
Overview

The	
  Arc(c	
  is	
  the	
  most	
  rapidly	
  changing	
  climate	
  region	
  on	
  Earth.	
  There	
  is	
  clear	
  evidence	
  of	
  change	
  that	
  has	
  already	
  occurred	
  due	
  to	
  emissions	
  
of	
  greenhouse	
  gases	
  and	
  aerosols	
  from	
  human	
  ac(vi(es.	
  These	
  affect	
  the	
  fundamentals	
  of	
  Arc(c	
  ecosystems	
  and	
  the	
  lives	
  of	
  its	
  inhabitants.	
  
The	
  Arc(c	
  is	
  a	
  par(cularly	
  fragile	
  region	
  where	
  strong	
  ecosystem	
  feedbacks	
  accelerate	
  changes	
  compared	
  with	
  other	
  regions	
  -­‐	
  an	
  effect	
  called	
  
“Arc(c	
  amplifica(on”.	
  Changes	
  in	
  the	
  Arc(c	
  ecosystem	
  dynamics	
  have	
  global	
  consequences

Today	
  we	
  see	
  clear	
  evidence	
  of	
  significant	
  changes	
  in	
  Arc(c	
  landscapes	
  and	
  marine	
  environments.	
  Clima(c	
  changes	
  are	
  affec(ng	
  the	
  Arc(c	
  
cryosphere	
  (areas	
  where	
  water	
  is	
  in	
  solid	
  form,	
  e.g.	
  sea-­‐ice,	
  glaciers,	
  snow	
  cover	
  and	
  permafrost),	
  hydrology,	
  habitats	
  and	
  species.	
  Examples	
  
of	
   impacts	
   include	
   the	
   forma(on	
  of	
  new	
  wetlands	
  and	
   lakes	
  due	
   to	
  melt	
  water	
   and	
   the	
   rapid	
  draining	
  of	
   lakes	
  and	
   loss	
  of	
   freshwater	
   re-­‐
sources	
  due	
  to	
  permafrost	
  degrada(on.

Changes	
  in	
  temperature,	
  sea-­‐ice	
  cover,	
  snow	
  cover	
  and	
  water	
  regimes	
  are	
  linked	
  to	
  the	
  loss	
  of	
  important	
  habitats	
  for	
  Arc(c	
  species,	
  as	
  well	
  as	
  
shiHs	
  in	
  the	
  species	
  composi(on	
  due	
  to	
  landscape	
  transforma(ons,	
  which	
  in	
  turn	
  impact	
  on	
  people’s	
  livelihoods	
  (Figure	
  1).

2

Figure	
  1:	
  Climate	
  Change	
  in	
  Arc2c:	
  Drivers	
  and	
  Impacts
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This	
   factsheet	
   is	
   to	
   s,mulate	
  dialogue	
  between	
   stakeholders,	
  Arc,c	
   experts	
   and	
  EU	
  policymakers.	
   Stake-­‐
holder	
  input	
  informs	
  the	
  analysis	
  of	
  trends	
  and	
  the	
  role	
  of	
  the	
  European	
  Union	
  in	
  shaping	
  Arc,c	
  develop-­‐
ments.	
  It	
  will	
  lead	
  to	
  recommenda,ons	
  to	
  EU	
  policymakers	
  and	
  be	
  published	
  as	
  the	
  Strategic	
  Assessment	
  
of	
   Development	
   of	
   the	
   Arc,c	
   Report	
   in	
   spring	
   2014.	
   The	
   European	
   Commission-­‐funded	
   project	
   is	
   imple-­‐
mented	
  by	
  a	
  network	
  of	
  19	
  ins,tu,ons	
  lead	
  by	
  the	
  Arc,c	
  	
  	
  	
  Centre	
  in	
  Rovaniemi	
  and	
  is	
  linked	
  to	
  the	
  EU	
  Arc-­‐
,c	
  Informa,on	
  Centre	
  ini,a,ve.	
  

Type 

Website:	
  www.arc2cinfo.eu

Human-­‐induced	
  drivers

-­‐	
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-­‐	
  Land-­‐cover	
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Environmental
• Marine	
  ice	
  connected	
  ecosystem	
  is	
  threatened	
  by
	
  	
  	
  	
  	
  	
  acidification	
  of	
  ocean	
  water.

• Tundra	
  is	
  retreating	
  and	
  the	
  tree	
  line	
  moving	
  northward	
  changing	
  
bird	
  and	
  reindeer	
  habitats

• Changes	
  in	
  water	
  cycle,	
  release	
  of	
  methane	
  that	
  is	
  trapped	
  in	
  ice	
  
and	
  topographic	
  change.

• Increasing	
  local	
  emission	
  sources	
  due	
  to	
  new	
  human
	
  	
  	
  	
  	
  	
  activities,	
  e.g.	
  shipping	
  and	
  oil	
  extraction.

Economic	
  and	
  Social
• Northern	
  Sea	
  Routes	
  open	
  to	
  transit	
  shipping	
  and	
  additional	
  mari-­‐
time	
  activities	
  (e.g.	
  tourism) 

• Increased	
  access	
  to	
  oil	
  &	
  gas	
  reserves	
  and	
  minerals	
  ,	
  resulting	
  in	
  
increased	
  economic	
  growth	
  opportunities	
  also	
  for	
  local	
  population 

• Change	
  in	
  economic	
  structure	
  from	
  small-­‐scale	
  local	
  activities	
  	
  	
  	
  	
  	
  	
  	
  	
  
towards	
  more	
  international	
  influence,	
  from	
  subsistence	
  activities	
  
towards	
  more	
  wage	
  labour

• Indigenous	
  peoples'	
  food	
  sources	
  are	
  threatened,	
  with	
  poten-­‐
tially	
  adverse	
  impacts	
  on	
  health. 

• Increased	
  vulnerability	
  of	
  existing	
  infrastructure	
  on	
  land	
  due	
  to	
  
sea	
  level	
  rise	
  and	
  permafrost	
  melt 

• Changes	
  in	
  snow/ice	
  dependent	
  transport	
  and	
  food	
  sources	
  re-­‐
quire	
  humans	
  to	
  adapt.

• Adverse	
  impacts	
  on	
  human	
  health.
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Research	
  shows	
  unques(onably	
  that	
  the	
  effects	
  of	
  climate	
  change	
  
are	
   strong	
   in	
   the	
  Arc(c.	
   Yet	
   there	
   remains	
  uncertainty	
  on	
   its	
  driv-­‐
ers,	
  evolu(on	
  and	
  ul(mate	
  impacts.	
  More	
  long-­‐term	
  observa(ons	
  
are	
   needed	
   to	
   improve	
   analysis	
   of	
   climate-­‐related	
   predic(ons	
   in	
  
the	
  Arc(c.

The	
  European	
  Climate	
  Research	
  Alliance	
  (ECRA)	
  –	
  an	
  associa(on	
  of	
  
ins(tu(ons	
   focused	
   on	
   climate	
   research	
   -­‐	
   has	
   ini(ated	
   an	
   Arc(c	
  
programme	
  to	
  improve	
  understanding	
  and	
  analysis.	
  The	
  European	
  
Union	
  has	
  raised	
  the	
  profile	
  of	
  the	
  Arc(c	
  for	
  its	
  Member	
  States.

This	
   factsheet	
   considers	
   climate	
   change	
   in	
   the	
  Arc(c	
  with	
   a	
   Euro-­‐
pean	
  perspec(ve.	
  It	
   looks	
  at	
  poten(al	
   impacts	
   in	
  the	
  Arc(c	
  based	
  
on	
   a	
   long-­‐term	
   outlook	
   that	
   assumes	
   a	
   4	
   degrees	
   Celsius	
   (°C)	
  
global	
   warming	
   by	
   2100,	
   a	
   “most	
   likely	
   scenario”	
   in	
   the	
   World	
  
Bank’s	
   2012	
  Turn	
  Down	
   the	
  Heat	
   report.	
   It	
   also	
   relies	
   on	
   region-­‐
specific	
  informa(on	
  from	
  the	
  Arc(c	
  Monitoring	
  and	
  Assessment	
  is	
  
informed	
   of	
   the	
   preliminary	
   fiHh	
   Intergovernmental	
   Panel	
   on	
   Cli-­‐
mate	
  Change	
  (IPCC)	
  assessment	
  report	
  informa(on.

