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Central question

What kind of international agreement
works for climate change mitigation?
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Outline

Climate change mitigation: why, how much, where?
International agreements: the basics
Framing of climate change mitigation
e Traditional country-based framing
e Traditional individual-based, moral framing
e “Neo-liberalist” framing
Background on technology
Current situation

e Kyoto Protocol and Copenhagen Accord
e What's next?
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Climate change mitigation
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Projections of future changes in climate
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Staying below 2°C means peak and reduce now
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International agreements: the basics
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International institutions

Build a coalition to address a collective action o ;m‘
or cooperation problem
e Only exceptions: UN Security Council ﬁ
andyWTO " ’ ‘ A
e [nternational environmental agreements: & ﬁ
soft power and self-enforcing e
Preventing climate change: global public good M\,
problem Fo Y

e Non-excludable benefits

In the UN, actors are exclusively states

International agreements: Characterised by
non-enforceability

e incentives for free-riding I, .« ..;f,-
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consensus IS necessary...

Coalitions to provide global public goods are unstable because:

e Often there is asymmetry in country’s interests, So
complicated deals have to be struck — careful balance

e Non-excludable benefits encourage free-riding
e No supra-national authority to punish or even discourage free-

riding
o Further
Unstable coalition Destablisation destablisation
of coalition coalition

More freeriders

— Non-participation and defection threat to agreement
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. but slow

Agreeing on Kyoto took only two years, but
entry into force took ten since 1995

Negotiation process lengthy:

e Getting every single country on the Q @"""“‘“ *““"""‘@

same level of knowledge m

e Agreeing on the problem and urgency o

e Time needed to examine the l@

consequences . x\ / g
e Political approval processes —

e Agreeing on the solution

e Changing governments and political
preferences
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Introducing the process: it’s about reciprocity

Victim: the country bothered by the problem
Perpetrator: the country causing the problem
Sometimes they are one and the same:

e Symmetric externality

e |ssue-specific reciprocity
If there is a discrepancy

e Asymmetric externality

e “Positive exchange”: victim pays the perpetrator to address the
problem

e “Negative exchange”: victim coerces the perpetrator into
addressing the problem

Mitchell and Keilbach (2001)

www.ecn.nl
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Some examples...

Political Strong Weak victim | Examples
strength: victim
. