeeeeeeeneees 14

Figure 3 Contributions of selected groups of emission sources of PCB-28, PCB-118, and
PCB-153 (POPs) to deposition over the Arctic region in 2005 .........ccooovviiiiiiiiiineeeeeeeeenn 16

Figure 4 Contributions of selected groups of emission sources of HCB (POP) to depositions
over the Arctic region iN 2005 ... ... e e e 17

Figure 5 Contributions of selected groups of emission sources of 2-HCH (POP) to
depositions over the Arctic region in 2005 ...........ouuiiiiiiii e 17

Figure 6 Estimated annual worldwide market demand for selected BFRs (POP) in 2001 by

TGO LR 18
Figure 7 Source regions of mercury emissions reaching the Arctic, 2005................cccvvvvnnnnn. 19
Figure 8 Shares of SO, emissions to the Arctic from selected source regions, 2001 ............ 20
Figure 9 Shares of NO, emissions to the Arctic from selected source regions, 2001 ............ 21
Figure 10 EU-27 GHG emissions, 1990-2008, by sector (does not include LULUCF)........... 28
Figure 11 Global shares of greenhouse gas emissions iN 2007 ..............uuuevememiimiemimmiininennn. 31
Figure 12 Shares of anthropogenic black carbon emissions to the Arctic from selected source
(=T 0 o] T2 010 1 R 32
Figure 13 EU-27 Net energy imports and energy dependence, 1997-2008 .................ovvuee.. 38
Figure 14 Arctic hydrocarbon resources, existing sites and prospective areas, 2001 ........... 40

Figure 15 Final demand for Arctic oil and gas production, including pipeline transportation,

24010 PP 42
Figure 16 Arctic fisheries catch abundance (MT) 5 year average yield (log scale), 2000-2004
............................................................................................................................................. 52
Figure 17 Fish capture production by region in Arctic waters, 2006...........ccccceeeveeeeeiieninnnnnnn. 54
Figure 18 Percent of fish exports from Arctic states to the EU-27 in 2000 and 2008............. 55

Figure 19 Boreal forest is found south of Arctic tree line, shown with dark green line, 2002 .61

Figure 20 Distribution of visitors to Arctic countries and regions by origin, around 2007 ....... 70

Figure 21 Current marine shipping uses in the Arctic, 2010............uuuururiimmimiieiiiiiiiiiiiiiiiniinens 76
Figure 22 Density of European shipping accidents, 2010 ..........cccccceeiieeeiiiiiiiiiieee e, 79
Figure 23 Population distribution across Arctic countries, 2004 ...............uuuveumremmmmmeinemnennnnnnn. 88
Figure 24 Economy of the Arctic, by sector, 2005..........ccooi i 89
Figure 25 EU Arctic footprint scorecard with flagship indicators..............cccciiiiiiiiiinnnes 118
Figure 26 Arctic geography, various approaches, 2004 ..............uuuuuumiiiimmimiiiiiiiieinieiieneennn. A-3

Vi


file://ecoserv01b/ecologic/ecologic-intern/projects/01_ongoing_projects/2214_DGENV_Arctic-Footprint/03_Tasks/01_Management/05_Reports/Final%20report/AFPA_Full%20Report_clean_Dec13.doc%23_Toc280259226

Arctic Footmri and Blicy Assessment

List oftables

Table 1 Possible combinations of variables for the future EU Arctic footprint...................... 102
Table 2 Major EU impacts on the Arctic and their relevant policies and trends. .................. 119
Table 3 Clustering of driving forces into a 'short list' ...........cccoooiiiiiiiiiiii e, B-8
Table 4 Themes, targets, indicators, and potential POliCIES.............ccovvviiiiiiiiiiiiiiiiiiiiiiiee, B-10
Table 5 Themes, drivers, and assumptions about
U S U @l D B-13
Table 6 Major biodiversity-related multilateral agreements and their objectives................ C-22
Table 7 Regulatory status of BFRs and fluorinated compounds ..........ccccoeeevviiiiiiiiiinneeenn, C-26

Vi



Arctic Footmri and Blicy Assessment

1 Introduction

In response to recent environmental and geopolitical changes, the EU has a growing interest
in taking a more active role in Arctic issues. In 2007, European Commission announced in its
Integrated Maritime Policy a new focus on strategic issues relating to the Arctic Ocean.* A
key turning point for Europe on the geopolitical stage was the subsequent release of its
report from the European Commission and the High Representative in March 2008, which
called for the development of an EU Arctic policy.? Following this report, in November 2008,
theCommi ssi onds ColendUranddhe Arctio Regiond set out proposals for a
more structured and coordinated approach to Arctic matters as the first layer of an Arctic
policy forthe EU®The Communication is the fAfirst | ayer o
Unionodo and intends to fopen new cooperation p
describes the EU's links to the region and outlines EU interests, posing three main
objectives: 1) protecting and preserving the Arctic in unison with its population; 2) promoting
sustainable use of resources; and 3) contributing to enhanced Arctic multilateral governance.

I n 2009, the EU Counci l adoptted sBQeswoci lemphracl
need for gradual formulation of a policy on Arctic issues to address EU interests and
responsibilities in the region.” According to the Council, the EU policy on Arctic issues

should:

A effectively mitigate climate change to preserve the unique characteristics of the Arctic
region;

A reinforce multilateral governance through effective implementation of international,
regional, bi-lateral agreements, frameworks and arrangements;

A enhance measures of international conventions, such as UNCLOS and other relevant
international instruments;

A formulate and implement EU actions and policy, taking into consideration the
sensitivities of ecosystems as well as the needs and rights of Arctic residents; and

A maintain the Arctic as an area of peace and stability and highlight the need for
responsible, sustainable and cautious actions, particularly in the area of resource
extraction.’

Following the Communication and Council Conclusions, th e European Parl i a
Committee on Foreign Affairs is preparing a report on i A s u sle EJi palieyldor the High

No r t dx@ected in January 2011. The draft report includes specific action items for the

Commission to further enhance coordination of Arctic information and research among the

EU, its Member States, and at the circumpolar scale.®

! European Commission, 2007.

2 High Representative and European Commission Paper on Climate Change and International Security, 2008.
8 European Commission, 2008.

* EU Council, 2009.

® EU Council, 2009.

6 European Parliament, 2010.



Arctic Footmri and Blicy Assessment

The Arctic is governed by a multitude of legal instruments, as well as institutions that are
national, regional or global in scope. Most of these instruments and institutions are not
specific to the Arctic but rather govern issues of global relevance that also apply to the
Arctic.” Three Member States i Denmark (/Greenland), Finland and Sweden - have
territories in the Arctic. Two other Arctic states i Iceland and Norwayi are members of the
European Economic Area. The EU has been engaged in sustainable development in the
Arctic since the Northern Dimension policy was adopted in 1999. Although the EU is a
relative newcomer to Arctic policy i and may appear to have limited options for influencing
non-EU Arctic policy i as underscored in the Council conclusions and in this report, EU
participation in Arctic decision-making can occur through many policy pathways, including
stronger EU environmental laws, increased cooperation through multilateral agreements and
international leadership.

Against this background, the EU Arctic Footprint and Policy Assessment (AFPA) project
explores the wide range of policy options for Europe to reduce its environmental footprint in
the Arctic, while at the same time recognising the importance of the sustainable development
of the regionds natur al resourcéshéoAr ¢tbic
the Arctic Ocean and all territory north of the Arctic Circle, and the project focuses on EU
activities that take place both within the Arctic region as well as within Europe.? It is important
to note that the analysis focuses specifically on the EU, and does not elaborate on the
impacts of other Arctic or non-Arctic nations. Results from this analysis are intended to
contributetothe EUG6s effort to i mprove it dasadmpdlices,
and could help showcase EU leadership in promoting international co-operation in the Arctic.

About the project

The AFPA project provides an assessment of Arctic environmental impacts from various
activities that originate in the EU or are a result of the activities of EU citizens, and suggests
areas where the EU can address this footprint today and in the future (up to 2030). The focus
is on improving the environmental effectiveness of existing EU policies across nine distinct
issue areas, including: 1) biodiversity, 2) chemicals and transboundary pollution, 3) climate
change, 4) energy, 5) fisheries, 6) forestry, 7) tourism, 8) transport and 9) Arctic indigenous
and local livelihoods. The report highlights existing and potential impacts that are driven, at
least in part, by the EU. This focus is in line with the general goals and scope of the entire
AFPA project, which seeks to identify policy strategies through which the EU can reduce its
impact on the Arctic. This report is not intended to provide an exhaustive description of each
i ssue, but rather to frame the discussion
relevant policy area. Detailed policy options associated with each issue area are provided to
inform a new Arctic Policy for the EU. The report includes the following sections:

e Section 2: EU Arctic footprint and policy assessment. This section evaluates each of

ad

of

a® d

t h

the nine key issue areas according to 1) status, trends and pressures,

footprint, 3) EU policies and multilateral agreements, 4) effectiveness of policy
instruments, and 5) policy options. A detailed description of policies discussed in

" Best, et al., 2009, p. 1
® In some cases, specific reference is made to the Faroe Islands, which are south of the Arctic Circle.
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each key issue area is provided in Annex C, followed by a policy summary matrix in
Annex D.

e Section 3: Future scenarios (up to 2030). This section outlines three potential
scenarios for how the EUOGs Arctic footprint
are followed by a discussion of the long-term policy considerations in light of possible
future changes.

e Section 4: Conclusion. This section presents the EU Arctic Footprint scorecard and
report conclusions.

The methodology for this analysis is based on the framework from the Global Environment

Outlook Resource Book, which focuses on a multi-step process beginning with
understanding the problem, identifying environmental priorities and existing policies, then

moving to analysis of gaps and development of a narrative review that highlights failures,

successes and opportunities for improvement.’ For each issue area, this assessment begins

with a summary of the current status, foll owed
of the effectiveness of existing policies and a discussion of policy options. This assessment

forms the basis for the three scenarios up to 2030, which are intended to assist policy

makers and interested stakeholders in considering the short- and long-term policy options

and implications for the future.

At the core of the AFPA is a novel asses s me nt of one regionbés i mpac
develop the EUb6s footprint for each of the key
Eur ope 6 s acrogn@aange of environmental policy areas were analysed for both

consumption and production activities. The results are presented within each section, as well

as in the conclusion in the form of an Arctic Footprint scorecard. This scorecard indicates the

EUOG s contribution as a percentage of t he gl obe
environmental indicators. It covers both production and consumption activities that occur

within the EU, as well as those that occur within the Arctic and can be attributed to EU

demand.

Based on the DPSIR (Driving forces, Pressures, States, Impacts, Responses) framework,*°
the methodology follows from the understanding t
the Arctic environment mainly in two ways:

1) EU production and consumption

Due to consumption and production activities within the EU territory, greenhouse
gases (GHG) and other pollutants are released within and outside the EU that
ultimately have a direct or indirect impact on the Arctic environment. Therefore,
underlying driving forces and pressures originate in the EU.

2) Arctic production for EU consumption

Production of goods within the Arctic that are imported by EU member states cause
pollution on site. In this case, the driving forces originate in the EU (i.e. EU demand
for Arctic products), while the resulting pressure originates within the Arctic.

o Pinter, et al., 2007.
1% Smeets and Weterings, 1999.
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The components of this framework are related systematically: the driving force causes the
pressure, the pressure modifies the state of the system, this modified state has a certain
i mpact on the system0s characteristictoredueend t he
either the driving force or the pressure. This analysis primarily uses pressure indicators (e.g.
emissions of pollutants), but in cases where data on pressures is unavailable, driving force
indicators (i.e. all activities and individual behaviours that cause pressures on the
environment) are utilised. An example of a driving force indicator is the EU demand for oil,
some of which may come from the Arctic, while the pressure could be the impacts of
hydrocarbon extraction within the Arctic. In contrast to state or impact indicators (e.g. species
loss), pressure and driver indicators allow for allocating regional shares of the respective
pressure or driver and are therefore favourable for the purposes of this study. Further detail
on the methodology for the Arctic footprint scorecard is available in Annex A.

Environmental assessments play a crucial role in adapting EU policies to the challenges in
the Arctic. In particular, the Arctic Council has produced numerous assessments through the
Arctic Monitoring and Assessment Programme (AMAP) such as the Arctic Climate Impact
Assessment i Impacts of a Warming Arctic (ACIA) 2005, the Arctic Oil and Gas Assessment
2007, the Arctic Marine Shipping Assessment (AMSA) 2009 and the Arctic Biodiversity
Trends - 2010: Selected Indicators of Change report. These reports serve as valuable tools
for the EU to identify policies and measures to promote sustainable development in the Arctic
region. As shown in the AFPA, a first step is to highlight the implications of these
assessments for Europe, emphasising the environmental interconnectivity between the EU
and the Arctic. Understanding this interconnectivity could contribute to a reduction of the
EU6s environment al footprint i n the ndindubtry Nor t h
behaviour due to public recognition of environmental impacts originating at home.

The environmental policies of the EU are based on international and European legal
instruments that rarely refer directly to the Arctic. An EU strategy for reducing its Arctic
footprint would ideally consider the Arctic comprehensively, recognising the entire
ecosystem, including all stewards and users, and rely on cooperation with Arctic states. By
developing an environmental strategy specifically for the Arctic, using multilateral fora and
discussions to reduce the environmental impacts from imported goods and services, and
adapting its policies to international standards in Arctic management, the EU could effectively
contribute to Arctic policy making and reduce its Arctic footprint.
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2 EUArctic Footprint andPolicyAssessment

2.1 Biodiversity

Statusirends, andoressures

Biodiversity is o0the wvariability among Iliving o

terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they
are part: this includes diversity XYvBiodiversity,s
often portrayed with high-profile species, such as the polar bear, but its main importance lies
in that it is the foundation for a range of ecosystem services. These include provisioning
services (e.g. food, fibre, fuel), regulating services (e.g. climate regulation, water purification,
flood regulation), cultural services (e.g. spiritual, recreational, educational) and supporting
services (e.g. primary production, nutrient cycling, soil formation).*> The Arctic is host to a
range of ecosystems in both terrestrial and marine environments that are unique to the polar
region. It is host to unique species, such as the polar bear, but also many globally significant
ani mal popul ations, including h¥IChangesfin Arctice
ecosystem services already affect the well-being of people living in the region and can also
have large consequences for the rest of the world. A key example is the role of biodiversity in
the cycling of carbon, with its potential feedbacks to climate change.*

The first circumpolar overview of biodiversity, published in 2001, stated that much of the
Arctic was in its natural state and that the impacts of human activity were relatively minor.
However, it also observed that individuals, species and ecosystems throughout the Arctic
faced threats from many causes.” The pressures have become much more apparent and
acute in recent years, partly due to accelerating climate change and partly due to exploitation
of the regionédés rich resources. Th e iAcluded the
following key findings about the current status of Arctic biodiversity:

A Unique Arctic habitats for flora and fauna, including sea ice, tundra, thermokarst
ponds and lakes, and permafrost peatlands have been disappearing over recent
decades.

A Although the majority of Arctic species examined are currently stable or increasing,
some species of importance to Arctic people or species of global significance are
declining.

The changes in species include a moderate 10% overall decline in terrestrial vertebrate
populations over the past 34 years according to the Arctic Species Trend Index, partially
reflecting declines in herbivores such as reindeer and lemmings. Also recorded are declines
in 8 of 12 subpopulations of polar bears for which information on population numbers is
available. Shore bird populations are declining globally, and populations of migratory species

™ Convention on Biological Diversity. Article 2.
2 Millennium Ecosystem Assessment, 2005.
'3 CAFF, 2010.

4 ACIA, 2005, Chapin 2005.

> CAFF, 2001.

' CAFF, 2010, pp. 12-13.
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such as the red knot indicate declines or suspected declines in several populations.
Populations of some very abundant seabirds, such as common eiders appear healthy, while
the majority of regional populations of murres have declined in recent years. In the low Arctic,
there have been dramatic increases in some goose populations. Arctic char is an indicator
species for freshwater environments and Arctic char populations in the north are generally
healthier than further south. For marine fish species, there is a northward shift of both
bottom-dwelling and pelagic species.

In spite of current efforts to assess Arctic biodiversity, there is not yet enough baseline
information available to fully understand the status and trends of Arctic biodiversity.!” The
Arctic Biodiversity Assessment, carried out by the Arctic Council working group Conservation
of Arctic Flora and Fauna (CAFF), will present its full assessment in 2013. Under its project

AStreamlining European Bi odi vEnwimrimeny Agenoydhas at or s,

concluded that in Europe, the target of halting biodiversity loss by 2010 will not be
achieved.” The context of biodiversity losses, ecosystem changes and the growing

vulnerability of the Arctic environment will also be addressedint he EEAG6s next

Outlook of the Environment Report (SOER2010) and in the European Ecosystem
Assessment due in 2011."

The pressures on Arctic biodiversity are varied, and range from global drivers, e.g. climate
change, to local pressures from harvesting or habitat disturbance. Climate change is
emerging as the most far reaching and significant stressor on Arctic biodiversity and has
already had impacts on unique polar habitats such as sea ice and tundra landscapes.?
These changes are likely to accelerate in the future, which has raised concerns that current
strategies to conserve Arctic biodiversity have to be completely revamped to take the
changing environment into account.?* Some of the policy implications are discussed in more
detail below.

In addition to stress from climate change, increased exploitation of natural resources in the
Arctic has led to changes in the landscape and thus the habitats of flora and fauna. This
includes infrastructure in connection with industrial development, with direct impacts as well
as causing fragmentation of the landscape with implications for both current migrations and
for the future use of migrations as an adaptive strategy when the climate is changing. It has
been highlighted as a major challenge for reindeer husbandry.?” The increasing interest in
exploiting fossil and mineral reserves in the Arctic also increases the risk of local
contamination, e.g. oil spills, in environments where it is expensive and sometimes
impossible to restore the natural environment. The consequences for biodiversity are highly
dependent on the location and timing of such spills, where worst case scenarios include
spills that affect large colonies of seabirds, migratory marine mammals that gather at the ice
edge, and shorebirds that gather in large numbers before their migrations.?®

For some species (e.g. some marine fish species) over-exploitation remains a problem.
Other pressures that are directly related to human use of natural resources include damage

" Barry, 2009.

18 EEA, 2009, p. 7.

9 McGlade, 2009.

20 CAFF, 2010, pp. 12-13; ACIA, 2005.
*1 The Circle, 2009.

*2 Tyri, 2009.

2 AMAP, 2007, p. 35.
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caused by certain harvest methods (e.g. by-catch of seabird and marine mammals) and
reindeer overgrazing. Another issue is disturbance from species that have been introduced to
the Arctic environment because of their potential commercial value (e.g. the red king crab in
the Barents Sea region). With climate change and increased human activity, the risks
associated from invasive species are becoming an increasing concern. Many invasive
species have been recorded along road systems and other altered habitats. There is less
information about marine ecosystems but they are believed to be at increasing risk from
shipping and offshore developments.*

Pollution can pose a challenge to individual plants and animals and to local ecosystems. In
some cases these concerns extend to wildlife populations.?® Populations and ecosystems
often experience several stressors simultaneously, which can increase their vulnerability.?®
Research on ecosystem change also highlig
where gradual changes in the drivers can lead to sudden drastic changes in the organization
of an ecosystem. Such changes are difficult to foresee and may not always be reversible.*’

E U dostprikt

No formal footprint has been calculated for biodiversity because its loss is the result of a
range of pressures (such as climate change and long-range transport of contaminants),
which have been assessed in other sections of this report. Including these indicators would
therefore result in double counting. The EU countries and citizens can impact Arctic
biodiversity through activities ranging from infrastructure development and exploitation of
resources to tourism and shipping in sensitive habitats. In addition, there is an indirect
influence from activities outside the Arctic that emit long-range pollutants, contributing to
global climate change and influencing ecosystem health in the Arctic. Legislation relevant to
such activities is discussed in the following sections.

EU policies andnultilateral agreemest

General policy trends

Historically, the protection of biodiversity has focused primarily on individual species and
especially valuable habitats. Policy measures include specific resource management
regimes, creating nature reserves, and regulating the trade of threatened species. A more
recent trend is a move towards protecting ecosystems as a whole rather than focusing only
on their individual components. The ecosystem approach is a strategy for integrated
management of land, water, and living resources that promotes conservation and sustainable
use in an equitable way.”® It can be implemented as integrated ecosystem management,
which is a continuous process that considers a multitude of uses of the ecosystem and a
range of stakeholders. The knowledge used for managing biodiversity has often been based
in western science but there is increasing recognition of traditional knowledge in both local

24 CAFF, 2010, p. 19.

% AMAP, 2009, pp. 30-32; AMAP, 2002, p. 36.

% AMAP, 2009, pp. 30-32.

%" Fagre, 2009.

?8 Convention on Biological Diversity, Ecosystem Approach, online.
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and international contexts. The Arctic provides many examples of management regimes that
aim to integrate different knowledge traditions.?