The	
  IPCC	
  reviews	
  and	
  assesses	
  the	
  most	
  recent	
  available	
  scien(fic,	
  
technical	
   and	
   socio-­‐economic	
   informa(on	
   relevant	
   for	
   the	
   under-­‐
standing	
  of	
  human-­‐induced	
  climate	
  change	
  and	
   issues	
   its	
   reviews	
  
every	
   four	
   to	
   six	
  years.	
   It	
  does	
  not	
  conduct	
   research	
  nor	
  monitor	
  
climate-­‐related	
  data.	
   Its	
   assessment	
   is	
   influen(al	
   in	
   global	
   consid-­‐
era(on	
  of	
  climate	
  change	
  and	
  its	
  impacts.

IPCC´s	
  most	
   recent	
  assessments	
  are	
  due	
   to	
  be	
   released	
   in	
   the	
  pe-­‐
riod	
   September	
   2013	
   to	
  October	
   2014	
   in	
   its	
   FiHh	
  Assessment	
   Re-­‐
port.	
  The	
   IPCC	
  Physical	
  Science	
  Basis	
   report	
   is	
  due	
  to	
  be	
  released	
  
and	
  this	
  fact	
  sheet	
  is	
  aligned	
  with	
  its	
  findings.

Trends	
  from	
  a	
  rapidly	
  warming	
  Arc2c

The	
  most	
   straigheorward	
   change	
   is	
   globally	
   strongest	
   increase	
  of	
  
temperatures	
   in	
   the	
  Arc(c.	
   The	
   region	
   is	
   predicted	
   to	
  experience	
  
almost	
   three-­‐(mes	
   the	
  warming	
   compared	
   to	
   the	
   European	
   aver-­‐
age.	
   Climate	
   predic(on	
  models	
   agree	
   that	
   the	
  most	
   pronounced	
  
warming	
  (between	
  4	
  °C	
  and	
  10	
  °C)	
  would	
  likely	
  occur	
  over	
  land	
  sur-­‐
faces,	
  par(cularly	
  during	
  the	
  boreal	
  winter.

The	
   Arc(c	
   amplifica(on	
   effect	
   results	
   in	
   projected	
   temperature	
  
anomalies	
  of	
  more	
  than	
  10	
  °C	
  in	
  the	
  Arc(c	
  region.	
  Winters	
  are	
  pre-­‐
dicted	
  to	
  warm	
  more	
  than	
  summers.

Today’s	
   climate	
   predic(on	
  models	
   need	
   to	
   be	
   improved	
   to	
  more	
  
accurately	
  reflect	
  poten(al	
  changes	
  in	
  snow,	
  ice	
  and	
  permafrost	
  in	
  
the	
  Arc(c.

Because	
   of	
   limita(ons	
   in	
   represen(ng	
   the	
   cryosphere,	
   climate	
  
model	
  predic(ons	
  for	
  the	
  Arc(c	
  have	
  a	
  lower	
  confidence	
  level	
  than	
  
for	
  other	
  regions.	
  Nevertheless,	
  the	
  outlook	
  for	
  changes	
  in	
  the	
  Arc-­‐
(c	
   is	
   significant	
  and	
  must	
  be	
   fully	
   taken	
   into	
  account	
  despite	
   this	
  
uncertainty.

Arc,c	
  Sea-­‐Ice	
  Cover	
  is	
  Rapidly	
  Shrinking

The	
  summer	
  extent	
  of	
  sea-­‐ice	
  has	
  notably	
  declined	
  in	
  recent	
  years,	
  
as	
   illustrated	
   for	
   2008-­‐2013	
   in	
   Figure	
   2.	
   The	
   difference	
   in	
   the	
   ex-­‐
tent	
  of	
  sea-­‐ice	
  in	
  September	
  2012	
  compared	
  with	
  the	
  median	
  over	
  
the	
  last	
  three	
  decades	
  is	
  striking	
  (Figure	
  3,	
  page	
  3).

In	
   addi(on,	
   the	
   ice	
   that	
   remains	
   has	
   less	
   mul(-­‐year	
   ice,	
   which	
  
means	
  the	
  ice	
  is	
  weaker	
  and	
  thinner.	
  The	
  outlook	
  is	
  for	
  con(nued	
  
decline	
  of	
  sea-­‐ice	
  extent	
  and	
  less	
  mul(-­‐year	
  ice.	
  By	
  the	
  2030s,	
  the	
  
Arc(c	
  could	
  be	
  ice-­‐free	
  in	
  late	
  summer.	
  

Mel,ng	
  Ice	
  Is	
  Raising	
  Sea	
  Levels

Since	
  1993,	
  world	
  average	
  sea	
  level	
  has	
  been	
  rising	
  3.2	
  millimetres	
  
(mm)	
  per	
  year,	
  compared	
  to	
  the	
  1901-­‐2010	
  average	
  of	
  1,7	
  mm	
  per	
  
year.	
  In	
  the	
  Western	
  North	
  Pacific	
  sea	
  level	
  rise	
  is	
  over	
  10	
  mm	
  per	
  
year	
   	
  Mel(ng	
  of	
  glaciers	
  in	
  the	
  Arc(c	
  amount	
  to	
  almost	
  80%	
  of	
  to-­‐
tal	
  ice	
  loss	
  in	
  the	
  last	
  decade.
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“Research	
  shows	
  unquestionably	
  that	
  the	
  effects	
  of 
climate	
  change	
  are	
  strong	
  in	
  the	
  Arctic.	
  Yet	
  there	
  remains 
uncertainty	
  on	
  its	
  drivers,	
  evolution	
  and	
  ultimate	
  impacts.”	
  

Photo:	
  GelyImages

A	
  Hun2ng	
  Polar	
  Bear	
  Searches	
  for	
  the	
  Next	
  Prey

Why	
  Does	
  the	
  Arc2c	
  Warm	
  Faster	
  than	
  Lower	
  La2tudes?

• As	
  snow	
  and	
  ice	
  melt,	
  darker	
  land	
  and	
  ocean	
  surfaces	
  absorb	
  more	
  
solar	
  energy	
  and	
  the	
  extra	
  trapped	
  energy	
  goes	
  directly	
  into	
  in-­‐
creased	
  warming	
  of	
  the	
  atmosphere.

• The	
  Arc(c	
  atmosphere	
  is	
  shallower	
  than	
  in	
  lower	
  la(tudes	
  (thus,	
  
the	
  same	
  amount	
  of	
  absorbed	
  energy	
  warms	
  the	
  atmosphere	
  
more)	
  and	
  less	
  effec(ve	
  to	
  transport	
  energy	
  away.

• Black	
  carbon	
  (soot)	
  has	
  a	
  feedback	
  effect	
  on	
  both	
  the	
  atmosphere	
  
and	
  on	
  snow	
  and	
  ice	
  cover.

“The	
  region	
  is	
  predicted	
  to	
  experience	
  almost	
  three-­‐times	
  
the	
  warming	
  compared	
  to	
  the	
  global	
  average.	
  “



Glaciers	
   in	
  Greenland	
  are	
   losing	
   ice	
  mass	
  at	
  a	
  pace	
  over	
  six-­‐(mes	
  
that	
  of	
  the	
  previous	
  decade.	
  

Plus,	
   the	
   speed	
   at	
  which	
   it	
   is	
  mel(ng	
   is	
   accelerated.	
   Figure	
   4	
   de-­‐
picts	
   the	
   extent	
   of	
  mel(ng	
   in	
   2012	
   and	
  2013	
   compared	
  with	
   the	
  
1981-­‐2010	
  average.

