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4 degrees: should we reconsider our options?

Background

Input AR4 closed mid 2006 -> later growing
evidence that changes at or beyond the IPCC
projections cannot be excluded

Netherlands Parliament and Environment Minister
asked expert community for advise: what can
happen, and if it happens what can we do?

Netherlands Enviromental Assessment Agency
(lead), KNMI, Alterra/Wageningen University,
Energy Research Foundation
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ain categories of options

Emergency
adaptation

Drastic
emissions
reductions

Carbon
sequestration
and disposal

Solar
radiation
management

Emergency options can be applied:

IF observations show that climate
may change beyond 4°C (e.g., focus
of this study)

IF systems are more vulnerable than
assessed before (e.g. 2°C has more
serious impacts than projected
before)

IF current mitigation policies/
negotiations are not successful (e.g., =
Royal Society geoengineering stud )
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Four criteria

Effectivity

Feasibility

Environmental risks

Political implications

Option A:
Drastic
emissions
reductions

Magnitude effect

Time needed for RDD->deployment
Delays climate system

Frequency of application

Technical feasibility

Economic feasibility

Societal acceptance/controversiality
Necessity behavioural change

Climatic side effects
Air pollution
Irreversibility

Risks unilateral action
Vulnerability for destructive action
Decrease urgency mitigation



9/30/2009

Drastic emission reductions

Old studies: maximum 2-4%/yr global emissions
reductions

New assessment: >4 % possible in emergency situation
Step up introduction individual technological options (e.g., BECS)
Pursue system transition (mobility, food security, etc.)

Reduce emissions of short-lived GHGs, soot

Re-establish more government control of energy supply and
industry (cf. economic crisis/banking system)

Controlled demand (transport, energy, diets)

Strong societal opposition to be expected to many of
these options, even in emergency situations

Long lead times, slow effect

Option B: Carbon
seguestration and
disposal




Option B: Carbon sequestration and disposal

REDD/reforestation (deserts)
Ocean fertilization (Fe, nutrients)
Aquatic C-capture (algae in situ
or reactors)

Biochar

Air capture (CO,-scrubbing &
disposal, artificial trees)

Mineral sequestration (olivine)

Risks diverse, energy penalties,
delays

Option C:
Solar radiation
management
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Option C: Solar Radiation Management

—  (Sutpnuor-)aerosotsim
stratosphere
Reflecting space screens
(one large/many small)

Creating light surfaces
(desert, crops, urban,
ocean)

Cloud modification (e.g. sea
water injection)

Quick response time but

RD&D needed, risks, ethical
guestions

Geo-engineering: ethical questions

Can the climate intentionally be modified
(military usage!)??

Are options with unknown major global
effects be ethically acceptable??

Can one country or a small group of countries
act? Who is liable for effects??

|s research acceptable at all??
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Option D:
Emergency
adaptatio

Adaptation: from a local to a global issue

Climate change and trade policy
Energy, food, timber

Development collaboration
Focus on vulnerable hotspots

Management/protection “climate refugees”
International regimes, national integration programmes

Avoid or control safety risks/conflicts
Triggered by impacts or by solutions

Radical rather than incremental adaptation
Migration, novel infrastructure designs, ocean liming
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Unfortunately, there are limits to

But also to
mitigation?

Sauve qui peut Global green
endeavour

Survival of Together

the fittest through the
other crisis
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Emergency policy strategies,

Explore emetgtetoaitingte change
responses

UNFCCC, CSD, Security Council, IEP, new institutions?

'Develop rules for research, testing and
deployment of geoengineering

scientifically justified, carefully and consistently assessed and regulated with
precaution,transparent, subject to international consultation and consent, non- ;
commercial, liability and redress should be clear (Greenpeace rejects research butif ....)

Manage and protect climate refugees

limit vulnerability in hotspots, facilitate controlled migration, risk transfer programmes to
address economic impacts, UNFCCC climate refugee protocol??

Enhance international cooperation on
knowledge and technology transfer

Key findings

Rapid climate change cannot be excluded
It is wise to be prepared

None of the options can provide a solution within 1-2
decades

Prioritize drastic emissions reductions and carbon
sequestration

But because of delays don’t exclude other options yet
Scale up adaptation considerations to global level

Start coordinated research and assessment efforts of
emergency response options recognizing that they differ
Explore emergency strategies in parallel to “regular” national,
EU and UNFCCC actions

Account for time delays in research, negotiations,
development, deployment, and earth system effects
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Thanks for your attention!
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