EU policies

On 15 March 2010, the European Environment Council agreed a new long-term vision and
mid-term headline target for biodiversity in the EU for the period beyond 2010, when the
current target expi ohalsthe lo§shotbiodiversity and thegdedgradation
of ecosystem services in the EU by 2020, restore them in so far as feasible, while stepping
up the EU contribution to averting global biodiversity loss. 0

The European Environment Council also further developed the EU position for the
international negotiations on biodiversity under the United Nations Convention on Biological
Diversity (CBD), building on earlier conclusions that stress, inter alia, that the global post-
2010 targets agreed at the 10th Conference of the Parties to the CBD in Nagoya, Japan in
October 2010 must be recognised and embraced by stakeholders in the key sectors
concerned, and that they should be endorsed at the highest political level. On Access to
genetic resources and Benefit Sharing (ABS), the conclusions for the first time explicitly
called for the adoption of a Protocol to the CBD, with binding and non-binding provisions,
which was ultimately adopted in Nagoya.*

In its conclusions of 26 March, 2010, the European Council committed to the EU post-2010
vision and target for biodiversity and underscored the urgent need to reverse continuing
trends of biodiversity loss and ecosystem degradation.®*

The Commission has set out possible future options for biodiversity policy in the EU for the
period after 2010. The Communication proposes a long-term (2050) vision for biodiversity,
with four options for a mid-term (2020) target i an essential step along the way towards
reaching the vision. In this vision, biodiversity and the ecosystem services we get for free
from nature are preserved, valued and, insofar as possible, restored for their intrinsic value,
enabling them to support economic prosperity and human well-being, and averting any
catastrophic changes linked to biodiversity loss.

The background to these recent policy developments is that the EU already in 2001 set up a
target to halt biodiversity loss by 2010. In 2002, it signed up for a similar global target. In
2006, a Biodiversity Communication and a detailed Action Plan set out an agenda for action
to halt the loss of biodiversity, with priority objectives addressing most important habitats and
species; actions in the wider countryside and marine environment; making regional
development more compatible with nature; reducing impacts of invasive alien species;
effective international governance; support to biodiversity in international development;
reducing negative impacts of international trade; adaptation to climate change; and
strengthening the knowledge base. The Communication also recognised the need for four
supporting measures relating to adequate financing, strengthening EU decision-making,
building partnerships and promoting public education, awareness and participation. Despite
these efforts, there are clear indications that the EU will not achieve its targets.* In March

? See e.g. CAFF, 2010; Chapin, 2009; McLennan, 2009.

%0 European Commission, EU Biodiversity Policy Development , online.
#1 European Council, 2010.

%2 EEA, 2009.
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2009, the Council called for a new EU vision and target, which started a consultative
process, which underlined the need for a post-2010 target.*

Existing EU legislation includes the Habitat Directive and the Bird Directive, which form the
cornerstone of Europe's nature conservation policy. The Habitat Directive is built around a
strict system of species protection and the Natura 2000 network of protected areas. EU
legislation is described in further detail in Annex C.

Multilateral agreements

Protection of biodiversity is mainly a national responsibility but there are also a number of
international agreements that commit countries to protecting biodiversity, set the framework
for national legislation, and that regulate certain transnational issues. At the global level, the
most important regimes specifically addressing biodiversity are the Convention on Biological
Diversity (CBD), the Convention on International Trade in Endangered Species and Wild
Fauna and Flora (CITES), the Convention on Wetlands of International Importance
(RAMSAR)**; and the Convention on the Conservation of Migratory Species of Wild Animals
(CMS). The overarching goals of these multilateral agreements are listed in the policy table
in Annex C. In addition, the United Nations Convention on the Law of the Sea (UNCLOS)
includes conventions on conservation of living resources of the high seas and regarding
straddling fish stocks. The UN Fish Stock Agreement and regional fisheries management
organisations (RFMOSs) can contribute to marine biodiversity protection. In addition there are
several multilateral regimes that are relevant for the Arctic, including the Convention for the
Protection of the Marine Environment of the North-East Atlantic (OSPAR), the North Atlantic
Marine Mammal Commission (NAMMCO) and the Agreement on the Conservation of Polar
Bears.

Effectiveness gdolicy instruments

The European Environment Agency coordinates t
Biodiversity Indicators, 6 many of which are rele
does not specifically discuss polar regions, but for Europe it concludes that the target of

halting biodiversity loss by 2010 will not be achieved. Moreover, biodiversity continues to be

under serious pressure and the policy response, although successful in some areas, is not

yet adequate to halt the general decline.*> Much hope has been generated by successes of

the negotiations under the CBD in Nagoya in 2010, where Parties adopted a new protocol on

access and benefit sharing of genetic resources as well as an agreement on a new 10-year

plan for reducing biodiversity loss. The effectiveness of these new developments remains to

be seen.

Policyoptions

The protection of biodiversity in the Arctic is closely connected to numerous other fields of
environmental governance, such as climate change, fisheries, chemicals, forestry and

% European Commission, EU Biodiversity Policy Development, online.
* The EU is not party to these conventions, their only representation is through EU member states.
% EEA, 2009, p. 7.
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tourism. With respect to local and regional pressures on biodiversity, integrated ecosystem
management is a relevant approach as it creates structures for addressing competing needs
of stakeholders. International biodiversity-related agreements such as the CBD or RAMSAR
are important tools for knowledge sharing and creating policy contexts for such local/regional
approaches. To address global stressors that originate outside the context of integrated
ecosystem management, e.g. climate change, international agreements are essential.

EU options

Arctic biodiversity is under threat from a diverse set of pressures, some of which originate in
Europe. Current strategies of biodiversity conservation are not adequate for addressing the
mounting challenges of climate change and land-use-change in the Arctic. The following
presents two key focus areas for policy development in the EU.

Extend conservation networks

The Natura 2000 network is of key importance for the protection of Arctic biodiversity within

the EU. Several sites in the European Arctic, i.e. northern Sweden and Finland, are protected

under the Bird and Habitat Directives. The European Union should focus on the European

Arctic through Natura 2000. These efforts shoul
strategies for Arctic biodiversity protection through its CAFF working group. Specific attention

should be paid to resolving conservation goals with local issues (e.g. reindeer herding).

There is a necessary balancing act between local, national and global actors in implementing

measures, and local buy-in is critical to extending conservation networks.

Create a conservation think tank

Climate change poses a special threat to the current policy focus on conservation and
protected areas, as many species are likely to change their geographical range. Several
experts have pointed out that conservation strategies may have to be radically rethought and
based more on building resilience and capacity for adaptation. Issues such as mobile
protected areas and the need to ensure migratory corridors have also been raised. The EU
could take a leading role in supporting this rethinking by bringing together scientists and
conservation practitioners to focus on research, policy and practice that aim to tackle this
challenge.

Multilateral options

These policy options are based on multilateral agreements, some of which do not have a
specific Arctic focus (with the exception of the Stockholm Convention on Persistent Organic
Pollutants), but that nevertheless are relevant: a key policy strategy can be including Arctic
provisions in existing international regimes. While the options presented here are not
exhaustive, they can contribute to larger and more comprehensive policy initiatives.

Assist in improving international maritime governance

The EU should focus on the following measures to reduce the loss of marine biodiversity:
fully implement the UN Fish Stocks Agreement; regularly re-e val uat e fi sh stocks
sustainable yields; prohibit bottom trawling; and implement new transport regulations. By
including provisions under the OSPAR Convention as well as supporting an extension of the
NAMMCO area, the potential for protecting Arctic biodiversity could increase. OSPAR itself

10
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has identified greater cooperation with the Arctic Council working groups CAFF, PAME and
AMAP as an important strategy for increasing the efficacy of biodiversity protection efforts.*

Help reduce the spread of invasive species

Invasive species have the potential to significantly alter Arctic ecosystems. To prevent a
drastic change in Arctic biodiversity, the EU could develop policies that aim to monitor and
manage species originating in Europe, such as the European Green Crab, which have the
potential to invade the Arctic.*” Source detection, targeting of highest-risk pathways and
policies for effective prevention of spreading from within the EU/EEA to the Arctic could
mitigate the dangers stemming from invasive species.

Promote cooperation for conservation

Conservation efforts have been seen as mainly a national responsibility, but the new
situation will call for more international cooperation in order to avoid sub-optimal solutions in
selecting protected areas. However, successful conservation efforts require trust and
dialogue with local stakeholders and it will be a challenge to maintain or establish such
dialogues when a larger range of actors become involved. New bridging mechanisms
between conservation bodies at different levels of governance are likely to become
important, as will networks for knowledge sharing and learning. The EU should participate in
I and support i the newly formed Intergovernmental Science Policy Platform on Biodiversity
and Ecosystem Services (IPBES), which aims to mirror the Intergovernmental Panel on
Climate Change (IPCC) in bridging the gap between science and policy to halt the loss of
biodiversity.*®

2.2 Chemicals ad transboundaryollution

Statustrends, andressures

POPs and heavy metals

Persistent organic pollutants (POPs) and heavy metals include a range of anthropogenic and
natural substances that are potentially toxic to people and wildlife. The levels of POPs and
several heavy metals in the Arctic environment are higher than would be expected in
environments without local sources of pollution. For some compounds, such as PCBs and
mercury, the levels in some groups of people and some wildlife populations are high enough
to cause concern about health effects.

The main source of persistent organic contaminants in the Arctic is long-range transport from
outside the region. These contaminants accumulate and biomagnify in the food web and
human and wildlife exposure is mainly via diet.

Many POPs and mercury can travel over long distances in the gas phase, only to condense
in the Arctic and not volatilise again because of cold temperatures. Some POPs that are not
volatile, including the brominated flame retardants (BFRs), travel through the atmosphere on

% OSPAR, 2010.
%" CAFF, 2010, p. 46.
3 Intergovernmental Science Policy Platform on Biodiversity and Ecosystem Services (IPBES), online.
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particles and thus rely on a particle transport processes to reach the Arctic (see Box 1,
below). The high levels of contaminants in parts of the Arctic that would otherwise be pristine
travel there via several pathways:

A Prevailing wind patterns: Meteorological conditions in the winter tend to favour
transport of air masses from polluted regions in Europe and Asia to the Arctic. This
provides a fast pathway for volatile contaminants and for contaminants that attach to
particles.

A Ocean currents: Vast water masses are transported to the Arctic with ocean currents.
Without ice cover, there is recurring exchange between the surface water and the
atmosphere but with ice cover, contaminants that are partly soluble in water can
become trapped under the ice. Declining ice cover that is expected with a warmer
climate is likely to cause the Arctic Ocean to emit some of the trapped contaminants
back to the atmosphere. This is already occurring for alpha-HCH, a component of
technical HCH.

A Biological factors: Fat plays a key role as an energy source for living organisms in the
Arctic. Most POPs accumulate preferentially in fatty tissues creating conditions for
bioaccumulation. The substance biomagnifies for each step in the food web, which
can lead to very high concentrations in top level predators, including humans. The
fact that the Arctic also has long food webs, with third level predators, and that many
Arctic animals are long-lived accentuates the potential for accumulating high levels of
contaminants.*

Many POPs have been deliberately produced for technical applications (e.g. PCBs, BFRs,
organic pesticides, PFOS) or are created when the technical products break down (e.g. DDE
from DDT; PFOS from perfluorooctanesulfonamides and perfluorooctanesulfonamide
ethanols). Some POPs are created as by-products in production of technical products or in
various combustion processes (e.g. dioxins and furans). In the Arctic, levels in the
environment often reflect proximity to source regions and time trends often reflect changes in
production and use volumes. For some of the newer POPs (e.g. BFRs and fluorinated
compounds), consumer products that contain these chemicals have shown to be a source to
the environment. Products containing POPs can be a source to the environment long after
production has ceased.*’

Mercury and other heavy metals are released into the environment via mining and metal
processing or through the products in which the metals are used. Mercury is also mobilized
through coal combustion, which is a major source of GHG emissions, while phosphorous
fertiliser is a major source of cadmium. For mercury, natural emissions (geothermal sources)
are a major source to the environment. Re-emissions are also important, accounting for
about one third of emissions to the atmosphere.* It is difficult to distinguish natural sources
and re-emissions, e.g. mercury released in forest fires.*?

¥ Summary based on AMAP, 1997, 2002, 2009.
9 AMAP, 2009, pp. 7, 16.

L Selin, 2000.

“2 AMAP, 2002, p. 39.

12



Arctic Footmri and Blicy Assessment

Climate change is likely to affect both sources and pathways of POPs and mercury through
changes in wind patterns or ocean currents and precipitation. Permafrost and glacier melt
may also result in higher re-emissions of mercury and other contaminants. However, it is
difficult to predict whether long-term climate change will lead to generally increased or
decreased loads, as there are processes working in both directions. In terms of affecting
long-term levels of and impacts from contaminants in the Arctic, anthropogenic emissions of
greenhouse gases may become as important as emissions of the contaminants
themselves.*”

Arctic haze and acidification

Other forms of transboundary air pollution contribute to Arctic haze, a reddish-brown fog in
the lower atmosphere at high northern latitudes. It is caused by a mixture of sulfate, black
carbon, nitrogen oxides (NO,), sulphur dioxide (SO,) and other contaminants. These aerosol
particles provide a transport pathway for pollution into the Arctic and can also contribute to
climate change.** Black carbon (BC), for example, reduces the albedo of Arctic snow and ice
and accelerates warming (black carbon is discussed more extensively in Section 2.3 on
climate change.

Contamination released into the atmosphere from Europe can reach the Arctic in a few days
with the prevailing northerly winds of the Atlantic storm track (see Box 1, below). Up to two-
thirds of air pollution associated with some heavy metals and acidifying gases in the Arctic
has been attributed to European emissions.* Transport is directly responsible for at least
17% of EU-27 air pollutant emissions (not including CO,).*® Shipping is a large source of SO,
and NO, pollution and one of the largest sources of acid fallout in much of Europe,
contributing to water acidification in the Arctic.*” Climate change is expected to shift the
Atlantic storm track further northeast, which would result in the Arctic receiving more
European air pollution.*®

Industry in and around the Arctic also contributes significantly to acidification and
contamination, especially locally. This includes severely contaminated areas with major
forest damage around the copper-nickel smelters on the Kola Peninsula and at Norilsk in
Siberia.* Highly acidified soils are not able to support plants.

3 AMAP 2002, p. 111.

“ ACIA, 2005, p. 1.

S EEA, 2004, p. 33.

46 EEA, 2009, p. 7. This is an underestimate, since certain forms of transportation (international maritime
transport, international aviation cruise travel) are not included in the total calculations.

“"EP, 2003, p. 10.

8 UNECE, 2007, pp. 20-21.

* EEA, 2004.
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There is little data on the effect of acidifying compounds on Arctic freshwater and its biota. It
does appear that certain Arctic lakes are recovering from acidification due to long-range
transboundary SO, deposition.*

Box 1: Long-range atmospheric transport of pollutants and transboundary air pollution in the
Arctic

Contaminants reach the Arctic from other regions through wind, air and water currents (see Figure 2). Rivers and
ocean currents are important pathways for water-soluble contaminants and those that are attached to particles in
the water. Contaminants from industrial areas are transported to the Arctic through winds, especially in winter.

Figure 2 Pathways of contaminants to the Arctic
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Due to the extreme dryness of the Arctic troposphere, wet deposition is minimised and aerosols stay for a long time
in the Arctic in winter. Surfaces of constant potential temperature form closed domes over the Arctic, with minimum
values in the Arctic boundary layer. They isolate the lower troposphere from the rest of the atmosphere by a
transport barrier, k (AMAPH20GEsp. . he fAArctic Front o

The #AArcti c Frlevel transpdrtifrand relatigely Wasnmvand humid regions such as North America and
East Asia into the Arctic during the cold months. At the same time, it allows such transport at higher altitudes from
those regions and at low altitudes from Eurasia (Law and Stohl, 2007; Klonecki et al., 2003; Stohl, 2006; cited in
Shindell et al. 2008). Therefore, Arctic haze mainly arises due to pollution from Northern Eurasia, especially in
winter. During summer, when the AArctic Fronto is fu
North America have a comparable influence on the Arctic surface (per unit emission), with a slightly larger
contribution from Europe (Shindell et al., 2008, p. 5356).

Other pathways to the Arctic include ocean currents, which are slow pathways that are now recognized as more
important than previously thought, especially for contaminants that are partially water-soluble. Rivers can carry
contaminants and process them through sedimentation and re-suspension of particles.

The major transport mechanisms for pollutants vary depending on their chemical and physical properties.
Contaminants that bind to air-borne particles are likely to follow the relatively direct routes of wind currents. Semi-
volatile compounds, which include most POPs and mercury, also have the ability to revolatilise after they have been
deposited. Through the so-called grass-hopper effect (recurring depositions and revolatilisation), these compounds
can reach the Arctic from a global pool of contaminants.

°AMAP, 2006, p. 96.
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Another area of recent concern is ocean acidification in the Arctic Ocean, which may occur
sooner and more rapidly in the Arctic than elsewhere. This is primarily a result of increasing
levels of atmospheric CO, dissolving into seawater (discussed further in Section 2.3 on
climate change).

EUO s F oPOPsmndieavymetals

POPs from Europe still pose a significant risk to the Arctic. The use of legacy POPs is
forbidden in the EU. However, new and potential POPs are still in use, and legacy POPs
continue to be emitted from soil, landfill sites, and POP-containing products. The following
POPs were selected due to data availability. The report covers some well known legacy
POPs, some substances which are only recently recognised as POPs under the Stockholm
Convention (new POPs), or which still are discussed to be POPs (potential POPS).

Polychlorinated biphenyls (PCBs)

PCBs have been produced as an industrial chemical, but are also known to be
unintentionally formed in various combustion processes®’. Although PCB use was banned by
some countries in the late 1970s and by the Stockholm Convention on Persistent Organic
Pollutants in 2004, they are still present in the soil in many places in Eastern Europe and
North America and in PCB-containing products (see Figure 3). PCB emissions from Europe
likely originate from PCB-containing products (e.g. transformers, condensers, synthetic
materials, wall paint, adhesives, caulking) and from landfill sites and deposits in nature.

*! Breivik et al., 2004, p.4.
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Figure 3 Contributions of selected groups of emission sources of PCB  -28, PCB-118, and
PCB-153 (POPs) to deposition over the Arctic region in 2005
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Source: Gusev et al., 2007, §52.

Hexachlorobenzene (HCB)

Hexachlorobenzene (HCB) is mainly an industrial by-product (from production of chlorine gas
and chlorinated compounds). Figure 4 presents the contributions to total annual depositions
of HCB over the Arctic region emitted by selected groups of emission sources for 2005.
Depositions of HCB in the Arctic mainly originate from Europe (35%), followed by Russia

(26%), North America (14%), Central Asia (13%) and South-e ast Asi a (12 %) .

in global HCB emissions, by contrast, is only 16%. HCB is included in Annex C of the
Stockholm Convention, which requires Parties to take measures to reduce the unintentional
releases with the goal of continuing minimization and, where feasible, ultimate elimination.

%2 Calculations are based on the MSCE-POP model.
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Figure 4 Contributions of selected groups of emission sources of HCB (POP) to
depositions over the Arctic region in 2005
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Source: Gusev et al., 2007, pg.17 and 59
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Al t hough recognized as a POP wunder annex-
HCH) is still used as an insecticide and is allowed in restricted uses in the EU under the
POPs protocol of the Convention on Long Range Transboundary Air Pollution. The
production of lindane has decreased rapidly in the last few years and only few countries are
still known to produce lindane. Figure 5 shows the contributions of selected groups of
emission sources of lindane to depositions over the Arctic region for the year 2005. In sea
water, levels are higher north of North America than north of Eurasia, indicating Asia as a
major source region.

Figure 5 Contributions of selected groups of emission sources of 2-HCH (PO P) to
depositions over the Arctic region in 2005
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Note: Map shows how the geographic areas are defined in the associated pie charts.

Source: Gusev et al., 2007, p.1%6énd

Brominated flame retardants (BFRSs)

BFRs are brominated organic compounds used in a number of applications including in
electrical and electronic equipment, hard plastics, polyurethane foams for furniture and in
textiles to prevent them from catching on fire. Some BFRs have been recognized as POPs
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under the Stockholm Convention whereas others are under consideration (see further detail
in Annex C, Table 7).

Figure 6 shows the estimated annual worldwide market demand for selected BFRs, namely
PentaBDE, OctaBDE, DecaBDE, TBBPA and HBCD, in 2001 by three main regions. Asia
clearly has the largest demand (59%), followed by the Americas (27%) and Europe
(14.6%).%

Just as for mercury, Europe affects BFR deposition over the Arctic by demanding goods from
BFR intensive industries, particularly from Asia, where many electronic products are
manufactured. Therefore a portion of Asi
demand.

Figure 6 Estimated annual worldwide market demand for select  ed BFRs (POP) in 2001
by region

m Europe

B Americas

69% Asia

Source: AMAP, 2009, p. 8.

Heavy metals

Heavy metals include both metals and semimetals (metalloids), such as arsenic, cadmium,
chromium, copper, lead, mercury, nickel and zinc, which have been associated with
contamination and potential toxicity.>* The main activities that contribute to heavy metal
contamination include burning coal, waste incineration, urban and agricultural run-off,
industrial discharges, small-scale industrial activities, mining, and landfill leakages.>® Heavy
metals travel to and are re-distributed within the Arctic region via atmospheric, freshwater,
oceanic, ice, sediment, and biotic transport mechanisms. Three key heavy metals in the
Arctic are mercury, lead, and cadmium. Due to data constraints, only numbers for mercury
are included in this report.