Snow	
  Cover	
  Is	
  Shrinking	
  Faster	
  than	
  Sea-­‐Ice

Dura(on	
  and	
  extent	
  of	
  snow	
  cover	
  have	
  significant	
  impacts	
  on	
  life	
  
in	
   the	
   Arc(c.	
   Both	
   length	
   of	
   (me	
   and	
   spring/summer	
   extent	
   of	
  
snow-­‐cover	
   area	
   are	
   diminishing.	
   Snow	
   observa(ons	
   in	
   recent	
  
years	
   show	
  a	
  more	
   rapid	
  change	
   than	
   in	
   sea-­‐ice.	
  Over	
   the	
  period	
  
1967–2012,	
   northern	
   hemisphere	
   snow	
   cover	
   extent	
   decreased	
  
most	
  in	
  June	
  by	
  53%.	
  Models	
  are	
  indica(ng	
  a	
  future	
  where	
  winters	
  
will	
   likely	
   have	
   more	
   precipita(on	
   in	
   the	
   European	
   Arc(c,	
   while	
  
summers	
  show	
  only	
  modest	
  increases.

The	
  Arc(c	
  could	
  see	
  a	
  shorter	
  period	
  of	
  snow	
  cover,	
  while	
  having	
  
more	
  snow	
  during	
  winter.	
  If	
  this	
  occurs,	
  snow	
  cover	
  in	
  the	
  summer	
  
will	
  con(nue	
  to	
  shrink.
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Figure	
  3:	
  Arc2c	
  Sea-­‐Ice	
  Extent,	
  September	
  2012	
  and

Note:	
  Sea-­‐Ice	
  extent	
  on	
  16	
  September	
  2012	
  in	
  blue	
  (the	
  smallest	
  sea-­‐ice	
  extent	
  oc-­‐
curs	
  annually	
  in	
  mid	
  September);	
  median	
  extent	
  1981-­‐2010	
  in	
  orange	
  contour.
Source:	
  Arc(c	
  Portal,	
  based	
  on	
  data	
  from	
  US	
  Na(onal	
  Snow	
  and	
  Ice	
  Data	
  Center,	
  
2012.
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Note:	
  The	
  dark	
  grey	
  shows	
  the	
  average	
  for	
  1979	
  –	
  2000;	
  light	
  grey	
  shading	
  represents	
  standard	
  devia(ons.	
  Source:	
  US	
  Na(onal	
  Sea	
  and	
  Ice	
  Data	
  Centre,	
  2013,	
  at	
  nsidc.org	
  

Figure	
  2:	
  Arc2c	
  Sea-­‐Ice	
  Extent,	
  2008	
  -­‐	
  2013
(Area	
  of	
  ocean	
  with	
  at	
  least	
  15%	
  sea	
  ice)
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Figure	
  4:	
  Greenland	
  ice	
  sheet	
  mel2ng	
  in	
  2012	
  and	
  2013

Source:	
  US	
  Na(onal	
  Snow	
  and	
  Ice	
  Data	
  Center,	
  2013.
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Drivers

The	
  main	
  drivers	
  of	
  Arc(c	
  climate	
  change	
  are	
  the	
  same	
  as	
  the	
  driv-­‐
ers	
   of	
   global	
   climate	
   change.	
   The	
   complex	
   interac(ons	
   governing	
  
our	
  atmosphere	
  are	
  simplified	
  in	
  Figure	
  5.

Human	
   ac(vi(es	
   create	
   emissions	
   of	
   greenhouse	
   gases	
   and	
   aero-­‐
sols.	
  Greenhouse	
  gases	
   increase	
   the	
  natural	
   greenhouse	
  effect	
  of	
  
the	
  atmosphere	
  forcing	
  the	
  atmosphere	
  to	
  warm	
  and	
  change	
  many	
  
other	
  condi(ons	
  on	
  Earth.

Aerosols	
   and	
   other	
   gases	
   have	
  more	
   complicated	
   processes	
   that	
  
impact	
  the	
  climate,	
  for	
  example	
  by	
  changing	
  the	
  loca(on	
  and	
  prop-­‐
er(es	
  of	
  clouds	
  or	
  by	
  darkening	
  snow	
  surfaces.

Soot	
   (black	
   carbon	
   par(cles)	
   and	
   co-­‐emiled	
   short-­‐lived	
   climate	
  
forcing	
  par(cles	
  may	
  be	
  contribu(ng	
  to	
  Arc(c	
  amplifica(on.	
  Black	
  
carbon	
  on	
  snow/ice	
  absorbs	
  more	
  sunlight	
   than	
  clean	
  snow.	
  Soot	
  
in	
  the	
  air	
  warms	
  the	
  atmosphere	
  directly.

The	
  Arc(c	
  has	
  a	
  specific	
  amplifica(on	
  mechanism	
  associated	
  with	
  
the	
   changing	
   Arc(c	
   sea-­‐ice	
   extent.	
   Atmospheric	
   warming	
   and	
  
warmer	
  waters	
   enhance	
   the	
  mel(ng	
  of	
  Arc(c	
   sea-­‐ice	
   in	
   summer.	
  
Ice	
  would	
  reflect	
  most	
  sunlight	
  back.	
  The	
  open	
  ocean	
  absorbs	
  the	
  
sunlight	
  energy,	
  which	
  results	
  in	
  addi(onal	
  warming.

 
Impacts

Today’s	
   global-­‐scale	
   climate	
   predic(on	
  models	
   lack	
   the	
   precision	
  
and	
   complexity	
   for	
   detailed	
   regional	
   and	
   local	
   impact	
   analysis.	
  
Nonetheless,	
   predicted	
   changes	
   can	
   be	
   related	
   to	
   concrete	
   chal-­‐
lenges	
  for	
  life	
  in	
  the	
  Arc(c.	
  

Oceans	
   absorb	
   some	
   CO2	
   from	
   the	
   atmosphere	
   in	
   natural	
   proc-­‐
esses.	
  Addi(onal	
  CO2	
  in	
  the	
  atmosphere	
  caused	
  by	
  human	
  ac(vity	
  
results	
  in	
  addi(onal	
  acid	
  uptake	
  by	
  the	
  ocean.	
  This	
  uptake	
  causes	
  a	
  
chemical	
   change	
   in	
   the	
   ocean	
   CO2	
   system	
   so	
   that	
   pH	
   has	
   de-­‐
creased,	
  resul(ng	
  in	
  ocean	
  acidifica(on.	
  In	
  the	
  Arc(c	
  and	
  high	
  la(-­‐
tudes,	
   this	
   mechanism	
   is	
   stronger	
   than	
   in	
   regions	
   closer	
   to	
   the	
  
equator.	
  In	
  addi(on,	
  mel(ng	
  of	
  the	
  cryosphere	
  adds	
  freshwater	
  to	
  
the	
  Arc(c	
  Ocean,	
  which	
  has	
  the	
  poten(al	
  to	
  alter	
  ocean	
  circula(on	
  
palerns.

Reduced	
   sea-­‐ice,	
   ocean	
   acidifica(on	
   and	
   changes	
   in	
   landscape	
   in-­‐
crease	
   the	
   vulnerability	
   of	
   Arc(c	
   indigenous	
   peoples.	
   Tradi(onal	
  
food	
  sources	
  may	
  decline	
  which	
  would	
   lead	
   to	
  disrup(on	
   in	
  hunt-­‐
ing	
  and	
  food	
  sharing	
  cultures.

The	
  loss	
  of	
  ice	
  and	
  snow	
  cover	
  and	
  the	
  thawing	
  of	
  permafrost	
  can	
  
make	
  tradi(onal	
  transport	
  and	
  hun(ng	
  routes	
  more	
  dangerous	
  or	
  
inaccessible.	
   Changing	
   landscape	
   can	
   disrupt	
   forage	
   availability,	
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Figure	
  5:	
  Earth	
  Climate	
  System	
  and	
  Main	
  Forcing	
  Mechanisms	
  on	
  Our	
  Atmosphere

Source:	
  	
  Intergovernmental	
  Panel	
  on	
  Climate	
  Change,	
  Third	
  Assessment	
  Report,	
  2002.



migra(on	
  routes	
  of	
  reindeer,	
  as	
  well	
  as	
  community	
  infrastructure,	
  
water	
  supply	
  and	
  connec(vity	
  with	
  popula(on	
  centres.	
  Tradi(onal	
  
harves(ng	
  and	
  other	
  nature-­‐based	
  ac(vi(es	
   as	
  well	
   as	
   landscape	
  
endowed	
   with	
   cultural	
   and	
   spiritual	
   values	
   are	
   in(mately	
   con-­‐
nected	
   with	
   Arc(c	
   cultures	
   and	
   iden((es,	
   both	
   indigenous	
   and	
  
non-­‐indigenous,	
  with	
  implica(ons	
  for	
  well-­‐being	
  and	
  health.	
  

Addi(onal	
   impacts	
  of	
  Arc(c	
   climate	
   change	
  are	
   increases	
   in	
  both	
  
atmospheric	
   and	
   ocean	
   pollu(on.	
   Reduced	
   sea-­‐ice	
   is	
   opening	
   ac-­‐
cess	
  for	
  harves(ng	
  natural	
  resources	
  from	
  changes	
  in	
  fish	
  stocks	
  to	
  
minerals	
   that	
   are	
   in	
   demand	
   worldwide,	
   and	
   especially	
   large	
   re-­‐
serves	
  of	
  oil	
  and	
  natural	
  gas.	
  All	
  of	
  which	
  present	
  the	
  poten(al	
  for	
  
new	
  pollu(on	
  sources.	
  Transit	
  shipping	
  is	
   increasing	
  in	
  the	
  sea-­‐ice	
  
free	
  season.	
  This	
  results	
  in	
  new	
  emissions	
  of	
  soot	
  and	
  other	
  pollu-­‐
(on	
  that	
  may	
  nega(vely	
  impact	
  Arc(c	
  air	
  and	
  water	
  quality.

Consequences	
   of	
   environmental	
   changes	
   have	
   both	
   posi(ve	
   and	
  
nega(ve	
   impacts	
   in	
  the	
  Arc(c.	
  Mel(ng	
   ice	
  and	
  snow	
  make	
  access	
  
to	
   the	
   Arc(c	
   easier	
   and	
   enable	
   new	
   economic	
   ac(vi(es.	
   Posi(ve	
  
impacts	
  may	
  include	
  increased	
  onshore	
  mining	
  and	
  offshore	
  exploi-­‐
ta(on	
  of	
  oil	
  and	
  gas	
  resources,	
  less	
  ice-­‐constrained	
  shipping	
  routes	
  
and	
  increased	
  tourism	
  and	
  fisheries	
  ac(vi(es.

Nega(ve	
   impacts	
   include	
   the	
   increased	
   vulnerability	
   of	
   infrastruc-­‐
ture	
  due	
   to	
  sea	
   level	
   rise	
  and	
  permafrost	
  melt,	
  or	
   investments	
   re-­‐
quired	
   for	
   new	
   infrastructure	
   to	
   compensate	
   for	
   ice-­‐based	
   trans-­‐
port	
  routes.	
  The	
  increase	
  in	
  ac(vi(es	
  of	
  large	
  interna(onal	
  compa-­‐
nies,	
   poten(ally	
   displacing	
   small-­‐scale	
   enterprises	
   can	
   be	
   seen	
  
both	
   as	
   an	
  opportunity	
   or	
   threat	
   –	
   the	
   large	
   companies	
  may	
  pro-­‐
vide	
  more	
  stable	
   jobs	
  and	
  may	
  generate	
  more	
  wage	
   labour	
  as	
  op-­‐
posed	
  to	
  subsistence	
  ac(vi(es;	
  on	
  the	
  other	
  hand,	
  they	
  can	
  contrib-­‐
ute	
  to	
  the	
  loss	
  of	
  jobs	
  in	
  small-­‐scale	
  ac(vi(es,	
  at	
  least	
  in	
  the	
  short	
  
term.	
  (More	
  informa(on	
  is	
  available	
  in	
  the	
  other	
  EUAIA	
  Factsheets:	
  
Social	
   and	
  Cultural	
   Changes	
   in	
   the	
   European	
  Arc,c;	
   Changing	
  Na-­‐
ture	
  of	
  Arc,c	
  Fisheries;	
   Increasing	
  Land-­‐Use	
  Pressures	
   in	
   the	
  Euro-­‐

pean	
  Arc,c;	
  Mining	
  in	
  the	
  European	
  Arc,c,	
  Changes	
  in	
  Arc,c	
  Mari-­‐
,me	
  Transport	
  and	
  Developing	
  Oil	
  and	
  Gas	
  in	
  Arc,c	
  Waters.)	
  

Governance	
  and	
  Stakeholders

As	
  a	
  global	
  problem,	
  it	
  is	
  clear	
  that	
  climate	
  change	
  needs	
  to	
  be	
  tack-­‐
led	
  by	
  the	
  world	
  community.	
  In	
  1992,	
  na(ons	
  adopted	
  the	
  United	
  
Na(ons	
   Framework	
   Conven(on	
   on	
   Climate	
   Change	
   (UNFCCC),	
  
which	
   lays	
   down	
   general	
   obliga(ons	
   to	
   reduce	
   greenhouse-­‐gas	
  	
  
emissions	
   (mi(ga(on)	
   and	
   to	
   adapt	
   to	
   consequences	
   of	
   climate	
  
change.	
  It	
  entered	
  into	
  force	
  in	
  1994	
  with	
  195	
  par(es.

The	
   treaty	
   itself	
   provides	
   only	
   general	
   greenhouse-­‐gas	
   emissions	
  
commitments	
  for	
  industrial	
  countries	
  and	
  contains	
  no	
  enforcement	
  
mechanisms.	
  Yet,	
  the	
  treaty	
  provides	
  a	
  framework	
  for	
  nego(a(ng	
  
specific	
  interna(onal	
  trea(es	
  (called	
  "protocols")	
  that	
  may	
  set	
  bind-­‐
ing	
   limits	
   on	
   greenhouse	
   gases.While	
   UNFCCC	
   is	
   a	
   conven(on	
  
adopted	
   by	
   countries,	
   other	
   stakeholders	
   influence	
   how	
   climate	
  
change	
  is	
  tackled	
  (Figure	
  6).

The	
  par(es	
  to	
  the	
  conven(on	
  have	
  met	
  annually	
  from	
  1995	
  in	
  the	
  
Conferences	
  of	
  the	
  Par(es	
  (COP)	
  to	
  assess	
  progress	
  in	
  dealing	
  with	
  
climate	
  change.	
   In	
  1997,	
  the	
  Kyoto	
  Protocol	
  was	
  concluded	
  and	
  it	
  
established	
   legally	
   binding	
   obliga(ons	
   for	
   developed	
   countries	
   to	
  
reduce	
  their	
  greenhouse-­‐gas	
  emissions.