Despite substantial mercury emission reductions in North America and Western Europe
during the 1980s, global mercury emissions may, in fact, be increasing. Mercury emissions
from waste incineration are likely underestimated. The burning of coal in small-scale power
plants and residential heaters, principally in Asia, are major sources of current mercury

53 Geographical regions are not further specified in the source literature.
> UNEP, 2008, p. 520.
% UNEP, 2008.
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emissions. These emissions are likely to increase significantly due to economic and
population growth in this region.*®

There is strong evidence that mercury levels in marine birds and mammals in the Canadian
Arctic are increasing. Some indications also point to increases in West Greenland. The
effects of these levels are not well understood. However, there are also examples of stable
or decreasing levels in other regions, which may indicate the importance of local or regional
processes. The health risks of current mercury exposures to some people and animals in the
Arctic mainly include subtle neurobehavioral effects.

Mercury is emitted to the atmosphere from sourc
global mercury emissions is about 5.5%. The largest share of global mercury emissions

originates from Asia (67%). Following the results of the hemispheric MSCE-Hg-Hem model,
Europeds share of gl obal mer cury emi-2acconmss r each
for 70.4% of total European mercury emissions. Under the assumption that Arctic

sensitivities to emissions from EU-27 are generally similar to that of other European

countries 1 given the similarity in proximity and meteorological conditions i the share of EU

emissions of mercury in the Arctic is 24% (see Figure 7).*’

Figure 7 Source regions of mercury emissions reaching the Arctic , 2005

m EU27

B Rest of Europe
B North America
H Asia

m Africa

m Southern hem.

Sources: Travnikov, O., 2005.

Imports from mercury intensive industries

The EU-27 countries not only affect mercury depositions over the Arctic by emitting mercury,

but also by demanding goods from mercury intensive industries all over the world. The E U®& s
share in the final demand of output from these sectors is a first approximation to an
evaluation of this responsibility.

The most important anthropogenic sources of mercury are fossil fuel combustion (45.6%),
gold production (24%), and metal production excluding gold (10.4%).%® The share of these

i ndustriesd output which is consumed doutpatst i cal I
tables for 2005.> According to bilateral trade data from the OECD® and estimates of the

6 AMAP, 2005, p. XIIl.

> Geographical regions are not further specified in the source literature.
8 AMAP/UNEP, 2008, p. 39.

% OECD, 2009, Input-Output tables (edition 2009): 19951 2005.

% OECD, 2006, STAN Bilateral Trade Data (2006 edition).
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Arctic gross product as a percentage of national GDPs®, the EU-276s shar e
demand for the output of these industries was estimated. It represents 36% of total output of
mercury intensive sectors. This preliminary number, however, does not consider differences
in emission intensities between countries and regions.

EUO s F pAcidifyang potiutants

Sulphur is the most important substance contributing to acidification in the Arctic, with
nitrogen of secondary importance.

Sulphur dioxide (SO,) emissions

As shown in Figure 8, sulphur dioxide emissions from the EU-27 have the largest influence
on the Arctic (42%), followed by the rest of Europe (17%), Northern Asia (16%), North
America (13%), and East Asia (11%). A small amount (1%) of all sulphur dioxide emissions
in the Arctic comes from South Asia.

Figure 8 Shares of SO, emissions to the Arctic from selected source regions, 2001

1%

mEU27

m Rest of Europe
® North America
® Northern Asia
M East Asia

H South Asia

Note: The geographical regions are defined as follows: Europe 10Wi 50E, 25Ni 65N (which also includes North
Africa), North America 125Wi 60W, 15Ni 55N, East Asia 95Ei 160E, 15Ni 50N, and South Asia 50Ei 95E, 5Ni
35N.

In order to separate the EU-27 from the Europe region we assumed that emissions from North Africa and the
Middle East have only half the potential to reach the Arctic than European emissions. The calculation of the share
of Northern Asia is based on Shindell et al. (2008). We assume that Arctic sensitivities to emissions from Northern
Asia are generally similar to their European counterparts given the similarity in proximity and meteorological
conditions.

Source: Shindell et2008; EDGAR Fand calculatiomy SERI

Imports from SO,-intensive industries

Not only the EUG6s direct emi ssi ons b uftntersives o
industries in third countries is responsible for the global emissions of SO,. The EU® s

the final demand of output from these sectors is a first approximation to an evaluation of this
responsibility.

®1 Durhaime et al., 2004, p.77.
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The most important anthropogenic sources of sulphur dioxide emissions are metallurgy,

power plants, and oil and gas activites.®* The share of t hes,avhichisdustr i e

consumed domestically, i s extracted f r o+outptthables ®E ZDO6G°sThei np u t

foreign final demand for these products is estimated according to bilateral trade data from the

OECD.** The EU-2 7 6 s share in final demand f or t he

38% of total output of SO, intensive sectors of the Arctic economy. This preliminary number,
however, does not consider differences in emission intensities between countries and
regions.

Nitrogen oxide (NO,) emissions

In contrast to its responsibility for other pollutants in the Arctic, Europe does not contribute a
disproportionately high share of nitrogen oxides (NOy). At 17%, the EU-27 6 s s har e
NO, pollution is smaller than that of North America (37%) and East Asia (21%), but still larger
than that of Northern Asia (15%), the rest of Europe (7%) and South Asia (3%) (see Figure
9 . Eur op e 6 s, enibsons &oes, howeNdDd increase by about one third in higher
atmospheric layers.

Figure 9 Shares of NO x emissions to the Arctic from selected source regions, 2001

m EU27

m Rest of Europe
B North America
B Northern Asia
B East Asia

B South Asia

Note: The geographical regions are defined as follows: Europe 10Wi 50E, 25Ni 65N (which also includes North
Africa), North America 125Wi 60W, 15Ni 55N, East Asia 95Ei 160E, 15Ni 50N, and South Asia 50Ei 95E, 5Ni
35N.

In order to separate the EU-27 from the Europe region we assumed that emissions from North Africa and the
Middle East have only half the potential to reach the Arctic than European emissions.

Source: Shindell et2008,and calculatisrby SERI

The data for these calculations are based on a paper by Shindell et al.®® Note that the

authors did not include Northern Asia as a source regi on as O6its total
pollutants are comparatively s mal® HoWewet, giere a st

that emissions from this area can contribute substantially to Arctic pollution due to their
proximity to the Arctic, we included Northern Asia in our calculations and assumed that Arctic
sensitivities to emissions from Northern Asia are generally similar to their European
counterparts given the similarity in proximity and meteorological conditions.

2 AMAP, 2006, pp. 2-5.

% OECD, 2009, Input-Output tables (edition 2009): 1995i 2005.
64 OECD, 2006, STAN Bilateral Trade Data (2006 edition).

% shindell et al., 2008.

% Shindell et al., 2008, p. 5354.
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Impacts of persistent contaminants and air pollution on the Arctic

The environmental impacts of persistent contaminants depend on exposure and toxicity of

the compounds. Several legacy POPs are known to be toxic with impacts on the immune

system, the nervous system as well as hormones and reproduction also at relatively low

levels. Regarding human health, AMAP has concluded that toxicological studies show that
contaminants, at the levels found in some parts of the Arctic, have the potential for adverse

health effects in people.®” Similarly, levels of some compounds are close to or above known

effect levels in some wildlife species (e.g. polar bear, Arctic fox, some species of seals and

toothed whales, some sea birds and some predatory birds).®® Assessments of biological

impacts have mainly been based on single compounds, but in reality the exposure is to a

mixture of chemicals as well as other environmental stressors. Effects that have been

observed in wildlife or in epidemiological studies of human health can therefore be difficult to

attribute a single cause. Nevertheless, the most recent AMAP assessments of pollution in the

Arctic has <concluded that Arecent studies of bi
confirm the causal link between POPs and observations of adverse health effects in Arctic

top predators. They include effects on®Foor mone,
peopl e, Afepi demi ol ogi cal studi es, l ooking at Ar
subtle immunological, cardiovascular, and reproductive effects due to contaminants in some

Arctic populations. These results indicate that POPs, mercury, and lead can affect health of

people and especially children at |l ow@&r levels o

EU policies andnultilateral agreemest

Use and emission of POPs are regulated at the global level by the Stockholm Convention on
Persistent Organic Pollutants, which entered into force in 2004. The European Council
approved the POPs convention in 2004."* Further detail on international and EU policies and
regulation POPs, chemicals and mercury is provided in Annex C.

In addition, the POPs Protocol of the UN-ECE Convention on Long-Range Transboundary
Air Pollution provides regulation within the UN-ECE sphere.’

Mercury, cadmium and lead are included in the UN-ECE Convention on Long-Range
Transboundary Air Pollution Aarhus Protocol on Heavy Metals that targets cadmium, lead
and mercury from 1998. The protocol was approved by the European Community in 2001.”2

UNEP is currently addressing the mercury problem through negotiations for a globally
binding treaty that started in 2010. The aim is to address atmospheric emissions as well as
the use of mercury in products, processes, wastes, and international trade.” Mercury is also
subject to discussion in the Basel Convention (management of mercury wastes) and the
Rotterdam Convention (prior informed consent in international trade).

7 AMAP, 2009, p. vii.

8 AMAP, 2009, p. vii.

8 AMAP, 2009, p. vi; AMAP 2002, pp. 25-36.

%9 AMAP, 2009, p. vii.

© AMAP, 2009, p. vii.

"1 stockholm Convention on Persistent Organic Pollutants , Status of Ratification, online.

"2 For a list of substances and their regulatory status, see AMAP, 2009, pp. 34-35.

3 Convention on Transboundary Air Pollution, UN-ECE , Protocol on Heavy Metals, online.
™ Selin, 2009; UNEP GC decision 25/5 1ll Chemicals management, including mercury.
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Chemicals

EU chemicals policy has been extensively reshaped in recent years with the agreement on a
European Community Regulation on chemicals and their safe use (EC 1907/2006)
(REACH).”1't entered into force on 1 June 2007
chemicals. It requires manufacturers and importers to gather information on the properties of
their chemical substances provided that certain volumes of the substances are placed on the
EU market. The assessments made by industry are used to provide information in the supply
chain and can be used to prepare proposals for restriction and authorization. REACH
provisions will be phased-in over 11 years. Other relevant EU legislation is the restriction of
certain hazardous substances in electrical and electronic equipment (RoHS;2002/95/EC),
legislation on waste electrical and electronic equipment (WEEE;2002/96/EC), and the
regulation on classification, labelling and packaging of substances and mixtures (CLP; No
1272/2008).

Mercury

Mercury is addressed in the EU Mercury Strategy, which is currently under revision. The
current strategy proposes an international initiative to reduce mercury supply. Within the EU,
the strategy calls for a phase-o u t of mercury exports from
demand by prohibiting certain uses of mercury, ensuring safe storage of surpluses, reducing
mercury emissions, and protecting against mercury exposure.’® The EU mercury strategy
has led to several specific policy measures.”” They include that emissions of mercury from
major industrial sources are now subject to the EU Directive (96/61/EC) on Integrated
Pollution Prevention and Control (IPPC) as well as sector-specific EU directives dealing with
large combustion plants and waste incineration. EU legislation also prohibits, or severely
restricts, the use of mercury in a range of applications. Other areas of EU legislation set
requirements for the management of waste that contains mercury.

Effectiveness gdolicy instruments

POPs

As a consequence of past bans and restrictions on uses and emissions, levels of many
POPs are declining in the Arctic environment. The rates of decline vary between compounds

and where the measurement s ar e t aken. covaied éyaurceptdand) Od s

show declining levels include PCBs and DDTs. Several other legacy POPs also show signs
of declining levels but the lack of data make it difficult to draw firm conclusions (e.g. HCH,
dioxins/furans, chlordane, dieldrin, toxaphene). There are some indications that temporal
trends may be affected by impacts of climate change, e.g. the declining ice cover leading to
increased levels in air. Climate change is also likely to affect transport pathways, which may
in turn affect levels in the environment.™

For legacy POPs a major concern is that not all countries have ratified the Stockholm
Convention (e.g. Russia) and may still be using these substances, with the risk of further

> European Commission REACH, online.

76 European Commission ,Mercury, online.

" As listed by MEMO/08/808 Questions and Answers on the EU Mercury Strategy.
8 AMAP, 2009, pp. 28-29.
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emissions to the environment. There is also a continued need to take care of old
contaminated sites that can serve as continuous sources to the Arctic environment.

Several POPs that were not included in the original Stockholm Convention and The
Convention on Long-Range Transboundary Air Pollution (LRTAP) POPs Protocol but still
have some POP characteristics (persistence, ability to transport over long distances, toxicity)
have been detected in the Arctic. They include BFRs, fluorinated compounds, and some
current use pesticides, and have more recently become regulated or subject to policy review.
These developments illustrate that new information about risks to the Arctic environment
effectively influences existing international treaties. Moreover, the case of BFRs illustrates
that the EU can serve as a forerunner in international chemicals policy in ways that are highly
relevant to the Arctic.

EU chemicals policy has recently gone through a major overhaul and it is too early to assess
its effectiveness in relation to levels of POPs in the Arctic environment. The effectiveness of
the REACH system in preventing emissions of harmful chemicals to the environment will
depend on the quality of the assessments as well as on the underlying scientific
understanding of toxic mechanisms and properties in the environment. Knowledge about the
properties that make chemicals problematic for the Arctic environment has increased in the
past 30 years and models have been developed to predict potential for long-range transport
and bioaccumulation. One report identified 120 high-production volume organic chemicals
that have the potential to undergo long-range transport to the Arctic, of which 65 were
predicted to have the ability to biomagnify.” Although methods for large-scale screening are
being developed, they are not likely to capture substances that become problematic based
on different physicochemical or biological mechanisms. Other concerns include the fact that
REACH regulates the use and manufacture by individual companies rather than total use
and manufacture. Moreover, assessments are focused on single compounds while
environmental impacts are likely to be affected by mixtures of a range of compounds and
combined stresses, including potential additive effects.

Heavy metals

Asaresultofthe EU6s mercury strategy ag switchimgrfronmadoal
burning to oil), European emissions of mercury have been cut by about 60% between 1990
and 2000. However, levels of mercury in the Arctic do not seem to be dropping as would be
expected from regional emission reductions in Europe and North America. Time trends for
biota are scarce but some evidence points to increasing trends recently in the Canadian
Arctic and Greenland, whereas levels in lower-level European biota are stable. Levels of

ot her

mercury in some populations are high enough to

which has led to dietary recommendations as a way to reduce exposure.®

A comparison conducted between 1990 and 1996 shows that global mercury consumption
has decreased substantially.®* However, such accounted consumption is only part of the
problem. Remaining challenges include artisan use in developing countries and emissions
from coal combustion. Reduction in emissions in Europe and North America have been offset

by increases from Asi a, which now produces

" AMAP, 2009, p. 22.
8 AMAP, 2002.
81UNEP Chemicals, 2002.
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indications that these emissions are increasing, mainly due to coal combustion.®? Mercury is
globally distributed, and EU policies on mercury that are only directed toward the use and
emissions in the EU can therefore only be partially effective. The potential benefits of
reducing mercury emissions are large. A scenario exercise over the period 2005-2020
suggests that global use of available technologies to reduce emission of mercury from coal
combustion could save on the order of US$2 billion per year by avoiding damages to
childrenés cogn¥tive devel opment.

A review of global cycling of mercury highlights that mercury policies have generally focused
on controlling direct anthropogenic emissions, but that these fluxes represent about one third
of present emissions and deposition. Of similar importance is the legacy of historical
emissions that continue to circulate in the environment.®

Cadmium levels also vary across the Arctic, with no clear overall time trend. Levels of lead
have dropped after most countries in the source regions stopped using leaded gasoline.®

Acidifying pollutants

Under the LRTAP Convention and various EU-wide directives, the EU has been able to
make significant progress in reducing air pollution. The EU has reduced SO, emissions by
72% from 1990 to 2007, NOx emissions by 36%, NMVOCs by 47% and particulate
emissions by 11% from 2000-2007.%

Under LRTAP, emissions from domestic and international aviation during cruising and
international maritime navigation are not included in the calculation totals.®” Including all
maritime-related emissions would allow for greater understanding of EU shipping emissions
impact on the Arctic.

Policyoptions

Support ongoing efforts to adopt international mercury agreement

Mercury is globally distributed, and EU policies on mercury that are only directed toward the
use and emissions in the EU can only be partially effective. A major priority is therefore to
support ongoing efforts towards a global mercury agreement that is also able to address
increasing emissions in Asia as well as the use of mercury in developing countries.

Mercury, although a natural element deriving from e.g. volcanic eruptions, is found in rising
amounts in Arctic ecosystems as a by-product of the combustion of coal. China is the largest
consumer of energy generated from the burning of coal in the world and thus emits the most
mercury from coal combustion.® Moreover, the global demand for products linked to mercury
use, such as medical products, cosmetics or PVC, increasingly demands for more production
of mercury.

8 AMAP, 2002, p. 39.

8 Sundseth et al., 2010.
8 Selin, 2009.

% AMAP, 2002, p. 39-58.
8 EEA, 2009, p. 5.

87 EEA, 2009, p. 10.

88 UsGS, 2010.
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China is likely to experience a shortage of mercury from mining by 2013. In order to cover
the shortage, 0 i n fasiltegakhnhiring er ampaorts ef snerciny cduld cover
those gaps.®® The EU could support China by providing expertise in reducing illegal mines to
make them O6formald and to develop polici
demand in Europe as well as in China. Moreover, European companies and scientists could
be encouraged to share their expertise and technology to enhance Chinese plant
performance and to improve coal treatment to reduce mercury emissions.

Implement integrated approach to pollution control

In absence of an international agreement to tackle the transboundary problem of mercury
and to mitigate rising mercury and other pollution levels in the Arctic, the EU could utilise an
integrated approach.

Coal combustion is major source of mercury emissions, as well as black carbon, acidifying
compounds and CO,. Mercury and black carbon emissions can be better controlled by
policies that promote best available technologies, not only within the EU but globally. More
efficient coal combustion also reduces the emission of CO, per unit of energy. An integrated
assessment of the long-term benefits of phasing out coal combustion would be quite
illustrative, i.e. an assessment that takes into account the impacts of mercury emissions,
local black carbon emissions, transboundary pollution, greenhouse gas emissions, and coal
mining on human health, air quality, ecosystems and the climate. The EU could spearhead
developing standard methodologies for such an assessment that could be used within the
EU as well as in other contexts.

As a basis for an integrated pollution control, both domestic and international companies
could be encouraged to introduce control systems for pollutants such as soot, POPs and
CO,. The EU could continue and expand its cooperation with China under the EU and China
Partnership on Climate Change, initiated in 2005, on issues such as flue gas cleaning
technologies or activated carbon filters, in tandem with the carbon capture and storage
(CCS) goal.* This would allow the EU to reinforce its commitment not only to mitigating
climate change internationally but to controlling pollutants that can exacerbate the impacts of
climate change on wildlife and ecosystems, especially in the Arctic. Given that Asia is a large
source of mercury, POPs and other air pollutants, an EU commitment to assisting in the
reduction of all of these emissions in this part of the world, not only GHGs, could help to
reduce the impact of both climate change and pollutants on the Arctic.

Cooperate through REACH

REACH, as one of the regulatory frameworks to control chemicals in the European Union,
could initiate cooperation with existing working groups in the Arctic, such as AMAP or CAFF.
The need to link already existing branches is a necessary step to control, regulate and
monitor POPs and other pollutants in the Arctic. Various memorandums of understanding
could serve as templates for connecting AMAP and REACH, such as the exiting agreement
between the CBD and CAFF or the expected agreement between the Stockholm Convention
and AMAP, which is in preparation.®%?

8 UNEP, 2009, p. 18.
% EU@UN, 2005.
% Resolution of Cooperation, 2009.

26

es



Arctic Footmri and Blicy Assessment

A major concern is that legislation will always be behind compared to the production of new
POPs. By the time a compound has been detected in the Arctic environment, it is likely to
remain there for a long time. Although the concentration of each substance may be low in
relation to toxic levels, impacts on people and wildlife will depend on the combined effects of
all substances in the environment, potentially in synergy with other stresses.

In the European Arctic, the EU could support and foster health studies for Arctic
communities, as done in the 2005 AMAP Human Health Study for Finnish Lapland. REACH
could be extended to include the entire European Arctic (including EEA nations) and the
Arctic as a whole, by not only giving more responsibility to industry, but by fostering a close
cooperation between industry and local populations before implementing new industrial
projects. This would entail an inclusion of local knowledge into the assessment procedure,
thus enabling REACH to fill important gaps in knowledge about land use, dietary behaviour
or health issues of the local population.

2.3 Climatechange

Statusirends, andoressures

The impacts of climate change are some of the most significant threats facing Arctic
communities, wildlife, and ecosystems. High northern latitudes are warming much faster than
the rest of the globe, with some land areas in the Arctic increasing in temperature as much
as 5°C during the 20™ century, and on average 1-2°C across the entire Arctic, which is
approximately double the rate of warming experienced by the rest of the world.*® The Arctic
could warm further as much as 2-9°C by 2100.% Arctic sea ice is receding at a decadal rate
of 2.7%, with 7.4% decadal decreases in the extent of summer ice.”

Warming in the Arctic and its impacts can be attributed to the fact that global GHG emissions
from anthropogenic sources (mostly fossil fuel combustion) have increased by 70% from
1970 to 2004, which has led to the atmospheric CO, concentrations increasing by 35% since
the industrial revolution.®® Combined with an over 140% increase in atmospheric methane
(CH,4) concentrations, atmospheric GHG levels are outside the natural range of the past
650,000 years.”’

2 AMAP, 2010, p. 8.

% |PCC, 200743, 1.1; IPCC, 2007b, 15.1.1.

*IPCC, 2007b, 15.3.2.

% |PCC, 2007a, 1.1. The Arctic is experiencing greater warming than the rest of the world for at least four main
reasons: decreased albedo due to ice melt; a greater fraction of energy received at the surface warms the
atmosphere, as opposed to the tropics where more energy is used for evaporation; the warming atmospheric
layer in the Arctic is shallower than in the tropics; and more exposed ocean absorbs more heat, which is then

o released into the atmosphere (Hassol, 2005, p. 20.)

IPCC, 20074, 2.1, 2.2.

" IPCC, 2007a, 2.2.
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Most EU emissions (79%) come from the energy sector, through combustion of fossil fuels
and fugitive emissions.*® Another 9.6% and 8.3% of emissions come from agriculture and
industrial processes, respectively.*

Figure 10 EU-27 GHG emissions, 1990 -2008, by sector (does noti nclude LULUCF)
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Figure 10s hows t hat the EU6s emissions continue to
exception being transport. Reductions in the electricity sector are mainly due to lower use of
coal, which is being displaced with natural gas and renewables.'® Improved transformation
efficiency is also contributing to lower emissions from power generation. However, the main
source of emissions reduction is from reduced energy demand by households and services.
Generally warmer winters and high fuel prices, which rose by 56% between 2000 and 2008,
are the likely drivers of change in this sector.'® Methane emissions are declining due to
changes in the agriculture sector, both from fewer livestock and improved management of

manure.'®

As a major GHG emitter and neighbour of the Arctic, the EU has a stake in the impacts of
climate change on Arctic industries, communities, and ecosystems. The EU has indicated its
concern over the drastic changes predicted for high northern latitudes as the global average
temperature continues to increase, likely creating the need for significant adaptation
efforts.’® There may be economic benefits as well, including increased agricultural, shipping,
hydrocarbon and tourism opportunities. However, climatic changes in the Arctic are likely to
impact the rest of the globe, which requires that costs and benefits are evaluated
holistically.'%®

% EEA, 2010b.

% EEA, 2010b.

WHE I nternat i ondieates inteunationalradation and maritime transport.

101 EEA, 2010d, p. 2.

102 EEA 2010d, p. 4.

103 EEA, 2010d, p. 3.

194 Eyropean Commission, 2008, p. 5.

195 Eor example, climate change-induced feedback loops in the Arctic can exacerbate the rate of climate change
in the rest of the world. Under extreme climate change scenarios, melting of Arctic glaciers and warming of
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Global warming is already causing significant changes in ice and snow cover, sea ice area,
extent of permafrost, the number and size of glacial lakes and glaciers, and amount of
precipitation in the Arctic region. Changes on both land and sea have the potential to
radically change ecosystem dynamics and the human communities that depend on them.

The large temperature increase on Arctic land over the past 100 years has resulted in less

snow and ice cover and more fAgreening, o0 ofr

plants. Temperatures at the top of the permafrost layer have increased by approximately 3°C
since 1980, and the maximum area of frozen ground has decreased by 7% in the Northern
Hemisphere since 1990.'% Melting permafrost can cause an initial expansion of surrounding
lakes and groundwater, followed by drainage and disappearance of lakes, which has been
detected in Alaska and Siberia.’®” Reduced permafrost also results in more Arctic wetlands,
which release carbon and methane previously contained in the frozen soil into the
atmosphere. These increased emissions would be slightly offset by greater photosynthetic
activity, but not completely. Lower soil integrity as a result of thawing permafrost can lead to
increased coastal erosion and retreating Arctic coastlines, and can put buildings and other
infrastructure at risk.'® Permafrost is sometimes relied upon as a design element for landfills
and containment holding facilities, and its thawing could result in contamination of ground
water and large cleanup costs.'®

Glacial retreat in mountainous areas and melting of lake and river ice changes river flow,
increases risk of flooding, and can reduce skiing opportunities, impacting the tourism
industry.*'® Greater river flow into the Arctic Ocean, expected to increase by 10-30% by late
21° century, can mean greater hydropower potential but also causes freshening of marine
waters.'** There is concern that significant freshening could impact the thermohaline
circulation of the worlddés oceans, whi?ch i

Ocean acidification is another significant concern in the Arctic as a result of increased
atmospheric CO, concentrations. CO, is more soluble in cold water, which results in faster
acidification of the Arctic Ocean than in lower latitudes. This can reduce the diversity and
abundance of calcareous organisms, an important marine food source, and thereby affect
the rest of the Arctic food chain.'*® As greater areas of the Arctic Ocean are exposed to the
atmosphere as a consequence of sea ice melt, and as more fresh water enters the Arctic
Ocean, the potential for CO, dissolution increases and the buffering ability of the ocean
decreases, further exacerbating acidification.

Warming of the Arctic Ocean has resulted in reduced sea ice as well as thinning ice. Thin ice
melts more rapidly, indicating that the rate of sea ice melt is likely to increase as sea ice
continues to become thinner.*** Sea ice is important for many Arctic species such as polar
bears, ringed seals, bowhead whales and narwhals. There may be economic benefits from

Arctic waters could disrupt oceanic thermohaline circulation, affecting global weather patterns and
temperatures. IPCC, 2007b, 15.4.1.2.

1% pcc, 2007a, 1.1.

7 \pcc, 2007a, 1.1.

1% pcc, 2007b, 1.3.3.1.

199 pcc, 2007b, 15.7.1.

19 pcc, 2007b, 15.4.1.2.

"pcc, 2007b, 15.4.1.2.

12 1pcc, 2007b, 15.4.1.2.

13 Barry et al., 2010.

14 AMAP, 2009, p. 3.

29

a

no

ma



Arctic Footmri and Blicy Assessment

reduced Arctic sea ice, including access to hydrocarbon resources (discussed in Section 2.4
on energy), shipping (discussed in Section 2.8 on transport) and increased fishing stocks
(discussed in Section 2.5 on fisheries), though these benefits are highly contingent on future
climate change impacts, infrastructure development, world market prices of fossil fuels and
development costs.

A northward shift in the habitat ranges of both land and sea species, due to warming waters
and changes in ice cover, is expected to further impact Arctic ecosystems. Native Arctic
species, which are specially adapted to harsh conditions, may have difficulty competing with
invasive species in a changing environment. Changes in migration times and routes of birds
and ocean mammals may occur, due both to warming and new anthropogenic interference.
Invasive parasites and pests can threaten both plant and animal populations.**®

The indigenous and local populations that are dependent on these native Arctic species and
the stability of local ecosystems for a significant proportion of their food consumption will also
be impacted. Consumption of wild food comprises 6-40% of energy intake for Arctic
Canadians.**® Changes in hydrology could put local communities at risk from coastal erosion,
increased flooding and reduced drinking water availability.**” Warming could bring about the
introduction of new ilinesses to Arctic inhabitants.™®

There may also be some benefits to Arctic communities, including reduced heating costs,
greater agriculture and forestry opportunities (which could increase food security), and
reduced mortality from cold-related illnesses.

Though annual trends throughout the past several decades are increasing concern over the
rapidity of the onset of climate change impacts, decadal swings in the Arctic system make
long term predictions very difficult. Consistent, regular monitoring, such as provided by the
DAMOCLES project, will be required for ascertaining the extent and likelihood of various
climate change-related impacts on the Arctic.**

While reducing the presence of black carbon (BC) in the Arctic may reduce the rate of
warming in the near term, BC emissions also influence cloud formation, which can have a
cooling effect. It is important to fully understand the consequences of reducing BC emissions
on warming.*® In terms of its net effect on the Arctic warming, reducing deposition of BC on
snow and ice would reduce the rate of melting. There are, additionally, other incentives for
reducing BC emissions, particularly improving air quality and human health.

EUds Footprint

T h e E dhé&ikution to climate change impacts in the Arctic can be measured most simply
through its total annual GHG emissions (see Figure 11). According to the UNFCCC, in 2008

% 1pcc, 2007b, 15.4.2.2.

% 1pcc, 2007b, 15.4.5.2.

Y71pCc, 2007b, 15.4.1.4.

"% 1pCc, 2007b, 15.4.5.2.

119 DAMOCLES, 2009. The DAMOCLES project is a consortium of institutions and countries (mostly based in
Europe but also including Russia and Belarus) which coordinates observation, modeling and forecasting of
Arctic climate change impacts.

120 chen, et al., 2010.
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the EU-27 was the third largest emitter of global GHG emissions (16.3%) after North America
(24.2%) and Asia (32.6%).'211?

Figure 11 Global shares of greenhouse gas emissions in 2007
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Source: UNFCCC, 2008e GHG data reported by Parties to the UNFCCC contain &stidiegeilsgreenhouse gases, such as carbon dioxide
(CQ), methane (GH nitrous oxide {N), perfluorocarbons (PFCs), Hydrofluorocarbons (HFCs), Sulphur heyafasoridd! &for indirect
gases such as sulfur dioxide),(S@rogen oxides (NOcarbon monoxide (CO), and-metihane volatile organic compounds (NMVOC).
Greenhouse gas emissions also include those from LandUsseChande and Forestry (LULUCF).

Black carbon (BC) likely has a net positive climate forcing in the Arctic by accumulating on

ice and snow, increasing the rate of melting.*?®* Recent research has shown that BC is likely

to be the second greatest contributor to global warming, after CO,.*** Unlike CO,, which

stays in the atmosphere on average 200-300 year s, B Coélifetmatsmachpher i c
shorter. BC particles also travel shorter distances than globally distributed greenhouse

gases, and so E u r o pgeographic proximity to the Arctic is important. Therefore, the

proportion of black carbon emissions reaching the Arctic is another indicator of EU
contribution to Arctic climate change impacts (see Figure 12).

BC, as a carbonaceous aerosol, not only causes climatic impacts but may also impact the
hydrologic cycle’® and can reduce visibility and surface irradiance. BC emissions are shown
to have wide ranging health effects, particularly respiratory and cardiovascular health.*?®

Sources of BC include industrial plants, such as coke and brick kilns (18% of global
emissions), diesel combustion, cooking and heating stoves, agricultural burning, and oil and
gas flaring.*®” Marine vessels contribute approximately 2% of global BC emissions.*?®

2L yNFCCC, 2009.

22 Another option would be total historical contribution to GHG atmospheric levels. This would increase the global
contribution of the EU-27 to 23% (1990-2005). IEA, 2007, p. 201.

123 EC COM(2001) 245, p. 2.

124 jacobson, 2010.

125 AMAP/UNEP, 2008, p. 39.

26 purhaime, G., 2004, p.77.

127 Baum, 2010, p. 19.

128 Baum, 2010, p. 10.
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Figure 12 Shares of anthropogenic black carbon emissions to the Arctic from selected
source regions , 2008

® Europe

B East Asia
North America o

H South Asia .'

. (: 3
¥ Northern Asia “\?
N North S e
N merica

Notes:*
For pollutants at the surface, where they are most harmful.

Map shows how the geographic areas are defined in the associated pie charts Europe 10Wi 50 E, 25 Ni 65
N, North America 125Wi 60W, 15 Ni 55 N, East Asia 95 Ei 160 E, 15 Ni 50 N, and South Asia 50 Ei 95 E, 5
Ni 35 N).

Northern Asian emissions are estimated based on the assumption that Arctic sensitivities to emissions from
this region are generally similar to their European counterparts given the similarity in proximity and
meteorological conditions.*?°

Shares are derived using results from a comparison of 17 meteorological pollution transport models. The
numbers used in this report represent multi-model medians. Model calculations were based on
meteorological conditions for the year 2001. The base year of the emission data is 2000 with some models
using emission data for other years. However, differences are unlikely to be very important and 2001
conditions were well represented for anthropogenic emissions.**

Results for Europe include all emissions from the European continent (incl. Western Russia) and also from
parts of Northern Africa and the Arabian Peninsula. Particularly non-EU Eastern European emissions can
be expected to contribute a significant share of total European BC depositions in the Arctic.

Source: Shindet al.2008,and calculatioty SERI

Generally, BC source locations, particularly in summer, are still debated.*® The multi-model
comparison by Shindell et al. shows standard deviations of about 200% compared to
medians, highlighting the big uncertainties in these estimations.™** Numbers should therefore
be used with caution. A new AMAP report on this topic, using new modelling techniques
combined with latest results from Arctic surface measurements, is currently in preparation
and is expected in spring 2011.

EU policies andnultilateral agreemest

The EUO6s main strategies to reduce GHGs are the
and the Effort Sharing Decision, as well as its implementation of the Kyoto Protocol. See

Annex C for complete descriptions of EU climate change policies and relevant international
agreements.

129 Jenny Fisher, personal communication, 6 October 2010.

130 prew Shindell, personal communication, 20 October 2010.
131 see Hirdman et al., 2010, p. 9352.
132 Shindell et al., 2008.
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Effectiveness gfolicy instruments

EU emissions reduction efforts

EU-27 emissions have been reducing steadily since 2003, due mainly to decreasing final
energy demand from households.'*® Decreases were reported in public electricity and heat
production sectors, in energy use by manufacturing industries and households, and in
agriculture.’® With 14% lower GHG emissions in 2009 than in 1990, the EU is more than
halfway towards meeting its 2020 target."*® However, it is important to determine why and
how these reductions have occurred.

The 2.7 percentage point difference between 2008 and 2009 reductions is largely due to the
economic crisis. Many European Union Allowances (EUAS) (5-8%) were unused during this
period, which may keep the carbon price lower than optimal for incentivising structural
emissions reduction efforts.*® As long as emission reductions are due to slower economic
growth and not structural changes, an increase in economic activity will undo any mitigation
progress. A strong carbon price signal facilitated by an ambitious emissions cap is necessary
for encouraging structural change. Though the European Commission asserts that some
recent emissions reductions were due to mitigation efforts, concern remains that the EU cap
is not low enough to create a sufficiently strong carbon price signal.**’

Operators regulated under the EU ETS and ETS Compliance Forum officials have noted the
continued need for strengthened compliance protocol, including increased transparency
between regulators, Member States and operators.138 However, in general, the level of
compliance with the ETS has been very strong, with only 0.9% of installations failing to
submit the required amount of emissions allowances in 2009.**

Regul ation of transport sector emissions i
The approach to reducing transport emissions does not sufficiently account for lifecycle fuel
emissions for all fuels nor does it cover all transport modes. The use of passenger vehicle
efficiency standards is a good starting point, and a necessary tool for incentivising greater

S

a

n

vehicle efficiency. HoMwlem@&r met hiec uise mdt tdapp rdarn

vehicle manufacturers, especially considering that the EU also intends to diversify the
transport fuel mix. This is because vehicle manufacturers largely cannot control the carbon
intensity of the fuels used by alternative fuel vehicles. Hydrogen fuel cell, electric and even
flex-fuel cars are powered by fuels that can come from many different sources: hydrogen and
electricity can come from fossil fuels or renewable energy, biofuels can come from an
enormous array of biomass types ranging from corn to poplar trees. Regulating vehicle
emissions at the vehicle manufacturer level does not directly or efficiently incentivise using
lower-carbon feedstocks for these alternative fuels at the fuel producer level. For this reason
(and for minimising transaction costs), US carbon-trading policy proposals have regulated

133 EEA, 2010b.

134 EEA, 20104, p. 6.

135 European Commission, 2010b, p. 3.

136 European Commission, 2010b, p. 3.

3"There is also concern that the EU ETS allows for too much offsetting through foreign emissions reductions,
such that domestic initiatives are not being sufficiently incentivised. There is controversy over whether certain

138emi ssions reduction projects truly meet offsetting
EC: Environment, 2010a.

139 Europa, 2009.
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lifecycle transport emissions at the fuel producer and importer level (see H.R. 2454 and
S.1733).1%

However, the EU may be on track with meeting its passenger vehicle efficiency goals, with
17% of EU vehicles sold in 2008 producing less than 120 gCO,/km.**

There is also a need for stricter regulation of greenhouse gases that are also ozone depleting
substances (ODS) and which are not covered by either Kyoto or Montreal Protocols.** If
ODSs and their industrial substitutes are not appropriately disposed of or recycled, leakage
emissions have the potential to grow significantly in the future. Hydrofluorocarbons (HFCs)
alone could contribute from 9-19% of global CO,-equivalent emissions by 2050 under a
business as usual scenario.**

The EU regulates black carbon (BC) indirectly under its air quality directives. BC contributes
to PM,s and PMy air pollution, so any regulation that limits these compounds indirectly
impacts BC emissions. The EU has been able to reduce PM2.5 and PM10 emissions by 12%
and 11% respectively over 2000 i 2007.**

EU support for Arctic climate adaptation institutions and research

Though all Arctic nations are highly developed and therefore are not likely to need
international funding assistance for climate adaptation efforts, the EU can still play a role in
supporting and carrying out research that informs Arctic climate adaptation efforts as well as
assisting in the development of institutions which facilitate adaptation. Developing countries
(LDCs, SIDS, African countries) and low carbon growth development strategies are receiving
a large majority of the emphasis on adaptation needs, but as indicated above, Arctic
communities will also face significant climate-related challenges.

It is unclear how much EU climate adaptation research would be dedicated to Arctic issues

and if this effort would be supported by a centralised fund, such as proposed Climate Fund,

and/or would be built into existing EU research and cooperation programmes such as the

Northern Dimension and future Framework Programmes. The EU is still determining whether

public financing would come directly from the EU budget, from a new common Climate Fund

external to the EU budget, or whether Member States will contribute directly to projects,

though still under the umbr el l a of the EUG&%Itisalsogrclear whagtl o b a |
criteria will guide the distribution of this funding and thereby its Arctic implications, if any.

More information is needed on what Arctic adaptation projects will be feasible and/or
necessary as well as their costs. Potential areas in need of research are discussed in the
Policy options below.

Policyoptions

Policies relevant to reducing the impact of climate change on the Arctic need to address both
reducing emissions from the EU (and rest of globe) as well as supporting Arctic climate

140

" US House of Representatives, 2009, Sec. 722; US Senate 2009, Sec. 722.

European Commission, 2010a, p. 6.
142 Sher and Sauer, 2009, p. 4.

143 Sher and Sauer, 2009, p. 1.

144 EEA, 2009, pp. 42, 45.

145 European Commission, 2009a, p. 11.

34



Arctic Footmri and Blicy Assessment

adaptation strategies and ensuring that climate mitigation strategies do not negatively impact
the Arctic.

Reduce domestic GHG emissions

The EU should implement its more ambitious emissions reduction goal of 30% by 2020, with
a 40% conditional goal in the event an international climate agreement is reached. Since the
20% goal was set, the economic costs of reaching it have decreased and made the 30% goal
more feasible. Currently, the 20% goal would cost 0.45% of EU GDP by 2020, while the 30%
goal would cost 0 Butlérmore, the IGt@rationri Endrgy Agency (IEA)
estimates that increases in costs for delaying emissions reductions are substantial, reaching
U 3 0400 billion globally for every year of delay in order to meet the 80% reduction goal by
2050."" Some strategies already under consideration by the EU for meeting the 30% goal
are tightening the ETS cap, incentivising fast movement by industries by allocating free
allowances to early adopters and implementing a carbon tax in non-ETS sectors.**®

The EU could provide incentives to prioritize climate mitigation actions that include co-
benefits for the Arctic region. The EU could also make the assessment of such co-benefits
compulsory prior to the development of climate mitigation strategies. For example, carbon
capture and storage is a component of EU climate mitigation policy and might be developed
in or close to Arctic offshore oil and gas fields. Additional guidelines and survey will have to
be conducted in order to ensure that this option does not create new and additional risks for
the Arctic environment and people.

Reduce domestic black carbon (BC)

Some representatives from the European Commission have stated they are hesitant to shift
the climate mitigation focus from CO, to BC.1*® However, there need not be a shift in focus,
but rather additional efforts made to reduce the effect of BC on the rate of melting in the
Arctic. BC emissions reductions is a short-term mitigation strategy, while CO, reductions
would only impact the rate of climate change in the long term. Eliminating BC emissions from
fossil fuel and biofuel combustion could reduce warming in the Arctic by up to 1.7°C within
the next 15 years.™

One policy option for reducing BC emissions from the EU, which has already outlawed most
agricultural burning and already limits these emissions (albeit indirectly) from most stationary
sources, is to enforce stricter emissions standards for diesel engines. Enforcing sufficiently
strict particulate standards for vehicles, such that Diesel Particulate Filters for passenger and
commercial vehicles are required could reduce these emissions significantly. It is important
to note that burning of biofuels also contributes to BC emissions, so they would need to be
incorporated completely in such legislation. The Euro 5 and Euro 6 standards on light-duty
vehicle emissions will be affecting vehicle emissions within the next five years, but there is
some concern that these standards are not sufficiently stringent and are not being
implemented with the urgency required for reducing the impacts of BC on the Arctic.™"

146

o European Commission, 2010b, p. 8.