A	
  new	
  phase	
  in	
  interna(onal	
  climate	
  change	
  nego(a(ons	
  resulted	
  
from	
  the	
  COP-­‐18	
  in	
  2012.	
  The	
  focus	
  is	
  on	
  the	
  nego(a(on	
  of	
  “a	
  pro-­‐
tocol,	
   another	
   legal	
   instrument	
   or	
   an	
   agreed	
   outcome	
  with	
   legal	
  
force	
  under	
  the	
  UNFCCC	
  applicable	
  to	
  all	
  Par(es,”	
  to	
  be	
  nego(ated	
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“UNFCCC	
  lays	
  down	
  general	
  obligations	
  to	
  reduce	
  
greenhouse-­‐gas	
  emissions	
  (mitigation)	
  and	
  to	
  
adapt	
  to	
  consequences	
  of	
  climate	
  change”

Valua2ng	
  Climate	
  Change	
  Impacts:	
  A	
  Difficult	
  Exercise

In	
  the	
  context	
  of	
  the	
  impact	
  of	
  Arc(c	
  changes	
  on	
  global	
  warming,	
  it	
  may	
  be	
  important	
  to	
  quan(fy	
  the	
  worldwide	
  economic	
  impact	
  of	
  climate	
  change	
  
feedback	
  effects	
  happening	
  in	
  the	
  Arc(c.	
  An	
  alempt	
  made	
  by	
  the	
  Pew	
  Environment	
  Group	
  iden(fies	
  three	
  main	
  feedback	
  effects	
  where	
  global	
  warming	
  
leads	
  to	
  changes	
  in	
  the	
  Arc(c,	
  and	
  these	
  changes	
  again	
  lead	
  to	
  increased	
  global	
  warming.

Pew	
  concludes	
  the	
  resul(ng	
  costs	
  of	
  "lost	
  climate	
  services	
  from	
  a	
  warming	
  Arc(c"	
  to	
  range	
  between	
  $2.4	
  trillion	
  and	
  $24.1	
  trillion	
  in	
  the	
  period	
  between	
  
2010	
  and	
  2050.	
  One	
  order	
  of	
  magnitude	
  range	
  of	
  the	
  es(mates	
  shows	
  how	
  difficult	
  such	
  economic	
  valua(on	
  is.	
  However,	
  even	
  the	
  mid-­‐range	
  es(mate	
  
of	
  $7.4	
  trillion	
  is	
  equivalent	
  to	
  the	
  combined	
  GDP	
  of	
  Germany,	
  Russia	
  and	
  the	
  United	
  Kingdom.	
  Worldwide	
  costs	
  (or	
  GDP	
  losses)	
  of	
  this	
  scale	
  can	
  cer-­‐
tainly	
  be	
  expected	
  to	
  affect	
  the	
  European	
  economy	
  even	
  beyond	
  the	
  direct	
  effects	
  of	
  Arc(c	
  warming	
  on	
  European	
  weather.

Such	
  es(mates	
  need	
  to	
  be	
  specified	
  geographically	
  and	
  thema(cally.	
  From	
  an	
  EU	
  perspec(ve,	
  how	
  do	
  changes	
  to	
  Arc(c	
  ecosystems	
  affect	
  economic	
  ac-­‐
(vi(es?	
  And	
  what	
  impact	
  do	
  changes	
  have	
  to	
  ecosystem	
  services	
  that	
  the	
  EU	
  benefits	
  from?	
  So	
  far,	
  efforts	
  have	
  been	
  made	
  to	
  assess	
  the	
  value	
  of	
  the	
  
threatened	
  services	
  of	
  ecosystems,	
  such	
  as	
  biodiversity	
  and	
  the	
  loss	
  of	
  cultural	
  services	
  for	
  indigenous	
  peoples.	
  Direct	
  es(mates	
  link	
  economic	
  income	
  
generated	
  from	
  certain	
  ecosystem	
  services,	
  such	
  as	
  water	
  quality	
  in	
  river	
  systems	
  and	
  hun(ng,	
  which	
  generally	
  have	
  a	
  local	
  impact.	
  	
  For	
  example,	
  the	
  
fisheries	
  sector	
  around	
  the	
  Barents	
  Sea	
  contributes	
  to	
  8.2%	
  of	
  GDP	
  in	
  the	
  Murmansk	
  region.

Indirect	
  approaches	
  use	
  surveys	
  on	
  the	
  "willingness	
  to	
  pay"	
  for	
  the	
  existence	
  today	
  and	
  availability	
  for	
  future	
  genera(ons	
  of	
  a	
  species	
  or	
  a	
  culture.	
  For	
  
example,	
  in	
  a	
  study	
  related	
  to	
  the	
  Exxon	
  Valdez	
  oil	
  spill	
  off	
  the	
  Alaskan	
  coast,	
  a	
  typical	
  US	
  household	
  showed	
  a	
  willingness	
  to	
  pay	
  for	
  the	
  ecosystems	
  of	
  
$48,	
  which	
  if	
  mul(plied	
  by	
  the	
  number	
  of	
  relevant	
  households	
  gave	
  a	
  non-­‐use	
  value	
  of	
  these	
  ecosystems	
  of	
  $2.8	
  billion.	
  Similar	
  es(mates	
  for	
  actual	
  cli-­‐
mate	
  impacts	
  on	
  the	
  Arc(c	
  are	
  not	
  available.	
  However,	
  such	
  valua(ons	
  are	
  very	
  contested	
  among	
  economists	
  and	
  can	
  come	
  up	
  with	
  very	
  different	
  fig-­‐
ures	
  depending	
  on	
  the	
  background	
  of	
  the	
  people	
  asked.	
  Moreover,	
  the	
  no(on	
  of	
  "ecosystem	
  services"	
  is	
  problema(c	
  especially	
  in	
  the	
  context	
  of	
  Arc(c	
  
indigenous	
  peoples,	
  who	
  tend	
  to	
  view	
  themselves	
  more	
  as	
  part	
  of	
  a	
  complex	
  web	
  of	
  natural	
  interac(ons	
  than	
  as	
  the	
  ul(mate	
  beneficiary	
  of	
  ecosystem	
  
services.	
  Thus,	
  further	
  valua(on	
  of	
  EU	
  relevance,	
  as	
  envisaged	
  in	
  several	
  upcoming	
  research	
  projects,	
  is	
  needed.



by	
  2015	
  and	
  to	
  enter	
   into	
   force	
  by	
  2020.	
   If	
   such	
  an	
  agreement	
   is	
  
achieved,	
  it	
  would	
  be	
  the	
  first	
  global	
  climate	
  agreement	
  to	
  extend	
  
to	
  all	
  countries,	
  both	
  developed	
  and	
  emerging	
  economies.

COP-­‐18	
  also	
  delivered	
  an	
  extension	
  of	
  the	
  Kyoto	
  Protocol	
  to	
  2020,	
  
with	
  38	
  countries,	
  represen(ng	
  13%	
  of	
  global	
  greenhouse-­‐gas	
  emis-­‐
sions,	
  taking	
  on	
  binding	
  targets.	
  Major	
  greenhouse-­‐gas	
  emilers	
  do	
  
not	
  either	
  have	
  binding	
  emission	
  reduc(on	
  targets,	
  such	
  as	
  China,	
  
or	
  are	
  outside	
  of	
  the	
  Kyoto	
  Protocol,	
  such	
  as	
  the	
  United	
  States,	
  the	
  
second-­‐largest	
  emiler.	
  Canada	
  has	
  also	
  withdrawn	
  from	
  the	
  Proto-­‐
col,	
  while	
  Russia,	
  Japan	
  and	
  New	
  Zealand	
  have	
  refused	
  a	
  post-­‐2012	
  
Kyoto	
  target.

As	
   part	
   of	
   the	
   Cancun	
   Agreements,	
   91	
   countries	
   represen(ng	
  
nearly	
  80%	
  of	
  global	
  greenhouse-­‐gas	
  emissions,	
  have	
  adopted	
  and	
  
submiled	
  targets	
  for	
  interna(onal	
  registra(on	
  or	
  pledged	
  ac(ons.	
  
These	
  pledges,	
  however,	
  are	
  not	
   legally	
  binding	
  (although	
  may	
  be	
  
considered	
  poli(cally	
  binding)	
  and	
  fall	
  well	
  short	
  of	
  what	
   is	
  neces-­‐
sary	
  to	
  deliver	
  the	
  2	
  degree	
  Celsius	
  goal	
  (UNEP,	
  2012).	
  