European Commission, 2010a, p. 3.
148 European Commission, 2010b, p. 7.
149 EurActiv, 2010.
1503acobson, 2010.
151 \Webster, 2009.
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The EU can also directly require utilising particulate control technology in all vehicles, which
is claimed to be an economically feasible strategy.'*?

Another important policy option for reducing EU BC emissions is to incorporate a ceiling on
BC emissions under the National Emissions Ceiling directive as well as include BC under the
Gothenburg Protocol of LRTAP.

Continue to promote global emissions reductions

The EU has been adjusting its emissions reduction policies through the EU ETS and other
initiatives for over five years, and it is on track to make these policies even more effective.
However, there is still opportunity for the EU to include setting more ambitious and world-
leading targets for emissions reductions and pressuring other countries to follow.

The EU can do this by having a stronger voice at UNFCCC negotiations, where it can push
for more aggressive and binding reduction targets than what has been proposed thus far. It is
clear that existing, voluntary emissions reduction pledges listed under the Copenhagen
Accord are not sufficient for keeping global temperature change under 2°C.**

The EU could also take the lead in calling for special consideration of the Arctic region under
the UNFCCC, due to the high rate of temperature increase in the region as well as the
vulnerability of the local ecosystems. Such a focus could include specific policies aiming to
address feedback mechanisms such as thawing permafrost and melting sea ice. Addressing
such mechanisms, as well as enhancing international cooperation, joint research, and
exchange of information on issues specific to climate adaptation across the Arctic region, is
key to international mitigation efforts.

Leadership is necessary for reducing global subsidies for high carbon fuels, including coal
and petroleum. While there is, in general, global agreement that fossil fuel subsidies must be
phased out to provide a level playing field for lower carbon technologies, there has not been
significant movement in this direction. The Commission is currently debating whether or not
to extend EU coal subsidies for another 12 years.™ However, a gradual phase out of
subsidies for coal mines by 2014™° would encourage countries like Germany abandon its
plans to build more coal power plants.**®

Support reducing emissions from international shipping

The EU can also support the development of an international instrument to regulate maritime
emissions. All revenues resulting from the implementation of a CO, charge or an operator
emissions trading could be committed to the financing mechanism under the UNFCCC. Such
an approach would provide incentive for developing nations to support the inclusion of
maritime transport emissions in a post-2012 climate regime as it would have the potential to
provide a major source of climate finance.

Currently, the EU has said it will move forward alone if there is no international agreement by
the end of 2011."" In order to strengthen the positive incentive created by this position, the

152 \Webster, 2009.

133 European Commission, 2010a, p. 3.

5 ENDS, 2010, Brussels seeks to end coal subsidies by 2014.
155 ENDS, 2010, Brussels seeks to end coal subsidies by 2014.
%6 pw-world, 2007; Schultz, 2010.

157 COM(2010)265, p. 8.
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EU could build a broader coalition of leading countries in order to ensure that it will not be the
only party to the negotiation to move forward after 2011, should no international agreement
be found under the UNFCCC. In such a case, the EU could also endeavour to find synergies
in other international forums dealing with maritime transport, such as the International
Convention on the Prevention of Pollution from Ships (MARPOL).

Provide support for adaptation research

The EU can continue to support Arctic-related climate research, and encourage more
research on Arctic adaptation needs and strategies. Possible new or existing sources of
funding and effort should be evaluated to ensure Arctic needs are supported.

Research should target the most pressing areas in need of adaptation. Currently, it is largely
unclear what the largest Arctic impacts will be and how much can feasibly be done to

address them. Therefore, more research is required on these themes, including:158

A Afine-scaled assessment of climate impacts on Arctic;

A Understanding the impact of multiple drivers (in addition to climate change
impacts, economic development, emigration, etc.) on Arctic communities and
ecosystems;

A Understanding the adaptive capacity of communities and ecosystems under
significant change, to guide feasibility of adaptation strategies;

A Improved monitoring of possible impacts, in order to determine which are most
pressing;

A Adaptation costs estimates for Arctic area, which will become clearer as research
suggested above is carried out.

In addition to research needs, institutions for facilitating climate adaptation will need to be
developed and supported. Adaptation efforts will likely require addressing infrastructure risks
and flood damage from thawing permafrost, and capacity building in helping Arctic
communities adapt to climate change impacts. This will require connecting local and
indigenous populations to outside markets, familiarizing them with new technologies and
facilitating resource sharing among indigenous groups and communities.’® Indigenous
peoples must be able to practice subsistence activities in protected areas to help protect
biodiversity and cultural integrity. A better understanding is needed of what each community
will require, since it appears that some groups are better at adapting than others.

Responsible development of the new opportunities that may become available due to climate
change will be necessary, including in the fishing industry (see Section 2 on fisheries),
tourism (Section 2.8 on tourism), hydrocarbon activities (see Section 2.4 on energy) and
shipping (see Section 2.8 on transport).

%8 |pcc, 2007b, 15.8.
19 pcc, 2007b, 15.5.
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2.4 Energy

Statustrends, andressures

The EU has one of the largest energy markets in the world.*® Its enormous number and
variety of energy producers and consumers, both within and outside the EU, makes for a
complex policy landscape. EU energy policies largely deal with three main topic areas: (1)
energy security, (2) addressing the environmental impacts of energy production and energy
use, and (3) trade and market issues within and among Member States and external trading
partners. This section will focus on the first two categories, which have the most relevance
for the EU6s energy relationship with the

The EU produces approximately 46% of its total energy needs, a percentage which has been
decreasing steadily for over a decade. Primary production of low-carbon energy, such as
geothermal, solar, wind, and nuclear has been on the rise within the EU while primary
production of coal, natural gas and petroleum has been slowly decreasing.

However, EU imports of high-carbon fuel sources are steadily rising, which indicates EU
energy dependence on outside sources is increasing. This trend indicates that energy
security will continue to become a greater challenge for the EU, whose energy dependence
continues to grow (see Figure 13).*%

Figure 13 EU-27 Net energy imports and e nergy dependence, 1997 -2008
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Most of the EUG6s energy imports come from
being the most important source of natural gas and petroleum.

160

161 European Commission, 2006, p. 4.

European Commission, 2001, p. 2.
%2 Eurostat, 2010, Main Tables, Energy.
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The EU has already begun to look to the Arctic as a source of hydrocarbons which could
potentially increase EU energy security in the coming decades, particularly in the Barents
Sea and through its well-established energy-trade relationship with Russia and Norway (see
Figure 14)'%. Norway has recently announced the availability of over 90 new blocks in the
Barents and Norwegian Seas for the 2011 round of oil drilling licensing.'®* Advances in
technology have made Arctic sources of hydrocarbons increasingly attractive, as well as the
fact that it is a comparatively safer region of the world to extract oil and gas.’® A recent US
Geological Survey (USGS) study estimates that there are approximately 400 billion barrels of
oil reserves in the Arctic, 84% of which are located offshore.'®® This would comprise 6.7% of
the worl dbés pr oven faatdral gaereserves, ahich arenrdcovar&bbb with
current technology (but perhaps not all economically attractive).’®” The study also assumes it
is possible to retrieve oil and gas through year-round sea ice.*®®

163

164 European Commission, 2008b, p. 6, Arctic Energy Agenda, 2005.

BarentsObserver.com, 2010a.

165 Though some believe rising fuel costs make Arctic hydrocarbon recovery more economically feasible, it also
increases the cost of operation in the Arctic. Therefore, a stable price regime may be more conducive to Arctic
oil and gas development. Koivurova et al., 2008, p. 6; Huntington, 2007, p, 33.

166 UsGs, 2008, p. 4.

%7 UsGs, 2008, p. 4.

188 This is a controversial assumption. See James, 2010; Schmidt, 2010. Developments in the oil and gas industry

have focused on improving the ability to operate in one-year sea ice. Keener and Allan, 2009.
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Figure 14 Arctic hydro carbon resources, existing sites and prospective areas, 2001
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Receding Arctic sea ice due to climate change is likely to make recovery of offshore Arctic
hydrocarbons even more attractive, but challenges will still remain.®® Oil and gas
infrastructure need to operate in and withstand difficult ice and weather conditions and
changing sea and ice conditions require tracking with highly sophisticated technology.'” This
heightened risk is compounded by growing concerns over the safety and reliability of
offshore drilling, illustrated by the recent Deepwater Horizon oil spill in the Gulf of Mexico.
Nevertheless, BP plans to begin Arctic outer continental shelf production drilling in the

1%9 Hasle et al., 2009; Schmidt, 2010; James 2010.
70 Fissel, et al., 2009; Timco and Weeks, 2010; Spencer, et al., 2007.
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Beaufort Sea from an artificial island in shallow nearshore water starting September 2010.*"
Shell also planned to begin exploratory drilling in 2010 up to 140 miles offshore in the
Chuckchi Sea between Alaska and Russia.'””> Other companies will likely begin to follow suit,
though no other companies have yet filed for drilling permits and are awaiting the results of
various legal challenges to preliminary oil and gas development in the Arctic.*” It is therefore
of the utmost importance that policies be in place which ensure Arctic hydrocarbon
exploitation grows in a controlled, environmentally and socially responsible manner.

Oil industry and EU legislators have taken some pause after the Gulf of Mexico oil spill in the
spring and summer of 2010, but it is unclear the extent to which legislative action will be
taken to prevent further accidents. European Commissioners met with oil industry
representatives several times since the Deepwater Horizon oil spill to discuss issues of
safety, and have discussed a moratorium on offshore drilling, as Norway has done (though
the moratorium does not appear to apply to exploratory drilling).*”* There are other options:

Greenland, for example, has innovatively decided to charge oil companiesanup-f r ont 6 bond¢

of US$2 billion in order to compensate the country in the event of an oil spill off its coasts.'”

On 13 October 2010, the European Commi ssi on
chall enge of the safety of of f s h @hk érctio equallya n d
merits specific attention due to its particularly sensitive natural environment, harsh climate

and significant unexplored hydrocarbon reserves. Binding international rules or benchmarks
should be introduced, building inter alia on the guidelines of the Arctic Council. Contacts with
Arctic countrie s ar e essent i @IThisiCommuricatisn higldights that thé EUS s
Arctic footprint will be affected by regulatory action on offshore drilling currently taking place

in Arctic countries, which would impact the operations and safety requirements for EU
companies.

EUD Bootprint

The EU-27 receives 24% of the total out put of
pipeline transportation (see Figure 15). Market influence and cooperation with Arctic energy
partners will be important tools for encouraging sustainable energy exploitation in the Arctic.

"L Green Energy News, 2010, BP Plans New Offshore Drilling Exploit in Arctic, online.

72 30ling, 2010.

1;31 Dennis Thurston, personal communication, 20 September 2010.

> webb, 2010.
7% European Commission, 2010, p. 10.
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Figure 15 Final demand for Arctic oil and gas production, including pipeline
transportation , 2005
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between energy and non-energy mining and quarrying activities. This assumption could cause some distortions.
However, a more accurate approximation cannot be derived at this stage.

Source: Sustainable Environment Research Institute (SERI), 2010.

The Arcticos m eirgensivei industriass drer oilc gas, rdeamond and metal
extraction. Therefore,t he EU6s i mports from all these
taken as a proxy for environment al i mpact
60% of total exports of the Arctic extractive industries.*®*

Impacts on the Arctic from energy production and consumption that can be attributed to the
EU are divided into two categories: (1) transboundary emissions and physical impacts from
EU energy consumption, and (2) direct impacts from activities in the Arctic to extract energy
which is eventually consumed by the EU. Since the former category is addressed in several
other sections (Section 2.3 on climate change section, Section 2.2 on chemicals and
transboundary pollution), this section focuses on the latter.

Direct environmental impacts in the Arctic from energy extraction, through mining, drilling,
infrastructure development and accidents pose a threat to ecosystems and communities
already at risk due to climate change.

Oil spills, such as the Exxon Valdez accident in 1989, the Komi Republic pipeline leak in
1994 or the Alaskan North Slope pipeline leak in 2006, have created challenges for clean-up,
environmental rehabilitation, and are economically costly.’®> However, given that 84% of

T AMAP, 2008, p.26.

8 Bogoyavlenskiy, 2004, p.27.

79 OECD, 2009, Input-Output tables (edition 2009): 1995i 2005, Paris.

180 OECD, 2006, STAN bilateral trade database (edition 2006): 19881 2004, Paris.

Bl The EU-27 6s s har efrom the Aecticxdractive industries was calculated based on bilateral trade data
from the OECD and additional information about the Arctic gross product as a percentage of national GDPs.
OECD, 2009; Durhaime, G., 2004, p.77.

182 Huntington et al., 2007, p. 29.

42

ndust
from



Arctic Footmri and Blicy Assessment

Arctic reserves are located offshore, it is of particular concern that there is little knowledge on
the suitability of existing methods for oil clean-up in ice covered waters or in areas of broken
sea ice.'® There is also concern that if a spill from an uncontrolled well in an ice-free area
occurs late in the Arctic summer, ice conditions could change quickly enough to prevent
drilling a relief well until the following year.'® For more specific information on the effect of
oil pollution on wildlife and their habitats see Section 2.8 on transport.

Operational activities can be a significant source of pollution and physical impact and can
have cumulative effects. For example, oil and gas flaring would release BC emissions, which
can increase the rate of warming within the Arctic. Seismic exploration has been shown to
affect the migration patterns of bowhead whales and reduces the accessibility of indigenous
hunters to their game.™®® It may also cause polar bears to abandon their dens and thereby
increase cub mortality.*®

The effects of drilling activity, pipelines and subsurface installations on marine communities
and seafloors vary. The geological composition of the sea floor appears to recover from
exploratory drilling within a year in some cases.’®” The biological impacts depend on the
communities present and their level of sensitivity to disturbance.'®

Fuel combustion for onsite power generation, well testing, gas flaring and other operational
leaks regularly release air pollutants such as NO,, SO,, VOCs, CO,, methane and particulate
matter into the atmosphere above the Arctic, contributing to Arctic haze and potentially
exacerbating ice melt.

I n order to explore the Arcticds | arge reserves
harbour facilities and other transport infrastructure are required. These infrastructure
developments increase land fragmentation, threaten biodiversity, and heighten the risk of

polluting land and water ecosystems. The reduced size of natural habitats is a growing

problem. Birds and predators, which have large ranges and travel long distances for food,

are especially sensitive to infrastructure. In northern Norway, undisturbed areas have been

reduced from 48% in 1900 to only 11.8% in 1998.'®° UNEP reports that current infrastructure

growth will disturb 50-80% of Arctic within 50 years.®® This also puts pressure on traditional
occupations, such as reindeer husbandry, for which land is becoming scarce due to the

current growth of infrastructure related to transportation, oil, gas and mineral extraction.***

Due to the fact that costs of dismantlement and rehabilitation are high, onshore energy
infrastructure in the Arctic may stay in place, even after its use is discontinued, and so can
continue its environmental impacts without monitoring.*** Though decommissioning of this
infrastructure is required, strong oversight is needed to ensure companies are held
accountable for this step in the oil and gas development process.*®®

183 CBC News, 2010; Schmidt, 2010.
18 Joling, 2010; Schmidt, 2010.

185 Nations et al. 2009; IWC-SC, 2004; NAS, 2003, p. 2; CAFF, 2001, p. 96; But see Rankin and Evans, 1998.
186 CAFF, 2001, p. 96.

87 Corréa et al., 2008, p. 11.

18 Wwilliams et al. 2009, pp. 2-3.

189 EEA, 2004, p. 16.

10 CAFF, 2001, p. 99.

91 EEA, 2004.

192 NAS, 2003, p. 2.

193 Huntington, 2007, p. Xii.
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There is also concern over nuclear contamination in the Arctic from dumping of nuclear
waste and spent fuel, nuclear accidents like Chernobyl, atmospheric nuclear testing, and
reprocessing plants in Europe.™® A large portion of the dumping, from waste and reactors,
can be attributed to the Soviet Union and Russia, while both the Soviet Union and the US are
largely responsible for pollution from nuclear testing, with France, China and the UK also
contributing.**®

The social impacts of energy industry development on indigenous peoples are significant, but
not always negative. Indigenous and local communities in the North Slope of Alaska admit
that they have difficulty determining whether the pros of development, including employment
opportunities, better health care and schools, outweigh the cons of lasting landscape
alteration and reduced hunting success.'® These communities are particularly concerned
that the benefits will not last after the oil and gas has been exhausted, while the
environmental impacts and abandoned infrastructure will remain."®’ Corresponding
viewpoints have been expressed by SamiNorth i the Sami Institutions Network on Sami
Affairs in Norway 1 which has emphasised the importance of a development framework in
the High North that preserves the viability of indigenous peoples’ communities when non-
renewable resources run out. Such a framework allows indigenous peoples to take
advantage of the opportunities presented by future industrial utilisation of natural resources,
while at the same time ensuring that traditional industries, culture, languages and the
community life of indigenous peoples are safeguarded and developed in a sustainable
manner.'®®

EU policies andnultilateral initiative

Out of the many EU directives on energy, those most relevant to the Arctic regulate how
much and what type of energy is used within the EU, the geographic sources of that energy,
and its quality. The 2006 Green Paper on a European Strategy for Sustainable, Competitive
and Secure Energy lists the following objectives for EU energy:

A Foster a competitive and open energy market, including single EU-wide electricity and
gas markets,

A Encourage technology innovation, particularly with regard to renewable energy

A Diversify the energy mix

A Increase EU-wide solidarity with regard to energy policies (encouraging Member
States to speak with one voice on energy to increase security)

A Prioritize sustainable development

A Calls for an international agreement on energy efficiency

Increasing reliance on renewable energy and maximizing efficiency will improve the energy
security prospects of the EU and can help alleviate some of its reliance on oil and natural gas
imports, including from the Arctic. However, significant hydrocarbon imports will still be
needed for the foreseeable future and thus many EU foreign policies deal with improving

194 Bghmer et al., 2001, p. 48.

195 Bghmer et al., 2001, p. 50.

1% NAS, 2003, p. 1.

17 NAS, 2003, p. 3.

98 Arran, 2007, I, c; Nystg, 2010, No. 4.
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external energy-trade relationships. See Annex C for a description of key EU energy
directives related to renewable energy requirements, energy efficiency and greening
transport; external and energy security policy; and reducing the environmental footprint of the
energy industry and multilateral agreements.

Effectiveness gdolicy instruments
EU Policies

Renewable Energy and Efficiency

The EU has made significant strides in the areas of renewable energy and energy efficiency
over the past decades. Though it has not completely achieved all its quantitative goals, and
could likely set even more stringent goals, the 20% renewable energy and energy efficiency
guidelines are important predecessors to further progress.

Under the Renewable Energy (RE) Directive (2001/77/EC and 2003/30/EC) the EU has
nearly achieved its 2010 goal of supplying 21% of electricity with renewable energy, with
19.9% renewable electricity, and has likely achieved the renewable transport fuel target of
5%.'° Since 2004, 61 legal proceedings have been brought against Member States for non-
compliance with 2001/77, which indicates the legal framework may not be sufficiently strong.
More progress has been made by some Member States than others, and the Commission is
concerned that there is a disconnect between renewable energy objectives set by Member
States and enacting the programmes necessary to achieve them. Complicated administrative
procedures, multiple permitting authorities and lack of adequate rules and precedents for
grid connection has made renewable energy development very difficult in certain Member
States, an issue which has been addressed in the updated 2009 RE Directive. It remains to
be seen if these adjustments will enable even faster RE growth. It is important that the goals
are consistent with and motivate higher development growth than would be the case without
legislation. Weak 2020 RE goals may actually result in a slow-down of RE penetration, as
might be the case in, for example, Austria, where the 2008 RE share was 28% with a 2020
goal of only 34%.%°

Directive 2003/30/EC on utilising biofuels in transport has succeeded in its 2010 market
penetration goals, but concerns over the sustainability of biofuels and whether they are a
suitable mechanism for reducing the environmental footprint of transport remain. The EU has
established sustainability standards for biofuels, but some critics state than biofuels are still
unlikely to be a sustainable alternative to fossil fuels.”® For example, the sustainability
criteria account for land-use change emissions, but not indirect land-use change emissions,
which have the potential to be orders of magnitude higher than the former. Fertilizer used for
biomass agriculture contributes to emissions of N,O, a greenhouse gas, such that there will
inevitably be a trade-off between biodiversity concerns (that is, requiring more intense land
use to produce more biomass crops on the same amount of land) and greenhouse gas
reduction goals.?®® Therefore, biofuel use goals may need to be re-evaluated.

169 European Commission, 2009a, p. 3, 6; ENDS, 2010a.
200 ENDS, 2010b.

201 Eickhout et al., 2008, p. 7.

292 Eickhout et al., 2008, p. 6.
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The main obstacles to achieving the 2020 energy efficiency goal of a 20% increase in energy
savings include the poor implementation of existing legislation. Furthermore, even if all
existing energy efficiency legislation were fully implemented, the EU would achieve 13%
energy savings by 2020. Though all Member States have introduced National Energy
Efficiency Action Plans which introduce road maps for achieving 9% energy savings as
required under Directive 2006/32/EC, the Commission wants to ensure that these plans
stand for real action.

Reducing Environmental Footprint of the Energy Industry

Two years after passing Recommendation 2001/331/EC on minimum criteria for
environmental inspections, Member States were to report to the Commission on how it was
applied. By 2007, the Commission reported that the information submitted by Member States
was fAincomplete or di fficuldt to comparebo
environmental inspection protocol across Member States, if inspection plans have been
implemented at all. The European Parliament has called for a Directive on this matter that
would also widen the scope of the original Recommendation and create an EU level
inspection force.?® So far there appears to be no further development of this Directive, but it
is clear that greater oversight is necessary for effective implementation of environmental
inspection criteria.

Directives 85/337/EEC, 97/11/EC and 2003/35/EC, or the Environmental Impact Assessment
(EIA) Directive has been implemented via complete EIA regimes in all Member States.?*
Application of 2003/35, increasing public participation in the EIA process, appears to be more
limited, and the public is not consistently involved in stakeholder consultation in many
Member States.?® Concerns remain that the screening process for whether an EIA is
necessary varies greatly across Member States and that the complete list of selection criteria
is not considered for all projects.?® The lack of quality of information contained in EIAs is
also a significant obstacle to address.

Furthermore, implementation of the EIA Directive has encountered difficulties in application
to transboundary procedures, which is highly relevant to energy projects. This stems from the
barriers to assessing multi-country impacts as a whole, including language and procedural
differences as well as the lack of a single, harmonised EIA procedure.?”’

Directive 2001/42/EC, the Strategic Environmental Assessment (SEA) Directive has also
been transposed into law by all Member States, which have described similar implementation
difficulties as with the EIA Directive, including different scoping methods used across
Member States, inconsistent use of screening criteria, and lack of quality information.”®
However, there has been more positive response to transboundary SEAs.?® It is not clear
why there has been a higher success rate with transboundary SEAs than EIAs.

These directives and initiatives are all important components of decreasing the
environmental impact of endogenously-produced EU energy, which has implications for the

203 Eyropean Parliament, 2008.

204 Eyropean Commission, 2009¢, p. 3.
205 European Commission, 2009c, pp. 3-4.
206 European Commission, 2009c, p. 5.
207 European Commission, 2009c, p. 7.
208 European Commission, 2009b, p. 4.
299 European Commission, 2009b, p. 6.
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Arctic as a region impacted by climate change and EU air pollutants, as well as for any EU
states and companies that undertake energy projects in the European Arctic. The EIA and
SEA directives also apply to EEA States (including Norway and Iceland), making them even
more relevant in this context. However, bilateral and multilateral agreements are also likely to
play a large role in ensuring that EU Arctic energy imports, mainly from Russia and Norway,
are produced in an environmentally and socially conscious manner.

Multilateral agreements

In general, there is no Arctic-specific legal guidance on how to perform offshore hydrocarbon
extraction under international law.**° The body of international agreements that are relevant
to energy production are furthermore likely too vague to provide the Arctic with substantial
environmental protection from increased hydrocarbon activities. Those guidelines that are
Arctic-specific are not legally binding.

The UN Convention on the Law of the Sea (UNCLOS) provides guidance on exploration and
exploitation rights but only general language on managing environmental consequences.”**
The fact that some Arctic maritime boundaries have not yet been established as well as the
uncertainty over the extent of some Arctic states extended continental shelf entitlements
leaves large areas of ambiguity in the Arctic Ocean under UNCLOS as well as under the
customary international law of the sea (which applies to the United States).??

The OSPAR Convention is clearer in terms of environmental protection in Arctic waters, but
does not apply to the entire Arctic Ocean.

The Espoo Convention has been signed by all eight Arctic states, but Russia, Iceland and
the US are not yet parties to it. Only four Arctic states have signed the SEA Protocol, which
is important to sustainable development and responsible execution of any coordinated
energy exploitation plan. Should a multilateral agreement on Arctic hydrocarbon activities be
negotiated, observance and utilisation of the SEA Protocol would be well-advised.

Vol untary guidelines such as the Arctic Council G
the I nternational Association of Oil and Gas Pr
oil and gas exploration and production in Arctic offshore regions are not legally binding, and

there are not consistent mechanisms in place across Arctic states to ensure that these

guidelines would be followed. The Arctic Council has not yet evaluated how the guidelines

have affected oil and gas recovery methods in the Arctic.

Notably, these guidelines have been revised twice, indicating that they are to an extent a
living document, unlike most Arctic Council documents.

With regard to nuclear waste contamination in the Arctic, the EU discussed nuclear
disarmament and decommissioning of first generation nuclear power plants with Russia
during the EU-Russia Summit in May-June 2010. Ultimately, the European Parliament
resolution adopted as a result of these talks did not contain any language on nuclear issues,
but it did discuss interest in renewable energy, energy efficiency, and sustainable energy
development.?*?

210 Koivurova et al., 2008, p. 4.

2L UNCLOS, VI.77, VI.81, X.2.145.
212 oivurova et al., 2008, p. 37.
13 European Parliament, 2010, P7_TA(2010)0234
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Policyoptions

In2009,t he EU Counci | adopted a document entitl

where the Council emphasised the need for gradual formulation of a policy on Arctic issues
to address EU interests and responsibilities in the region.”** According to the Council the EU
policy on Arctic issues should:

A effectively mitigate climate change to preserve the unique characteristics of the Arctic
region;

A reinforce multilateral governance through effective implementation of international,
regional, bi-lateral agreements, frameworks and arrangements;

A enhance measures of international conventions, such as UNCLOS and other relevant
international instruments;

A formulate and implement EU actions and policy taking into consideration the
sensitivities of ecosystems as well as the needs and rights of Arctic residents; and

A maintain the Arctic as an area of peace and stability and highlight the need for
responsible, sustainable and cautious actions, particularly in the area of resource
extraction.”*®

As part of its climate mitigation strategy, the EU is already implementing renewable energy
and efficiency measures to at least slow the increase in the amount of energy consumed and
reduce emissions from total endogenous energy production. However, the EU will inevitably
continue to rely more heavily on energy imports. In order to ensure that these imports would
meet the same lifecycle emissions and environmental standards as endogenously-produced
energy, the EU could create this requirement, which is already in place for biofuels.

Increased reliance on oil and gas imports, particularly from the Arctic, might incentivise
coordinating with energy trading partners to complete SEAs and EIAs in areas of prospective
hydrocarbon recovery expansion. EIAs in the context of energy production has led to such
innovations as directional drilling, which allows for reaching more oil from a single platform.**°

ed

ElIAsar e al so an integral component of the Arctic

which are designed to minimise hydrocarbon activitieséimpact on other expanding Arctic
industries, such as tourism, recreation, fisheries, as well as important cultural and historical
areas, including areas utilised by indigenous communities. The EU Arctic Communication
mentions the possibility of endorsing the Arctic Offshore Oil and Gas Guidelines, but does
not specify what endorsing the guidelines would entail.?” The more recent EU
Communication on the safety of offshore oil and gas activities calls for working with Arctic

countries to develop O6bi ndi ng, buildng mterrakaton the a |

gui del ines of t HeTheder stepsi are aB® consestent fvith the priority
objectives put forward in the EU Second Northern Dimension Action Plan 2004-2006%*° on
industrial enterprises and indigenous peoplesdinterests in the North and with the statement

214
215

Council conclusions of Arctic issues, 2009.
Council conclusions of Arctic issues, 2009.
216 CAFF, 2001, pp. 94-95.

21" European Commission, 2008b, pp. 6-7.

218 European Commission, 2010, p. 12.

19 Annex | No. 1.1 p. 19.
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of the 2004 Conference of the Parliamentarians of the Arctic Region.?”® In order to ensure
that indigenous peoples' rights are respected in the management and exploitation of natural
resources and the natural environment in the High North the Government of Norway will
initiate a cross border circumpolar project to develop ethical guidelines for how different
actors are to take indigenous peoples' interests into consideration when conducting
economic activities in the High North. **

Among the research needed before significant expansion of Arctic hydrocarbon expansion is
undertaken, studies of the effects of all energy-related activities are necessary to make ElAs
more effective and meaningful. More can be determined about the environmental and social
impacts of energy infrastructure beyond its physical footprint in Arctic regions, or the effects
of seismic exploration on both marine and tundra species and habitats.?** Expanding energy
exploitation can only be done responsibly if reasonable limits to ecological impact are
determined through onsite research. Further research is also needed for developing oil spill
mitigation strategies in ice-covered waters and in areas of broken ice.

Additional existing policy shortcomings include:??®

A A lack of common environmental standards among Arctic States for hydrocarbon
activities.

A A lack of integrated management systems within and between Arctic States for
monitoring hydrocarbon activities and enforcing any standards which may be
developed.

A Arctic Council Offshore Qil and Gas Guidelines are non-binding.

Support a multilateral agreement on offshore oil and gas activities

The EU can support and work with Arctic states in improving multilateral and domestic
energy policies, given that the EU is a major player in the energy sector. The shortcomings
mentioned above could, for example, be addressed in the long run through an international
or multilateral Arctic agreement on hydrocarbon activities, or at least offshore oil and gas
activities. Following the recent Communication on offshore oil and gas activities, the EU could
work with Arctic states to implement the provisions of such an agreement, which would have
to take into account the specific circumstances of the Arctic, including the current
impossibility of oil spill mitigation in many areas, its remoteness and higher risk of operational
difficulties due to sea and weather conditions. It would provide the greatest benefit by
implementing common environmental standards for energy recovery, requiring EIAs as
outlined in several other international agreements and calling for the cooperation of all Arctic
states in utilising infrastructure for emergency and pollution response. This could also include
minimising black carbon pollution from oil and gas flaring and other operational activities.

The EU could coordinate the incorporation of the provisions embodied in the Arctic Offshore
Oil and Gas Guidelines into domestic legislation with Arctic states. Such actions by the Arctic
state would ensure an integrated management system in offshore oil and gas activities. The

220 cPAR, 2004, No. 26, vi.

221 Norwegian Ministry of Foreign Affairs, 2009, No. 7.3 p. 43.
222 yF FWS, 2008; Wilbert et al., 2008.
clevel and, OdCarroll, 2009, p. 2.
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EU could also support the formation of a coordinated effectiveness monitoring system and
assist in monitoring the effectiveness of the guidelines.

Continue cooperation with Russia

EU energy dependence can conversely be seen as Russian economic dependence. Russia
receives 60% of its foreign currency revenue from oil and gas exports,?** most of which
comes from the EU.?® The EU could, through a bilateral agreement or through cooperation
under the Barents Euro-Arctic Council (BEAC), support Russia in ensuring its energy
development is sustainable. The existing 1994 Partnership and Cooperation Agreement
between the EU and Russia will be replaced by a new EU-Russia Agreement i the
negotiating process of which has started in 2008 and resulted in nine full negotiating rounds
by May 2010.>® The new Agreement expects to include substantive and legally binding
commitments, inter alia, in the area of investment and energy.227 The EU could thus seek to
include provisions on environmental concerns in the Agreement. Such provisions could
encourage or require land-use best practices for energy development projects, state-of-the-
art hydrocarbon recovery machinery, and pollution control standards.

Utilise the Northern Dimension

The EU could also further enhance cooperation, for example, through the Northern
Dimension (ND) policy i a common policy between the EU, Iceland, Norway and the Russian
Federation. A strengthening of the ND initiative could contribute to achieving sustainable
energy development in the Arctic. The ND could encourage financial assistance, require the
use of best practices and modern technology and help to ensure the security of EU energy

supply.

2.5 Fisheries

Statustrends, andoressures

Global fish consumption doubled from 1973-2003.%?% As a greater proportion of the growing
world population demands high-quality protein, more vessels are commissioned to catch
commercially popular fish. Over time this leads to too many vessels and too few fish, with
some species harvested to near extinction. As of 2008, over 75% of fisheries worldwide are
fully exploited, over exploited or recovering, and therefore incapable of meeting further
increases in demand.”*®

Climate change is expected to warm Arctic waters, which may encourage greater numbers
and diversity of marine animals to shift their habitat ranges northward. With sea ice cover

224

Jen2] ek and Krepl, 2009, p. 10.

Statistics show that 78% of Russian oil exports flow to E
only 29%. Regarding the supplies of natural gas from Russ
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also expected to decline, there is great potential for a larger area of more abundant fishing
grounds in the Arctic, which currently only provides 4% of global fish catches (see Figure
16).%*° Though there are opposing drivers to such development, including ocean acidification
and competition from invasive species, the question remains about how the international
community can ensure Arctic fisheries are developed sustainably, minimising overfishing,
protecting non-target species and natural habitats, and upholding the rights and interests of
local and indigenous peoples.

Arctic fisheries, as defined for the purposes of this report, lie within statistical area 18, and
the northern sections of areas 21 (I, Il, Va, XIV) and 27 (0A, 0B, 1A-F) as defined by the UN
Food and Agriculture Organization (FAO).”*" Area 27 covers the Northeast Atlantic and
encompasses most of the major Arctic fisheries: the Barents Sea, the Norwegian Sea, and
the Iceland-Greenland area. This is also the only area in the Arctic covered explicitly by a
Regional Fisheries Management Organisation (RFMO).*** Area 21 covers the west side of
Greenland and Northeast Canada.”®® Area 18 covers the rest of the Arctic water bodies and
contains only one major Arctic fishery, the Bering Sea (the Bering Sea is sometimes not
included as an Arctic fishery since it lies below 66°N).%** According to the FAO, 89% of fish
stocks in Area 27 have no room for further expansion of fishing efforts, and the status of the
remaining 11% is unknown.?®® In Area 21, 61% of fish stocks have no room for expansion.
Very little information is available on fish stocks in Area 18, a problem that will need to be
addressed before significantly expanding Arctic fisheries.

230 Rudloff, 2010a, p. 3.

21 EAO, 2010a.

232 pudloff, 2010a, p. 5.

283 EAO, 2010a.

23 EAO. 2010a; Arctic Portal, 2010; Rudloff, 2010b, p. 9.
2 Freitas et al., 2009, p. 8.

51



Arctic Footmti and Blicy Assessment

Figure 16 Arctic fisheries catch abundance (MT) 5 year average vyield (log scale), 2000 -
2004
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Furthermore, illegal, unreported and unregulated (IUU) fishing for Atlantic cod and Alaska
pollock has become a source of great concern in the Arctic region. IUU fishing contributes to
overfishing and might, in the worst c add the
stock due to overfishing similar to the collapse of the North American cod stocks and the
Alaska pollock stocks in the Central Bering Sea in the early 1990s.?*® Overfishing can reduce
the size of the stock and distort its age structure, for instance by reducing the number of
adult fish, which threatens the longer term viability of the stock. The longer IUU activities
continue, the more severe the impacts can be.

The fisheries sector comprised only 0.1% of total EU GDP in 2007.?*” Though this indicates it
may be of low economic relevance, fisheries sustainability is highly relevant to fishing
communities and marine ecosystems that stand to benefit the most in the long term from
cautious development of Arctic fisheries. Furthermore, EU dependence on fish imports to
meet rising demand has grown from 43% to 64% from 2005 i 2008, indicating that EU
impacts in the Arctic due to fishing may come in growing a proportion from third parties.?*®

236 Byrnett et al., 2008, p. 5.

237 Rudloff, 2010b, p. 12.
238 Rudloff, 2010b, p. 12.
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There are multiple ways the EU can impact the Arctic and Arctic fisheries through fishing and
related activities, including:

1) EU-flagged vessels can fish in Arctic waters, thereby impacting Arctic stocks and
contributing any other environmental damage directly. The EU currently contributes
only 4% of Arctic catches, so the impact of these vessels is likely to be low in the near
future. However, this source of impact could grow if the presence of EU vessels in the
Arctic grows

2) EU-flagged vessels can harvest stocks of fish or otherwise impact marine species
outside the Arctic which are capable of migrating into Arctic waters. If any of these
species are sources of protein for indigenous peoples, or are keystone species for an
Arctic ecosystem, or are a tourist/recreational fishing attraction, such as sport fishing,
in the Arctic, EU vessels can indirectly impact the Arctic. Many commercial Arctic
stocks (polar cod, Atlantic cod, haddock) have ranges that extend into EU waters.?*

3) EU-owned vessels under flags of convenience (FOC) (estimated to comprise 10% of
EU-owned vessels) can either directly or indirectly impact Arctic stocks through the
two situations mentioned above.?® It is unclear how many EU FOC vessels operate
in the Arctic, but this number could increase in the future as Arctic fisheries become
more attractive.

4) Run-off and direct marine pollution from the EU can impact Arctic waters, putting
pressure on distant fisheries and sensitive socio-ecological systems. Multiple policy
instruments, such as the OSPAR Convention, Convention on Long-Range
Transboundary Pollution, and MARPOL, are in place to reduce the presence and
impact of marine pollution. They are not designed to reduce impact on fisheries in
particular, however, and do not target the Arctic. There is a notable lack of policies
focusing on commercial fisheries impact on indigenous Arctic communities, though
this is mentioned in the Commi ssi onés Arct #t Communication.

5) Fish imported to the EU must meet certain health and sourcing standards. As a major
importer of Arctic fish, EU standards will affect how foreign fisheries and thereby
foreign vessels conduct business. Enforced sustainability standards can impact the
environmental footprint of all vessels fishing in the Arctic. This is likely the most
powerful role the EU can play, in addition to its role as a port State, in influencing the
direction in which Arctic fisheries develop.?*?

The regulatory gap of Arctic fisheries is of particular concern for the EU, as indicated in a
2008 Communication. The Commission recommended a moratorium on new Arctic fisheries
until regulatory framework for the high seas pocket in the Arctic Ocean is in place, similar to
the USd6s Arctic Fishery Management Pl an which p
waters until more data is available on the state of fish stocks.?* It is difficult to determine the
potential severity of each of the impacts listed because there is a dearth of data on Arctic

239 FishBase.org, 2009; Molenaar et al., 2009, p. 9.

240 Hosch, 2009, p. 23.

241 EC COM(2008) 763 final, p. 8.

242 pudloff, 2010, p.6.

243 EC COM(2008) 763 final, pp. 8-9; NOAA, 2009.
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fisheries. The understanding of Arctic marine communities and the health of fish populations
needed for ecosystem management is not currently available.?** This data is needed before
effective regulation can begin.

E U &aotprint

As discussed above, the EU can play an important role in sustainable Arctic fishery

devel opment. Although the EU does not possess ar
fisheries is through powers over EU Community vessels and natural and legal persons of EU

Member States, as well as its roles as a port State and a market State. Though the EU

accounts for less than 8% of the global fishing fleet, it is the most important seafood market

in the world.?*®

Figure 17 shows the regional shares in fish capture production in Arctic waters in 2006. It
clearly shows that Europe as a whole captures about three quarters of all fish in these
waters, followed by Russia (19%) and Greenland (7%). Within Europe, Norway (33%) and
Iceland (30%) make up for most of total fish capture production. EU-27 countries only
contribute 4% to total Arctic fish catch production.

Figure 17 Fish capture production by region in Arctic waters, 2006

B EU27

= Norway

= Faeroe Islands

H |celand

B Greenland

= Canada
Russia

Note: Arctic defined as parts of FAO Fishing areas 18, 21 and 27 (above 66° latitude).

Source: Adapted from Rudloff, 2010b, pp.46. Original source: FAO FishStat, 15 May 2010.

The main trading partner of many Arctic countries is the European Union, thus, from a
consumption perspective the EU accounts for more than its share in fish capture production.
As shown in Figure 18, Icelandic and Norwegian fisheries in particular are highly dependent
on exports to the EU.?*

244 Molenaar, et al., 2009, p. 9.

245 Europe accounts for 7.8% of the decked and powered fishing vessel fleet. Hosch, 2009, pp. 22, 43.
246 Rudloff, 2010a, p. 10.
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Figure 18 Percent of fish exports from Arctic states to the EU -27 in 2000 and 2008
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Adapted from Rudloff, 2009, p. 10. Original source: UN, Comtrade Database, 30 April 2010.

It appears that the EU, whose fishing fleets retrieve only 4% of Arctic catches, is more likely

to influence Arctic fisheries through market mechanisms than through its own fishing
activity.”’’” Based on the UN Comtrade database, the EU-276s fish i mports f
Arctic countries (Canada, Iceland, Norway, Russia, and USA) constitute 39% of total fish

exports of these countries.?*®

Eur ope 6s strig fish marketeegwations and legacy of fisheries policy can potentially
contribute to responsible fisheries development in the Arctic.