Climate	
   change	
   is	
   being	
   addressed	
   also	
   regionally.	
   As	
   the	
   Arc(c	
  
Council-­‐sponsored	
   Arc(c	
   Climate	
   Impact	
   Assessment	
   demon-­‐
strated,	
  the	
  Arc(c	
  is	
  an	
  early	
  warning	
  region	
  of	
  climate	
  change.	
  The	
  
Inuit	
   Circumpolar	
   Council	
   took,	
  without	
   legal	
   success,	
   the	
  United	
  
States	
  into	
  legal	
  proceedings	
  on	
  the	
  basis	
  of	
  climate	
  change	
  having	
  
adverse	
  effect	
  on	
  human	
  rights	
  of	
  the	
  Inuit.	
  

Since	
  countries	
  in	
  the	
  region	
  can	
  influence	
  Arc(c	
  warming	
  by	
  reduc-­‐
ing	
  the	
  sources	
  of	
  short-­‐lived	
  climate	
  forcers,	
  like	
  soot,	
  they	
  agreed	
  
recently	
  to	
  pursue	
  ac(ons	
  to	
  establish	
  na(onal	
  black	
  carbon	
  emis-­‐
sion	
  inventories.	
  

The	
   Arc(c	
   has	
   poten(al	
   as	
   a	
   model	
   to	
   demonstrate	
   adapta(on	
  
measures.	
   Vulnerability	
   and	
  Adapta(on	
   to	
   Climate	
  Change	
   in	
   the	
  
Arc(c	
   has	
   been	
   the	
  main	
   climate	
   change	
   adapta(on	
   programme	
  
under	
   the	
   auspices	
   of	
   the	
   Arc(c	
   Council.	
   On-­‐going	
   work	
   takes	
  
place	
  via	
  the	
  Adapta(on	
  Ac(ons	
  for	
  a	
  Changing	
  Arc(c	
  project.	
  The	
  
aim	
   is	
   to	
   enhance	
   the	
   capacity	
   of	
   decision	
  makers	
   to	
  manage	
   cli-­‐
mate	
  risks	
  via	
  an	
  informa(on	
  portal	
  and	
  through	
  improved	
  predic-­‐
(ons	
  of	
  combined	
  impacts.	
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Photo:	
  Ilona	
  Me|äinen,	
  Arc(c	
  Centre,	
  University	
  of	
  Lapland.

Governments	
  Agree	
  a	
  Target	
  of	
  	
  2	
  degrees	
  Celsius	
  and	
  450	
  ppm	
  CO2

Governments	
  agreed	
  at	
  the	
  UNFCCC	
  Conference	
  of	
  the	
  Par(es	
  in	
  2010	
  
(Cancun	
  Agreements)	
  that	
  the	
  average	
  global	
  temperature	
  increase,	
  
compared	
  with	
  pre-­‐industrial	
  levels,	
  must	
  be	
  held	
  below	
  2	
  degrees	
  Cel-­‐
sius,	
  meaning	
  that	
  greenhouse-­‐gas	
  emissions	
  must	
  be	
  reduced.	
  (Aver-­‐
age	
  global	
  temperatures	
  have	
  already	
  increased	
  by	
  0.8	
  degrees	
  C	
  from	
  
pre-­‐industrial	
  levels.)

There	
  is	
  broad	
  interna(onal	
  acceptance	
  that	
  stabilising	
  the	
  atmos-­‐
pheric	
  concentra(on	
  of	
  greenhouse	
  gases	
  at	
  below	
  450	
  parts	
  per	
  mil-­‐
lion	
  (ppm)	
  of	
  carbon-­‐dioxide	
  equivalent	
  gives	
  a	
  50%	
  chance	
  of	
  curbing	
  
warming	
  below	
  2	
  degree	
  Celsius.	
  This	
  threshold	
  is	
  drawing	
  close.	
  
Carbon-­‐dioxide	
  levels	
  reached	
  400	
  ppm	
  in	
  May	
  2013,	
  having	
  jumped	
  by	
  
2.7	
  ppm	
  in	
  2012	
  –	
  the	
  second-­‐highest	
  rise	
  since	
  record	
  keeping	
  began.

Non-­‐governmental	
  based	
  on	
  the	
  Agenda	
  21	
  groups: 

•	
  indigenous	
  people	
  
•	
  business	
  and	
  industry	
  
•	
  environmental	
  NGOs	
  
•	
  local	
  government	
  and	
  municipal	
  authori2es	
  
•	
  research	
  and	
  independent	
  NGOs	
  
•	
  workers	
  and	
  trade	
  unions	
  
•	
  farmers
•	
  women	
  and	
  gender	
  NGOs
•	
  children	
  and	
  youth.

States

Intergovernmental	
  
organisa2ons

Figure	
  6:	
  Stakeholders	
  in	
  Climate	
  Change	
  Arena

Ice	
  Road	
  and	
  Skiing	
  Trails	
  on	
  Kemijoki	
  River	
  in	
  Rovaniemi,	
  Finland.	
  Ice	
  and	
  winter	
  roads	
  are	
  an	
  element	
  of	
  the	
  transport	
  network.	
  Due	
  to	
  mild	
  winters	
  and	
  
changes	
  in	
  hydropower	
  systems,	
  it	
  has	
  not	
  been	
  possible	
  to	
  establish	
  ice	
  roads	
  in	
  some	
  loca2ons	
  in	
  Lapland	
  during	
  the	
  past	
  decade.



How	
  Climate	
  Change	
  in	
  the	
  Arctic	
  May	
  Affect	
  the	
  European	
  Union

Climate	
  change	
  is	
  clearly	
  visible	
  in	
  the	
  Arc(c	
  areas	
  of	
  European	
  Un-­‐
ion	
  (EU)	
  Member	
  States.	
  Many	
  impacts	
  of	
  the	
  warming	
  Arc(c	
  have	
  
effect	
  all	
  over	
   the	
  world.	
  Sea-­‐level	
   rise	
  partly	
  has	
   its	
  origin	
   in	
   the	
  
mel(ng	
  of	
   the	
  Greenland	
   ice	
  sheet.	
  The	
   impact	
  will	
  hit	
   coastal	
  ar-­‐
eas	
   in	
   central	
   and	
   southern	
   Europe.	
   The	
   Netherlands	
   is	
   already	
  
planning	
  adapta(on	
  measures.

Arc(c	
   amplifica(on	
   has	
   strong	
   implica(ons	
   for	
   the	
   weather	
   and	
  
climate	
  of	
  Europe.	
  Increased	
  temperature	
  in	
  the	
  Arc(c	
  has	
  directly	
  
led	
  to	
  an	
  increasing	
  loss	
  of	
  snow	
  cover	
  in	
  spring	
  and	
  summer	
  over	
  
much	
   of	
   the	
   last	
   century.	
   In	
   contrast,	
   the	
   snow	
   cover	
   in	
   boreal	
  
autumn	
   and	
   winter	
   increased	
   over	
   the	
   20th	
   century,	
   since	
   a	
  
warmer	
  atmosphere	
  is	
  able	
  to	
  hold	
  more	
  moisture	
  and	
  hence	
  pro-­‐
duces	
  greater	
  snowfall	
   in	
  autumn.	
  This	
  trend	
  is	
  especially	
  obvious	
  
in	
  October	
  and	
  it	
  seems	
  this	
  trend	
  is	
  accelera(ng.

Arc(c	
   sea-­‐ice	
   change	
   was	
   also	
   linked	
   to	
   changes	
   in	
   mid-­‐la(tude	
  
weather	
   palerns	
   that	
   increase	
   the	
   probability	
   of	
   persistent	
   ex-­‐
treme	
  weather	
  events,	
  such	
  as	
  droughts,	
  floods,	
  heat	
  waves	
  in	
  sum-­‐
mer	
  and	
  cold	
   snaps	
   in	
  winter.	
  Very	
   low	
  sea-­‐ice	
  extent	
   in	
   summer	
  
and	
  autumn	
  enhances	
  probability	
  of	
  cold	
  temperatures	
   in	
  Europe	
  
in	
  the	
  following	
  winter.