EU policies andnultilateral agreements

The EU Common Fisheries Policy, EU Integrated Maritime Policy and EU fish import
standards and barriers are described in detail
with international fora, treaties, and instruments, including the OSPAR Convention, EU

Northern Dimension, UN Convention on the Law of the Sea (UNCLOS) and the FAO Code of

Conduct for Responsible Fisheries is described in Annex C. An analysis of their effectiveness

follows in this section, below.

Effectiveness gdolicy instruments

Out of the five potential impact pathways listed above, the EU and international community
have policies in place which seek to address all of them. This does not mean that more
cannot be done to increase the efficacy of these instruments and their enforcement or to
improve the scope of their regulation.

247 canada, Denmark, Russia, Norway and the United States retrieve approximately 80% of Arctic catch. Rudloff,

20104, p. 7.
8 UN Comtrade database, 2010.
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EU Common Fisheries Policy

The Common Fisheries Policy (CFP) is a major instrument for regulating the impact of EU-
flagged vessels in Arctic waters.**® Since its reform in 2002, it claims several success stories
in terms of fleet reduction, stock recovery and by-catch reduction, though none are within the
Arctic. The northern hake stock, found in the North East Atlantic, North Sea and Skagerrak,
has thrived under a recovery plan since 2003 and graduated to a management plan in 2008.
%0 By-catch of cod during langoustine fishing was reduced from 50% to less than 5% by
using more selective gear. >

The EU-15 reduced its number of fishing vessels by 12.4% from 2000-2005 (11% reduction
in terms of tonnage), while Norway was able to achieve a 40% reduction in number of
vessels (only 5% in terms of tonnage).”®® The FAO mentions that some of these vessels
might be not be decommissioned but rather exported to other countries, which simply shifts
fishing capacity somewhere else.

The Commission notes that fishing effort has been falling since 2000, but perhaps not due to
regulation. Only 72% of allowed fishing effort was deployed in 2006.%** This does not provide
insight as to the efficacy of this aspect of the CFP, particularly in the event of an incentive to
increase effort in newly developing Arctic fisheries.

However, with these successes noted, regulators and researchers believe EU fleets are still

too large and its fish populations are overfished. On average, fishing quotas under the CFP

ar e i n excess of 40% above S C istering Bustdinelde r e c om
populations. Furthermore, these TACs are believed to be overshot due to underreporting by

as much as 45%.%* The rate at which EU fleets are decreasing is by many accounts too

slow, at only 2-3% p.a., which does not fully compensate for technological creep (estimated

to increase fishing capacity by 2-4% p.a.).?*®

The Commi ssionbés review of the CFP in 2009 souc
some of these problems. One key conclusion was to involve fisheries in all levels of policy
development to create more investment in compliance.

Most new Arctic fishery development is likely to happen in the EEZs of coastal Arctic states
where ice melt is creating new areas of open water. Furthermore, it appears that the
international community will not allow for unregulated fisheries development in the high seas
pocket of the Arctic Ocean.”*® However, this may be of little importance to the fishing industry
given that the bulk of Arctic fish (90%) are currently caught in EEZs. In the past, the EU
fishing vessels have had controlled access to some of these waters through bilateral
fisheries agreements with Norway and Iceland, though these agreements have expired in
2009. An EU bilateral fisheries agreement with Greenland will last at least until 2012.%"

249

250 Council of the European Union, 2002, Ch. 1 Art. 1.

European Commission, 2009, p. 16.

51 Eyropean Commission, 2009, p. 18.

22 Hosch, 2009, p. 22-23.

253 European Commission, 2009, p. 16.

4 Eyropean Commission, 2009, p. 7, 15.

5 European Commission, 2009, p 19.

26 Erik Molenaar, personal communication, 2010.

57 Rudloff, 2010a, p. 9; Rudloff, 2010b, p. 21; EC Fisheries, 2010.
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UN Fish Stocks Agreement

The UN Fish Stock Agreement addresses straddling and highly migratory fish stocks that act
as resources for both the EU and the Arctic. The efficacy of the UN Fish Stock Agreement
was reviewed during diplomatic conferences in 2006 and again in May 2010. The
recommendations and concerns of State Parties and fisheries stakeholders were compiled in
2006 and reviewed again in 2010 to determine if progress had been made.

The review identified an improvement in implementation of the precautionary principle and
ecosystem approaches i n St &togesdhasmabsmbeenenade mt st r a
international compliance and transparency through RFMOs, although more support of RFMO

endeavours is needed from members and cooperating non-members.?®

Further efforts must be devoted to removing subsidies for building fisheries capacity and
those that support IUU fishing. Greater management and oversight is still needed for deep-
seas fisheries and compliance with existing RFMO measures is still lacking.?*® Little progress
was identified with regard to nationals controlling their flag ships outside areas of national
jurisdiction.?®°

These problem areas are especially relevant to new Arctic fisheries, which may continue to
be accessible to EU vessels (the review did not specify the extent to which EU countries
were implicated in substandard compliance with RFMO measures or controlling flagged
vessels). The lack of RFMO oversight in all areas of the Arctic further exacerbates this
problem.

Furthermore, the UN Fish Stock Agreement is only applicable to straddling and highly
migratory fish stocks, meaning fish stocks that occur in one or more EEZs and the high seas.
It is questionable whether this will help the majority of Arctic fish stocks, which are currently
mainly shared (occupying two or more EEZs) and anadromous fish stocks. UNCLOS applies
to these stocks, which provides only general and less operationalised provisions on fish
conservation and management.”®

FAO Code of Conduct for Responsible Fisheries, Agreement to Promote Compliance

The FAO Code of Conduct for Responsible Fisheries has the potential to reduce all four

possible impacts described above, and the Code of Conduct appears to have influenced

changes in fisheries management around the world.?*> FAO regularly monitors efforts to

i mpl ement the Code and reports relevant action.
(COFI).

The most recent report from COFI indicates that in general countries are faster to adopt
some aspects of the Code more than other, for example the IPOA-IUU. The Code has been
referenced in the statutes and mandates of many RFMOs, and is mentioned by any fisheries
wanting to indicate their interest in sustainability best practices. The Code is widely
recognized as the keystone document for sustainable fishery practices and for effectively
entwining the principles of responsibility, sustainability, precaution, and ecosystem-based

258 NFSA Review Conference, 2010, p. 10.
259 UNFSA Review Conference, 2010, p. 6.
260 NFSA Review Conference, 2010, p. 15.
%61 Molenaar et al., 2009, p. 5.

262 Hosch, 2009, p. 17.
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management.”®® The challenges facing more comprehensive implementation of the Code
(and sustainable fishing practices in general) include weak governance, fuelled by
understaffed, underfunded fisheries ministries and conflicts of interest. Occasionally there
are regional workshops dedicated to the Code, but none have focused on the Arctic.

Of relevance here is how much the EU implements the Code and how this might improve
sustainable Arctic fishing. That FAO indicates that the EU has adopted a Code of Conduct
for European Aquaculture, but does not mention any explicit developments attributable to the
Code with regard to fisheries.

The FAO does mention some shortcomings of EU fisheries governance. According to the
European Court of Auditors, one of the primary causes of fisheries management failure is
unreliable catch data.?®® The EU, for example, reported 100% reliable and complete catch
statistics in 2007, which the Court of Auditors overturned.?®® Of relevance to Arctic fisheries,
the EU distant water fleet has a record of poor catch reporting to both EU and non-EU
authorities. The Commission estimates that morethan G 1. 1 bil l i on i n
Europe each year (WWF claims 50% of fish sold in Europe are illegally caught or
imported).”®® This could be an indicator of the inefficacy of the Code of Conduct as well as
lack of EU oversight.

Though the EU may be known for its stringent fish import regulations, these numbers tell a
different story. If the EU is to effectively use its market power to incentivize sustainable
fisheries development in the Arctic, these loopholes must be addressed.

OSPAR Convention

The OSPAR Convention has the potential to limit the impact of EU pollution on the state of
Arctic fisheries. However, this appears to be a new area of focus for OSPAR, so it is difficult
to tell if its methods will be effective. OSPAR intends to develop closer ties to the Arctic
Counci l and mentions fisheries resources
assessments and work programmes.*®” The OSPAR Commission has drafted a
memorandum of understanding with the North East Atlantic Fisheries Commission (NEAFC),
a RFMO relevant to areas that may see new Arctic fisheries, to cooperate in marine
ecosystem conservation and information sharing.”®®

EU import and sourcing standards and barriers

These regulations have the potential to decrease the consumption of unsustainably
harvested fish from EU vessels and EU-owned flags-of-convenience vessels, as well as third
party suppliers, such as Arctic coastal states. As indicated by the FAO review, the EU can do
more to close loopholes and make these sourcing standards more effective. It remains to be

seen i f the EU6s newly instated ficatch certifi

Policyoptions

283 Hosch, 20009.

264 Hosch, 2009, p. 48.

265 Hosch, 2009, p. 48.

265 Hosch, 2009, p. 46.

%67 OSPAR Annual Report, 2009, p. 11.
268 Memorandum of Understanding, 2008.
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EU options

EU fish imports must meet certain health and sourcing standards. As a major importer of
Arctic fish, EU can implement standards which influence regulation of foreign fisheries.
Enforced sustainability standards can impact the environmental footprint of all vessels fishing
in the Arctic. This is a very powerful role the EU can play in influencing the direction in which
Arctic fisheries develop.

Strengthen market-based instruments

The EU has the potential to influence its attractiveness as a market for Arctic fish imports
through tariff reduction. It is important, however, that this policy be accompanied by strict
envir onment al and sourcing standards, such
sustainable fishery expansion. Very strict environmental standards for imports may conflict
with World Trade Organisation (WTQ) provisions, so certain requirements, such as eco-
labelling, may have to be voluntary.?*®

Enforce IUU fishing regulations

The EU should continue its focus against IUU fishing. Any new and expanded fisheries in the
Arctic should be subjected to strict control measures. This also falls largely under the
jurisdiction of trade measures, thereby subjecting these initiatives to WTO limitations. It may
be more effective for the EU to continue its efforts to develop and strengthen bilateral and
multilateral agreements with major fisheries products trade partners (such agreements
already exist with Norway, Iceland, Canada, the US, etc.), which allows for instating similar
IUU requirements on the respective national fleets without implementing new import
policies.?”® A notable exception to existing EU bilateral IUU agreements is Russia, however
the existing Norway-Russia agreement in the Barents Sea appears to have halted IUU
fishing of cod as of 2009. This is believed to be partly attributable to the new EU catch
certificate scheme.?’* In addition to domestic efforts to reduce IUU fishing, the EU can also
ratify the FAO Agreement on Port State Measures to Prevent, Deter, and Eliminate 1UU
Fishing (FAO PSM Agreement), and support other Parties in doing so as well.?"?

Close regulatory loopholes

The EU can direct Community vessels and citizens not to engage in fishing activities within
certain Arctic marine areas until certain regulatory loopholes are closed. The EU can direct
that catches from certain parts of the marine Arctic are not to be landed, transhipped,
processed or packaged in Community ports, and that vessels involved in such catches are
denied services in EU ports. Such action would be implemented in response to UNGA
Resolution No. 61/105 on bottom fisheries and in support of the US Arctic Fishery
Management Plan (FMP).

Fund scientific research

Basic fisheries research is necessary for ensuring sustainable management of any fishery,
and scientists can begin in the Arctic by beginning to understand levels of fish stocks and
species interactions before fishing activity increases substantially. Furthermore, the EU could

%89 The Commission has discussed an eco-labelling scheme for fisheries products in COM(2005) 275.

279 Rudloff, 2010b, p. 33.
2r Norwegian Ministry of Fisheries and Coastal Affairs, 2010.
%2 For more information on the FAO PSM Agreement, see Annex C.
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support the International Council for the Exploration of the Seas (ICES) in addressing the
abovementioned needs, by, for example, adjusting the work plan and terms of reference of
its Arctic Fisheries Working Group.

Multilateral options

As ice cover recedes and interest in expanding Arctic fisheries grows, policy instruments to
address the impacts of fisheries can be implemented on many levels. Individual action by
Arctic states, whether as flag, coastal, port or market states is necessary for regulating
fishing and related activities within national jurisdictions and beyond. Norway has undertaken
such action surrounding Svalbard, its Arctic archipelago, as well as the US in its Arctic
waters with the Arctic Fishery Management Plan. Agreements between Arctic states will be
necessary for shared or migratory stocks.

Support or initiate a declaration on Arctic fisheries

A declaration on how the UN Fish Stocks Agreement and related conservation measures will
apply to the changing Arctic fisheries industry, specifying plans for explicit and
comprehensive RFMO regulation, would be beneficial.?” It would also ideally state that no
new fishing efforts will be permitted until adequate research is carried out on the impact of
such activities on habitats, both target and non-target species and indigenous peoples.

Develop new RFMO or arrangement for straddling and discrete high seas fish stocks
in the Arctic waters

The agreement would be based on the UN Fish Stocks Agreement. The Commission
Communication on the Arctic as well as the US Congress resolution acknowledges the need
for a fisheries regulatory framework in the region. The Communication lists this as a priority
policy instrument.

Support strategic environmental impact assessments for new fisheries

The EU could promote strategic environmental impact assessment (SEA) for new fisheries in
the Arctic marine area. EIAs are needed in FAO statistical areas 18 and 27, where until now
status of fish stocks has been largely ignored.

2.6 Forestry

Statusfrends andpressures

The Arctic, by some definitions, is the area north of the treeline, meaning that technically
there are no Arctic forests. Il nstead, in this
includes sub-Arctic forests. The boreal forest encompasses the northernmost parts of the
boreal forest zone. This forest zone is the northernmost and coldest forest zone in the
Northern Hemisphere. It forms a belt about 1000 km in width across North America, Europe
and Asia and is situated south of the treeless tundra and north of the temperate forest (see

%3 Molenaar, et al., 2009, p. 6.
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Figure19) . The boreal forest biome makes up about

largest areas located in Russia and Canada.”™*

Figure 19 Boreal forest is found south of Arctic tree line  , shown with dark green line ,
2002

Note: The orange line indicates the Arctic, as defined by the Arctic Council's Arctic Climate Impact Assessment
(ACIA) and the Arctic Monitoring and Assessment Programme (AMAP).

Source: UNEP/GRID Arendal (2002)

The boreal forest consists of a wide variety of tree species, dominated by evergreens such
as firs, pines, spruces. Deciduous tree species, such as larch, can also be found. The boreal
forest region has a distinctive set of biodiversity with lower species richness than the
temperate forest and higher richness than the tundra. Species richness varies in different
regions of boreal forest, but in general, the southern boreal regions contain more species
than the northern regions.

The boreal forests have played an important role in the development of economies and
societies in the boreal zone. Forestry has declined during the last century, but boreal forests
are still of economic importance. In some areas forestry and wood-processing form the major
economic activities.?”® In particular, indigenous peoples living in the sub-Arctic boreal forest
zone depend on these resources.

Pressures on boreal forests include both direct impacts from human activities and climate
change. Human activities include forestry, land conversion to farmland or flooding to make

214 ACIA, 2005 pp. 784-785.
ZSArctic Centre,1998.
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reservoirs for hydroelectric generating stations, clearing of seismic lines, installation of
pipelines, and forestry infrastructure. Mine sites are cut into the forest resulting in habitat loss
and fragmentation. The most recent threat to the boreal forest is exploration and
development of oil and natural gas reserves?”® and the development of the energy market
using wood for energy. The rising demand for bioenergy offers new opportunities for forest
enterprises to sell timber of poorer qualities.”’” Due to the economic crisis, all forest product
markets fell in 2008 except for the wood energy market, which continued to grow.?® It has
been projected that if no corrective action is undertaken this development could even result
in a wood supply gap in Europe in the coming years.?”® In addition, in some places, such as
Lapland, Finland, logging activities may also endanger migratory routes and grazing areas
used in reindeer husbandry. However, due to the small growth rates of trees near the
transition from forest to tundra, exploitation of these far northern forests is rather
uneconomical, except for the initial extraction of the few trees large enough to be used in
timber mills.?®® Climate change might increase forest productivity in these areas and forestry
might become a more viable economic activity with the accompanying negative effects for
biodiversity.

In addition, the boreal forest is affected by and also contributes to climate change through its
role in the atmospheric carbon cycle. Global CO, levels are influenced by the uptake in
growth, storing carbon in live and dead plant matter and release through decomposition,
animal respiration and combusting during fire. An increase in temperature as a result of
climate change is expected to increase growth and expand the northern distribution.”®* As a
result of climate change, the Arctic treeline has already begun to shift northward in some
areas, replacing the Arctic tundra, and is predicted to move even further north.?*?> The
expansion in boreal forest is associated with an increased carbon sink. However, the direct
climate effect on individual tree growth could vary. Response to temperature increases show
increasing as well as decreasing growth rates. The type of response can even vary within a
species. For example within the white spruce population over 40% showed a negative growth
response to summer temperature while fewer than 40% had a positive response to
temperature.”® The change in treeline by expansion of boreal forest, therefore, is not simple
and is likely to become more complex with changing negative and positive feedbacks. As a
result, the increase in carbon uptake could be less than expected as well.

Furthermore, climate change is a major factor controlling the biodiversity in the boreal forests
because it influences the distribution of species and communities. Northern migration of
southern species due to northward shift in suitable habitats increases the northern species
richness. The present boreal forest is the product of several periods of past global warming
and cooling resulting in a large genetic diversity, enabling the forest to adapt to changing
conditions such as climate warming. Furthermore, the large natural distribution of tree
species requires a large genetic diversity to adapt to various conditions. One of the major
risks for boreal forest from the effects of climate change is the loss in genetic diversity. Fire in

2% Natural Resources Canada, 2005, p. 55.

' Rametsteiner et al., 2008, p. 34.

2’8 UNECE Timber Committee, 2009.

27% gheridan and Dussler, 2008.

280 ACIA, 2005, p. 553.

281 \White et al., 2000, as cited by ACIA, 2005, p. 851.
%82 loyd et al., 2003.

283 Wilmking et al., 2004.
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boreal forests sustains species diversity and climate change affects the naturally occurring
fire regime. Insect populations increase due to warming. Pest species involved in large-scale
boreal outbreaks are bark and wood-boring beetles, defoliating insects and insects that
attack roots and cones.?®* The impact of climate change triggering natural events that reduce
species richness such as fire and insect outbreaks might occur faster than the species can
adapt and for other populations to migrate. The final consequence may be the loss of both
genetic diversity and the ability to adapt to future changes in climate conditions.

EUds Footprint

While several human activities impact the boreal forest, the greatest impact arises from
forestry.?® The impacts of forestry range from decreasing species diversity to habitat loss
and fragmentation.

Due to a lack of specific boreal forest data i especially trade data T it was not possible to
gain a complete picture of the BEhékss somednaa ont
EU dependence on forestry products in the Barents region. Much of the Barents region, 75%
of which is located in Russia, is covered with coniferous forests, and forestry is an important
economic sector.”® Finland and Sweden alone supply 60% of EU pulp production, 25% of

on

paper and cardboardproducti on, and 30% of 6sawn goods®d.

Forestry mainly focuses on the large, old trees. The old forests are especially important for
the conservation of biodiversity because they provide a wide range of habitats and support
various species of plants and animals. As the boreal forest shows poor recovery based on its
slow-growth, one impact of forestry is that the old boreal forests will become rare. As a result,
species diversity, which depends on these trees, will most likely disappear or dramatically
decrease.”® Targeted for early harvest, old forests are already rare. Young forests do not
provide these different habitat types and consequently show less biodiversity.

Habitat loss and fragmentation add to the decrease in genetic diversity by diminishing the
genetic pool and preventing species migration. As a result, the ability to adapt to changing
conditions is decreasing. Forestry, therefore, amplifies the effects of climate change and vice
versa.

With forestry activity both providing employment while at the same time potentially
threatening t he health of bor eal f o-ecensnics
consequences can be described in a qualitative way at best in this context. Due to forest
activities, the people living in the Arctic may benefit from increased employment, but in the
long term intensive harvesting of forest products will lead to a decline in health of the forest
and make it even more vulnerable to climate change derived impacts (mainly fires and insect
outbreaks).?®® Changes in forestry would therefore affect the social structure of the human
population as well.

284 ACIA, 2005, p. 830.
285 ACIA, 2005, p. 795.
286 \/alkky, et al., 2008. p. 9
287 \/alkky, et al., 2008. p. 3
288 ACIA, 2005, p. 552-553.
89 ACIA, 2005, p. 552.
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Despite the effects of forestry activities, it is likely that the effects of climate change outweigh
the effects of forestry in the boreal forest. The EU footprint, therefore, mainly results from its
contribution to climate change (see Section 2.3 on climate change) rather than forest
exploitation.

EU policies andnultilateral agreements

The Treaties establishing the European Union do not explicitly provide for a common EU
forest policy. In this regard, the formulation and implementation of forest policy is first and
foremost subject to competences of the Member States, which is supported by the following

statement in the EU Council Resolution on a Forestry Strategy for the Europe an Uni on: it
Treaty establishing the European Community makes no provision for a specific common
forestry policy and [...] responsibilit$® for f

However, forestry activities overlap with many of the EU competences explicitly granted in
the EU Treaty and therefore might provide a legal basis for the Union to regulate in this issue
area. This assumption is demonstrated by the adoption by the EU of its Forestry Strategy®**
to guide forest management in the Member States. Furthermore, the EU has enacted
secondary regulation that is relevant to forestry.”®® The EU has also legislated in the field of
trade with the adoption of its of an action plan on Forest Law Enforcement, Governance and
Trade (FLEGT).”® More recently, the European Parliament, the Presidency of the EU and
the Commission have reached an agreement in June 2010 on the adoption of a regulation to
address the import of wood products resulting from illegal harvesting. Once this regulation
fully enters in force in 2012, companies will be required to use a due diligence system and
carry out risk assessments where illegal activities are suspected. They will also be expected
to trace back imported timber to the location where it was harvested.

In addition, the EU is party to multilateral agreements that influence decision-making and

management of Arctic forests. For example, Russia, Norway, Finland and Sweden have

cooperated under the Barents Forest Sector Task Force of the Barents Euro-Arctic Council

(BEAC) to develop a Northern Dimension Forest Sector Programme ande st abl i sh a 6 mc
forest 2% doriher giscudsion of these polices is provided in Annex C.

Effectiveness gdolicy instruments

Mitigating impacts of intensive forest management

Intensive forest management can be mitigated by direct regulation of the forest industry or
indirectly through non-forest measures, such as nature conservation. As the EU Treaties do
not provide an explicit EU competence in the field of forestry, the EU could only adopt
legally-binding measures if they can be based on an EU competence in another sector. Two

290:

291The Council of European Union, 1999.

The Council of European Union, 1999.

292 For instance: The Council of European Union, 2005; The European Parliament and the Council of the
European Union, 2009; The European Parliament and the Council of the European Union, 2003, The Council
of the European Communities, 1992.

FLEG Action Plan by the European Commission, endorsed by the European Council. See: The Council of
European Union, 2003.

29 BEAC, 2010 (online)
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key examples are the Natura 2000 network i established through the Birds Directive and
Habitats Directive T and Common Agricultural Policy (CAP). The Natura 2000 network aims
to protect important forest areas. In the boreal region, more than 5000 regions were assigned
to Natura2000 sites. The CAP is an essential EU financial instrument for funding
afforestation in the EU. The accompanied Rural Development Plans (RDPs) offer concrete
possibilities to implement measures of forest protection in the boreal region.

Mitigating climate change and pollution impacts

Climate change impacts on boreal forests include increases in insect outbreaks, and forest
fires, changed growth patterns of trees, a northward shift of species, and consequently a
change in species diversity. Existing policies do not provide instruments that can mitigate
such impacts directly. Air-borne pollution impacts on boreal forests are mitigated by
European policy instruments regulating air pollution in EU Member States (see Section 2.2
on chemicals and transboundary pollution for more detail).

Mitigating socio-economic consequences

Socio-economic consequences of the above mentioned impacts and mitigation efforts are
contradictory. Whil e protection of biodiwv
health and provide a sustainable future for employment in the forest industry in future, it may
hurt employment in the short term. One policy instrument that may positively affect
employment in the Arctic forestry sector in the short term is the Biomass Action Plan (BAP).
As one of the key actions under the Climate and Energy Package (CEP) it encourages
Member States to establish national biomass action plans (nBAPs*®) specifically outlining
what measures will be taken to develop biomass resources and mobilise new biomass
resources for different uses while adhering to sustainability criteria for the biomass of
domestic origin. Both Sweden and Finland foresee a regular growth in the generation of
electricity from biomass up to 2020.°® However, neither of these action plans provides
specific elements addressing the particular nature of boreal forests. These concrete
measures could strengthen sustainable forest management and lead to employment in this
sector.

Policyoptions

The EU developed its Forest Law Enforcement, Governance, and Trade (FLEGT) policy as
one tool to address illegal logging abroad. The current EU FLEGT action plan includes an
emphasis on Russia.”®’ The second step of the implementation of the action plan consists of
Voluntary Partnerships Agreements with third countries. The inclusion of such a VPA with
Russia could ensure the proper implementation of the action plan within this country,
including its Arctic regions.?® This adoption could facilitate the implementation of the draft
regulation banning all imports to the EU of illegally harvested timber.

295 Currently referred to as National Renewable Energy Action Plans (NREAPS).

2% gee Table 75 in Beurskens and Hekkenberg, 2010.

297 ELEGT Action Plan: European Commission, 2003.

2% The ban on imports from illegal logging very recently adopted by the European Parliament provides a good
opportunity to address this issue. See: EU Parliament, 2010.
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In addition, The Ministerial Conference for the Protection of Forests in Europe is considering
a pan-European legally binding agreement on sustainable forest management. If such an
agreement is concluded, its scope might cover, in addition to the forest areas already under
the EU jurisdiction in Finland and Sweden, vast forests in northern regions of Norway and
Russia. The EU could play a key role in promoting the negotiations towards such an
agreement to extend the principles of SFM to the whole pan-European region under a legally
binding framework. It is critical that the Russian perspective is considered in the negotiations
towards such an agreement. The EU could also play a key role in ensuring the environmental
and cultural integrity of the agreement. Wi t hi n t he EUOGs Arctic
Sweden), forests cover most of the sub-Arctic land area. The protection of these ecosystems
is important for Europe to consider as it develops ways to reduce its Arctic footprint. The
following two options could reduce the impact of the EU on its boreal forests:

Strengthen sustainable forest management in the EU

Sustainable Forest Management (SFM) is a key concept underlining the EU Forest Strategy,
and was designed largely based on Scandinavian forestry practices. However, its
implementation could be enhanced in two ways. First, SFM could become a compulsory
standard applied systematically to all forestry activities within the member states of the
European Union. Such a decision could be supported by the creation of an official
certification scheme (for instance extending the Forest Focus scheme to the monitoring of
forest management at the local level). The EU could also endorse some of the existing
certification schemes based on a set of criteria and make compulsory the certification of all
forest exploitation by one of these schemes (for instance the Forest Stewardship Council
[FSC] and the Programme for the Endorsement of Forest Certification Schemes [PEFC]).

Secondly, the guidelines defining practices accepted under the framework of SFM could be
tightened to increase the environmental integrity of forestry practices. For instance, foresters
could be encouraged to increase the genetic diversity of trees to help limit the consequences
on forest ecosystems. Also, particular constraints applying to old-growth sub-Arctic boreal
forests could be acknowledged in the implementation of the principles of SFM.

Help reduce pressure on boreal forests

The second approach that the EU can adopt in order to reduce the pressure on boreal forest
ecosystems is to generally reduce the demand for wood products. The reduction of the
consumption of pulp and paper within the Member States could lead to a reduced pressure
on forest ecosystems in Finland and Sweden, though these countries do employ sustainable
forestry programmes and have many protected forested areas. Continued cooperation with
Russia under the BEAC, for example, and working towards a sustainable forestry framework
that applies in the Russian Barents region would be a key step forward. Only 10% of forests
in the Russian Barents region are protected.?*® Analysis of whether sufficient and appropriate
sub-Arctic forest areas are protected with regard to biodiversity and sustainability concerns
would be helpful in this regard. The role of the energy industry in relation to the demand for
renewable resources could be further acknowledged and its actors involved in the reduction
of wood supply for energy demands.

299 valkky, et al., 2008. p. 40.
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2.7 Tourism

Statustrends, andressures

The popularity of Arctic tourism has increased greatly over the past two decades due to

increases both in demand and supply. Tourists are becoming increasingly interested in
6ecotourismd and wilderness destinations¥ both
The gl obal concern over climate change and, co
dated of Ar ct i wildlifeaisfdrther dripirey slemand tbr tourism services in the

high North. Tourists are able to come on cruise vessels or by aircraft. The northern lights and

other attractions are increasingly being marketed by specialist tour operators.*** Considering

that Europeans comprise about hal f of al | i nterne
(and overlap with) the Arctic, it is very likely that European citizens comprise a large portion

of this growing demand.*%

The cruise ship industry is the fastest growing sector of the travel market and one of the top
tourist attractions in the Arctic.**® According to the Ar ctic Council 6s Mari
Assessment (AMSA) 2009 Report, marine-based tourism accounts for the largest segment of
the Arctic tourism industry in terms of humbers of persons, geographic range and types of
recreation activities.*** Svalbard, Norway, an Arctic archipelago, has seen its annual cruise
passengers increase from about 20,000 in 2000 to nearly 30,000 in 2008, while its cruise
ship landing sites have risen by about one third in that time.*® Notably, the number of
tourists from cruise ships has remained stable between 2004 and 2008 at approximately
30,000.3° Approximately 370,000 cruise passengers visited Norway in 2007, the number of
cruise ships in Canada doubled from 2005 to 2006, and Alaska cruise visitor volume rose
over 1 million in 2007.*°” Many areas in northern Russia, Greenland and the North Pole have
recently become accessible to tourists, either due to reduced military activity or the warming
climate.®® As tourism is of growing importance to the Arctic economy, some regions are
giving high priority to tourism development.*®

In recent years the EU government and the tourism industry have emphasized the need for
devel oping fisusbDaiconabliederowmgi $mat inbound and o
to EU GHG emissions.®'° At the same time, recent decline in numbers of EU tourists since
2009 is encouraging the tourism industry to look for new ways to promote tourism.*'* For the
past three years (2007-2009), the European Tourism Forum has focused on sustainability.?'?

%9 Globally, ecotourism is growing at three times the rate of tourism overall. SMART, 2006, p.6; Gudmundsdottir,
2009, pp. 1-2.

L EEA, 2004, p. 19.

02156, 2007, p. 4.

%03 paily Mail, 2007.

%04 AMSA, 2009, p. 78.

%5 Geitz et al., 2004, p. 4.

%9 statistics Norway, 2009, p. 17.

397 Snyder, 2007a, p. 4.

398 gnyder, 2007a, p. 8, 10; Sustainable Tourism Case Studies: Arctic Tourism, online.

309 Duhaime, 2004, p. 74.

$10 156, 2007, p. 11.

11 European Commission, 2010, p. 4.

#2 The European Tourism Forum is an annual conference which started in 2001 and focuses on promotion and
improvement of various tourism sectors and communication strategies. Participants include a wide range of
tourism stakeholders including SME owners, government officials, representatives of NGOs, etc. The themes
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Sustainable tourism and eco-tourism is growing in popularity, and tour operators envisage

t hat it could create fAambassadorso for presery

encouraging protection of these ecosystems. European tourists are exhibiting similar
concerns: 35% of EU-27 tourists consider the environment when making travel plans, and a
further 16% have not considered environment in the past but intend to in the future.®*® The
EU Tourism Sustainability Group emphasizes that tourism itself can become a driving force
for sustainable regulation and development, since popularity of many destinations depends
on the pristine quality of its natural environment.

This focus on sustainability is a positive development as Arctic tourist spots continue to grow
in popularity, which heightens the risk of social and environmental stress on natural habitats,
wildlife and indigenous peoples.

While the economic importance of tourism for many northern communities is recognized, the
purpose of this report is to evaluate the environmental footprint created in the Arctic by
tourism activities, much of which is already addressed by existing policies, as discussed in
the subsections below. The unique qualities of the Arctic are the same characteristics that
make reducing the direct environmental impacts of tourism challenging. Extreme and
unpredictable weather, remote locations and sub-zero waters require tourists and tourism
enterprises to plan for the worst, bringing large amounts of gear potentially destructive to
Arctic wildlife and which may end up as litter. Substantial amounts of fuel are required to
access isolated areas by ship, air-craft and other vehicles.?'* These remote areas may lack
sufficient trash and sewage handling facilities, which can result in trash burning or otherwise
unsanitary and polluting methods for disposing of waste.*'® Slow growing and rare flora are
easily disturbed by hikers, bikes, all-terrain vehicles (ATVs) and snowmobiles.®*® Tourist
groups may come quite close to the megafauna attractions (polar bears, walruses, reindeer,
and whales) and there is some concern that this is a disturbance to the animals.?"’

In particular, cruise ships can significantly disturb Arctic habitat and communities. This is not
only due to the potential for grounding or sinking, but oil spills, waste water discharge, water
pollution from hull paint, and many other risks.**® A cruise ship dumps overboard an
estimated 3.5 kg of waste per passenger daily, and tourism activities are believed to be a
significant source of marine litter.**° Qil spills both from accidents and routine ship operation
can have both an immediate negative effect on wildlife and can also result in the
bioaccumulation of toxins over time, threatening populations of plants and animals.** Cruise

ships6é ballast water can introduce new and inva
which compete with native species for resources. The areas most vulnerable to cruise ship
for the past tHBUTeudsmyra the Econareia Dewntu: New Opportunities for a Sustainable
and Prosperous Future?o0 (2009), ifiThe Eur opaevesbBem@inmur i sm Of f
Trendso (2008), ASustainabl e Mana &€ BEnempriseand Indistyyir i st Destin

Tourism 2009, European Tourism Forum.
EC Enterprise and Industry, 2009, p. 27.

%14 pawson, et al., 2010, p. 326.

315 gnyder, 2007b, p. 17; Rennie, 2010.

%16 Snyder, 2007b, p. 15.

%17 OSPAR, 2008, p. 18.

%18 Geitz et al., 2004, pp. 19-20.

%19 Geitz et al., 2004, p. 26; OSPAR, 2008, p. 22.
30 Geitz et al., 2004, p. 19.
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impacts include cliffs where birds are feeding and moulting, soft-bottom and tidal
communities, deltas and lagoons.?**

It is difficult to quantify tourismbés env
impacts mentioned here may not currently represent significant challenges, and many are
likely to be isolated in areas of relatively high tourist traffic. A 1994 estimate indicates tourism
contributes less than one percent of human impacts in the Arctic.>*> However, there are now
more than 5 million tourists visiting the Arctic each year, and there is potential for these
impacts to grow in significance and severity in tandem with tourism industry growth if
preventative steps are not taken.**®

Arctic tourism is highly seasonal, which can cause some communities to be seasonally
transformed. This has the potential to stress local infrastructure, law enforcement and social
institutions.®** The number of visitors per year in relation to permanent population is quite
high in several areas of the Arctic, making it a key component of the regional economy, but
also making it a source of potential disruption to local lifestyles and environments.** There is
the potential for miscommunication and tension between local and indigenous peoples and
tourists and tour operators, due to language barriers and different lifestyles.®® Similarly,
greater numbers of seasonal labourers working in the tourism industry can change the social
dynamics of sparsely populated regions and create further stress for locals.

Aside from the environmental impacts of tourism activities, positive impacts of tourism growth
both in the Arctic and the EU include economic growth, job creation and building a market for
local and indigenous goods, thereby increasing the incentive for cultural preservation. The
local economic and social benefits of tourism vary between different Arctic regions and the
type of tourism that they offer. Since most Arctic tour enterprises are run by operators based
outside the Arctic, little revenue of this type of tourism accrues to the indigenous people or
local communities. In contrast to locally-based tourism businesses, such as the Santa Claus
Village in Finland, the Ice Hotel in Sweden, and various ski centres, which contribute to the
local economy, the local social and economic benefits of Arctic tour enterprises are therefore
limited. Consequently, in both northern Iceland and Finnish Lapland, for example, policy
measures have been taken to make tourism a year-round field of employment for locals.*’

There is generally a need for further research into the links between tourism and climate
change, Arctic economic development, and biodiversity conservation.*?® But national parks in
the Arctic already present one example of the convergence of these issues and a way that
tourism can promote nature conservation. There are quite a few European national parks
located in the Arctic which serve as nature reserves and areas of biodiversity protection as
well as places where the public can enjoy comparatively unspoilt nature (see Section 2.1 on
biodiversity). The largest park in the world, Northeast Greenland National Park, is found
above the Arctic Circle, while Sweden, Norway and Finland are home to dozens of Arctic and
sub-Arctic parks.**® Increasing numbers of visitors to national parks in the Arctic can put

%21 Geitz et al., 2004, p. 15.

%22 stewart et al., 2005, p. 386.

323 Hall and Saarinen, 2009, p. 304.

324 gnyder, 2010b, p. 18.

%25 Hall and Saarinen, 2009, p. 304; CAFF, 2002, p. 29.

%26 SMART, 2005.

327Akureyric")s Regi onal Growt h Agreement .
328 Jall and Saarinen, 2009, p. 305.

%29 National Parks of North Europe, online.
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extra pressure on these already climate change-threatened ecosystems and their protected
wildlife populations. Governments must therefore plan for a higher volume of visitors and
develop strategies for managing their environmental footprint. With the appropriate
management, national parks can act as a conservation tool and stimulate tourism at the
same time.**

EWS Bootprint

The EU contribution to the direct impacts of tourism-related activity in the Arctic is difficult to
determine. There is currently no composite, comprehensive data on numbers of tourists in
the Arctic, let alone information broken down to a level at which the EU-27 share of these
numbers can be identified. Information on the EU share of cruise ship traffic in the Arctic is
similarly unavailable. This is complicated by the fact that so many ships in the Arctic today i
especially from the cruise ship industry i are sailing under flags of convenience (FOCs). So
a ship might be owned and operated by a company in the EU, but its flag may not be that of
the particular EU Member State in which its owner company is located. This section therefore
presents a general picture of the way in which the EU impacts the Arctic via tourism activity.

According to calculations based on national statistical sources,*" it can be estimated that the

European share in nights spent by visitors of the Arctic (excluding the Russian Arctic) was
40%, while American visitors accounted for 56%, and visitors from Oceania and Asia for 1%
each (see Figure 20).

Figure 20 Distribution of visitors to Arctic countries and regions by origin, around
2007332

19 1%2%

m EU27

B Rest of Europe
B America

H Asia

H QOceania

¥ Rest

Note: The category fARest of Eur op e eEUicountrieatithieceuldnat lzealwdatede r s f r om
with certainty to the EU-27. Most data sources consulted only specify the numbers of tourists from a few countries
and give either continental or global aggregates for the remaining areas. For example they give specific numbers
for visitors from big countries such as the US, UK, Germany, Japan, but in many cases do not give nhumbers for
small or low income countries such as Eastern European and African countries. In general it has to be said that

330 CAFF, 2002, p. 28.

%1 Innovation Norway, 2007. pp.10,13,18; Nutek, 2008, pp. 39f; Statistics Finland, 2010; Statistics Greenland,
2009; Alaska Office of Tourism Development, 2007a. pp. 46f; Alaska Office of Tourism Development, 2007b,
pp.19, 44; Alaska Office of Tourism Development, 2007c; Statistics Canada, 2010; Canadian Tourism
Commission, 2010; Department of Tourism and Culture Yukon, 2010; Statistics Iceland, 2010.

Data availability: Finland 2007, Sweden 2007, Norway 2006, Iceland 2007, Greenland 2008, Canada
2004/2009, Alaska 2006.
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the degree of detail differs from country to country substantially. Lack of detailed data sources also explains the
category fAResto in the figure above, which represents tou
Russian tourists, wherever available separately (e.g. in statistics for Sweden and Norway), were allocated to the

Asian continental sum in the figure above. Numbers for the Russian Arctic and the Faroe Islands are not currently

available.

Source: Sustainable Environment Research Institute (SERI), 2010.

Indirect impact on the Arctic from tourism-driven GHG emissions is also substantial. Tourism-
related transport accounts for approximately 14% of EU-25 GHG emissions.**® Most of these
emissions are due to air travel, which is expected to grow significantly over the next
decade.®**

EU policies andnultilateral agreements

The EU Tourism Policy, EU Structural Funds, Sustainable Model for Arctic Regional Tourism
(SMART) (2000), and EU participation in the UNESCO World Heritage Convention are
described in detail in Annex C. EU standards for waste management and related regulations
under IMO to which the Arctic cruise ship industry is also subject, in addition to, for example,
the high standard waste management systems in place in several Arctic areas and
communities, are discussed in Section 2.8 on transport. Relevant elements of UNCLOS
Article 19 relating to territorial seas and national requirements that coastal States are entitled
to impose are also included in the Transport section. An analysis of the effectiveness of
these tourism-related policies follows in the next section.

Effectiveness gdolicy instruments

EU Tourism Policy recommendations have trickled down to several Member States in the

form of concrete initiatives. The Mediterranean and Baltic regions, Denmark, and Calvia,

Spain have implemented strategies to promote sustainable tourism.*** In the European

Arcti c, Finland has for-masadedodisusmaiphamlse® ha
national parks Pyha-Luosto and Pallas-Yllastunturi.**® Certain Swedish Arctic tourism

businesses are incorporating environmental and social consciousness in their practices, such

as minimizing impact of nature tours, highlighting and employing locals and their culture, and

devoting portions of revenue to local education and research.**” Moreover, Swedish

companies devoted to environmentally and culturally sound standards of tourism are
awarded the O6Natureodos Bestod | abel, t H®Ceftainr st | al
tourism companies operating in the Arctic have begun to self-regulate, through membership

in organizations such as AECO, incorporating standards and guidelines that take the natural

and cultural environment into account in their tourism practices.

%33 peeters et al., 2007, p. 89, 90.
%34 peeters, et al., 2007, p. 90.
335 Working Group D Final Report, 2001.
223 EC Enterprise, 2008, p. 9.
SMART, 2005.
38propablyt he best nature tours i-pageFoulinope, Natureds Best web

71

























































































































































































































































































































































































































