Decreased	
   winter	
   sea-­‐ice	
   coverage,	
   accompanied	
   with	
   increased	
  
surface	
  temperature	
  over	
  Arc(c	
  Ocean	
  results	
  in	
  less	
  mari(me	
  and	
  
more	
  con(nental	
  climate	
  in	
  Europe.	
  Anomalously	
  low	
  sea-­‐ice	
  cover-­‐
age	
   in	
   the	
  Barents	
  and	
  Kara	
  Seas	
   in	
  winter	
   increases	
  variability	
   in	
  
European	
  winter	
  temperatures.

The	
  Arc(c	
  environment	
  will	
  be	
  under	
  heavy	
  stress	
   from	
  the	
  rapid	
  
changes.	
   This	
  will	
   also	
   affect	
   EU	
   territory	
   and	
   through	
   this	
   poten-­‐
(ally	
  exert	
  pressure	
  on	
  EU	
  regulatory	
  frameworks.	
  The	
  most	
  immi-­‐
nent	
  area	
   is	
  biodiversity	
  related	
  ac(on	
  as	
  many	
  Arc(c	
  species	
  are	
  
threatened	
  for	
  ex(nc(on	
  in	
  Europe.

Arc(c	
   sea	
   routes	
   will	
   also	
   affect	
   traffic	
   on	
   the	
   global	
   seas.	
   The	
  
Northeast	
  Passage	
  has	
  already	
  seen	
  an	
  increasing	
  number	
  of	
  ships	
  
(more	
   than	
  500	
   ships	
   in	
  2013)	
  during	
  autumn	
  and	
  more	
   traffic	
   is	
  
an(cipated.	
   S(ll	
   this	
   is	
   very	
   light	
   traffic	
   compared	
   to	
   the	
   overall	
  
mari(me	
   traffic	
   landscape.	
   It	
   is	
   also	
  difficult	
   to	
  predict	
   if	
   this	
  will	
  
affect	
  European	
  ports	
  or	
  the	
  loca(on	
  of	
  main	
  shipping	
  hubs.	
  

Policy	
   areas	
   likely	
   affected	
   include	
   transport,	
   energy,	
   fisheries,	
   cli-­‐
mate	
  change	
  and	
  environment.	
   It	
  would	
  be	
  useful	
   to	
  prepare	
  the	
  
next	
  Mul(annual	
  Financial	
  Framework	
  of	
  the	
  EU	
  (2021-­‐2027)	
  with	
  
the	
  relevant	
  predicted	
  climate	
  impacts	
  in	
  mind.

EU	
  Policies	
  Relevant	
  for	
  Arc2c	
  Climate	
  Change

The	
  EU	
  has	
  the	
  most	
  significant	
  influence	
  on	
  Arc(c	
  climate	
  change	
  
via	
   its	
   climate	
   change,	
   transport	
   and	
   energy	
   policies,	
   and	
  par(cu-­‐
larly	
  in	
  its	
  role	
  in	
  helping	
  to	
  shape	
  a	
  global	
  climate	
  regime.	
  The	
  EU	
  
accounts	
  for	
  about	
  11%	
  of	
  global	
  greenhouse-­‐gas	
  (GHG)	
  emissions.

Its	
   share	
  of	
   global	
   emissions	
  has	
  been	
  declining	
   reflec(ng	
   results	
  
from	
  mi(ga(on	
  and	
  efficiency	
  measures,	
  economic	
  slowdown	
  and	
  
shiHs	
   in	
   economic	
   structure	
   such	
   as	
   reloca(on	
   of	
  manufacturing	
  
industry,	
   as	
   well	
   as	
   significant	
   growth	
   in	
   GHG	
   emissions	
   from	
  
emerging	
  economies	
  such	
  as	
  China	
  and	
  India,	
  where,	
  however,	
  s(ll	
  
significant	
  part	
  of	
  produc(on	
  supplies	
  European	
  markets.	
  Notably,	
  
a	
  significant	
  part	
  of	
  the	
  black	
  carbon	
  reaching	
  the	
  Arc(c	
  is	
  of	
  Euro-­‐
pean	
  origin.

The	
  most	
   visible	
   components	
   of	
   the	
   EU’s	
   climate	
   change	
   related	
  
policies	
  are	
  its	
  20-­‐20-­‐20	
  targets	
  for	
  2020.	
  These	
  include:	
  

•	
   20%	
  reduc(on	
  in	
  GHG	
  emissions.	
  

•	
   20%	
  increase	
  in	
  energy	
  efficiency.

•	
   20%	
  share	
  of	
  renewable	
  sources	
  in	
  energy	
  consump(on	
  by	
  2020.	
  

The	
  EU	
  is	
  well	
  on	
  the	
  way	
  to	
  meet	
  its	
  20%	
  GHG	
  reduc(on	
  goal,	
  cur-­‐
rently	
   expec(ng	
   a	
   27%	
   reduc(on	
  by	
   2020.	
   In	
   the	
  UNFCCC	
   arena,	
  
the	
   EU	
  has	
   been	
   allowed	
   to	
   take	
   a	
   reduc(on	
   target	
   (EU	
  bubble),	
  
which	
  is	
  then	
  internally	
  shared	
  between	
  Member	
  States.	
  The	
  EU	
  is	
  
one	
  of	
  the	
  most	
  ac(ve	
  players	
  in	
  the	
  UNFCCC	
  and	
  in	
  the	
  establish-­‐
ment	
  of	
  the	
  post-­‐Kyoto	
  climate	
  regime.	
  

EU	
  policies	
   in	
  many	
  areas	
  affect	
  energy,	
  the	
  largest	
  contributor	
  to	
  
GHG	
  emissions,	
  and	
  climate	
  change	
  mi(ga(on	
  and	
  adapta(on.	
  For	
  
example,	
  in	
  transport,	
  where	
  curbing	
  emissions	
  has	
  been	
  slow,	
  the	
  
EU	
  has	
  fuel-­‐economy	
  standards,	
  supports	
  public	
  and	
  rail	
  transport	
  
and	
  has	
  made	
  alempts	
  to	
  introduce	
  a	
  carbon	
  tax	
  for	
  interna(onal	
  
avia(on.	
  

The	
  EU	
  has	
   the	
  most	
   long-­‐standing	
  emissions	
   trading	
  market	
   (EU	
  
ETS).	
  It	
  covers	
  about	
  45%	
  of	
  EU	
  GHG	
  emissions	
  and	
  is	
  a	
  key	
  instru-­‐
ment	
  to	
  deliver	
  the	
  20%	
  reduc(on	
  of	
  GHG	
  emissions	
  in	
  2020.	
  Due	
  
to,	
   inter	
  alia,	
  economic	
  slowdown,	
  carbon	
  price	
  within	
  EU	
  ETS	
  de-­‐
clined	
  by	
  more	
  than	
  80%	
  from	
  2008	
  to	
  mid-­‐2013,	
  a	
  level	
  that	
  is	
  in-­‐
sufficient	
  to	
  alract	
  investment	
  needed	
  in	
  low-­‐carbon	
  technologies.	
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“The	
  EU	
  accounts	
  for	
  about	
  11%	
  of	
  global	
  
greenhouse-­‐gas	
  (GHG)	
  emissions.”	
  “Decreased	
  winter	
  sea-­‐ice	
  coverage,	
  accompanied	
  

with	
  increased	
  surface	
  temperature	
  over	
  Arctic	
  Ocean	
  
results	
  in	
  less	
  maritime	
  and	
  more	
  continental	
  climate	
  

in	
  Europe.”

“The	
  EU	
  is	
  one	
  of	
  the	
  most	
  active	
  players	
  in	
  
the	
  UNFCCC	
  and	
  in	
  the	
  establishment	
  of	
  the	
  

post-­‐Kyoto	
  climate	
  regime.”	
  



Note:	
  in	
  million	
  tonnes	
  of	
  CO2	
  equivalent.	
  EU-­‐27	
  does	
  not	
  include	
  Croa(a	
  (data	
  before	
  2013).	
  	
  Sources:	
  European	
  Environment	
  Agency;	
  Arc(c	
  Portal.
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Figure	
  7:	
  EU-­‐27	
  Greenhouse	
  Gas	
  Emissions	
  by	
  Sector,	
  1990	
  –	
  2011



Moreover,	
   EU	
   policies	
   have	
   relevance	
   for	
   short-­‐lived	
   climate	
   forc-­‐
ers,	
  climate	
  adapta(on	
  and	
  monitoring	
  of	
  Arc(c	
  change:

•	
   Based	
  on	
  a	
  review	
  that	
  is	
  underway,	
  EU	
  air	
  pollu(on	
  policies	
  are	
  
to	
   take	
   into	
  account	
   reducing	
   short-­‐lived	
   climate	
   forcers	
   that	
   con-­‐
tribute	
  to	
  Arc(c	
  amplifica(on.	
  The	
  EU	
  is	
  also	
  ac(ve	
  in	
  nego(a(ons	
  
to	
  address	
  Arc(c	
  black	
  carbon	
  emissions	
   from	
  ships	
  within	
   the	
   In-­‐
terna(onal	
  Mari(me	
  Organiza(on.

•	
   The	
  EU	
  is	
  increasingly	
  ac(ve	
  in	
  climate	
  adapta(on	
  within	
  Europe,	
  
including	
  its	
  northernmost	
  regions.	
  In	
  2013,	
  the	
  European	
  Commis-­‐
sion	
  adopted	
  the	
  Climate	
  Adapta(on	
  Strategy	
  package.	
  Adapta(on	
  
is	
  to	
  be	
  taken	
  into	
  account,	
  with	
  Arc(c	
  regions	
  perceived	
  as	
  among	
  
par(cularly	
   vulnerable,	
   across	
   various	
  EU	
  policies	
   including:	
   trans-­‐
port;	
   health;	
  migra(on;	
   cohesion;	
   agriculture;	
   disaster	
   insurance;	
  
fisheries;	
  mari(me	
  and	
   coastal	
   issues.	
   The	
  EU	
   climate	
   adapta(on	
  
plaeorm,	
  CLIMATE-­‐Adapt,	
   is	
   to	
   support	
   informed	
  decision-­‐making	
  
at	
  all	
  governance	
  levels	
  and	
  includes,	
  inter	
  alia,	
  a	
  toolset	
  for	
  adapta-­‐
(on	
   planning	
   and	
   database	
   of	
   projects.	
   The	
   strategy	
   also	
   encour-­‐
ages	
   Member	
   States	
   to	
   prepare	
   na(onal	
   adapta(on	
   strategies.	
  
Swedish	
  and	
  Finnish	
  strategies	
  have	
  already	
  been	
  adopted.	
  

•	
   New	
   earth	
   observa(on	
   programs	
   funded	
   by	
   the	
   EU,	
   such	
   as	
  
GMES/Copernicus,	
   can	
   contribute	
   to	
   beler	
   monitoring	
   of	
   many	
  
parameters	
  relevant	
  for	
  the	
  understanding	
  of	
  climate	
  change	
  in	
  the	
  
Arc(c.

EU	
  policies	
  are	
  also	
  relevant	
  for	
  developments	
  in	
  the	
  Arc(c	
  where	
  
climate	
   change	
   is	
   a	
   key	
  driver,	
   such	
   as	
  Arc(c	
  mari(me	
   transport,	
  
minerals	
   and	
   oil	
   and	
   gas	
   exploita(on	
   (see	
   relevant	
   factsheets	
   in	
  
this	
  series).	
  

What	
  is	
  the	
  Role	
  of	
  the	
  European	
  Union	
  in	
  the	
  Arctic?
The	
  European	
  Union	
  is	
  a	
  complex	
   international	
  actor.	
   It	
  has	
  acquired	
  a	
  number	
  of	
  decision-­‐making	
  powers	
  from	
  its	
  Member	
  States	
  
and	
  hence	
   influences	
  the	
  content	
  of	
  their	
  national	
   legislation.	
  Based	
  on	
  the	
  European	
  Economic	
  Area	
  Agreement,	
  the	
  EU	
  also	
   influ-­‐
ences	
  relevant	
  legislation	
  in	
  Iceland	
  and	
  Norway.	
  The	
  EU	
  also	
  influences	
  outcomes	
  of	
  international	
  negotiations	
  –	
  including	
  those	
  of	
  
importance	
  for	
  the	
  Arctic.	
  

Only	
  a	
  small	
  part	
  of	
  the	
  territory	
  of	
  EU	
  Member	
  States	
  -­‐	
  in	
  northern	
  Sweden	
  and	
  Finland	
  –	
  is	
  located	
  in	
  the	
  Arctic	
  and	
  the	
  EU	
  has	
  no	
  
Arctic	
  coastline.	
  Nevertheless,	
  EU	
  regulations	
  and	
  actions,	
  including	
  research	
  funding	
  and	
  regional	
  policies,	
  influence	
  Arctic	
  develop-­‐
ments.	
  Moreover,	
  the	
  EU	
  is	
  a	
  major	
  environmental	
  and	
  economic	
  actor	
  in	
  the	
  Arctic	
  and	
  has	
  established	
  a	
  special	
  relationship	
  with	
  
Greenland.

Since	
  2008,	
  relevant	
  EU	
  activities	
  have	
  been	
  brought	
  under	
  a	
  common	
  umbrella	
  of	
  “Arctic	
  policy”.	
  A	
  communication	
  in	
  2012	
  stresses	
  
three	
  key	
  aspects:	
  knowledge	
  –	
  support	
  for	
  scientific	
  research;	
  responsibility	
  –	
  promoting	
  the	
  sustainable	
  use	
  of	
  natural	
  resources;	
  
and	
  engagement	
  –	
  enhancing	
  co-­‐operation	
  with	
  Arctic	
  partners.	
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Waterfall	
  at	
  the	
  Glacier	
  Front	
  of	
  the	
  Greenland	
  Ice	
  Sheet,	
  near	
  Olrik	
  Fjord,	
  
North-­‐West	
  Greenland

Photo:	
  Peter	
  Prokosch,	
  GRID-­‐Arendal.

“EU	
  policies	
  are	
  also	
  relevant	
  for	
  develop-­‐
ments	
  in	
  the	
  Arctic	
  where	
  climate	
  

change	
  is	
  a	
  key	
  driver,	
  such	
  as	
  Arctic	
  mari-­‐
time	
  transport,	
  minerals	
  and	
  oil	
  and	
  gas	
  

exploitation”
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Key	
  Ques2ons	
  to	
  Stakeholders	
  Regarding	
  Climate	
  Change	
  in	
  the	
  Arc2c

How	
  have	
  you	
  experienced	
  environmental	
  change	
  in	
  the	
  Arctic?	
  Specifically,	
  have	
  you	
  experienced	
  changes	
  in	
  wild-­‐
life;	
  nutrition;	
  flora;	
  landscape;	
  in	
  snow	
  and	
  ice?

What	
  are	
  the	
  main	
  threats,	
  challenges	
  and	
  opportunities	
  related	
  to	
  Arctic	
  climate	
  change,	
  from	
  the	
  perspective	
  of	
  
your	
  organisation,	
  industry	
  or	
  community?

What	
  local	
  adaptation	
  measures	
  are	
  you	
  investing	
  in	
  (or	
  would	
  be	
  willing	
  to	
  in	
  the	
  near	
  future)?

What	
  EU	
  climate	
  change-­‐related	
  legislation	
  affects	
  you	
  and	
  how?

Are	
  you	
  satisfied	
  with	
  EU	
  support	
  to	
  climate	
  change	
  mitigation	
  and	
  adaptation	
  in	
  the	
  Arctic?	
  What	
  could	
  the	
  EU	
  do	
  
to	
  support	
  climate	
  change	
  adaptation	
  in	
  the	
  Arctic	
  region?
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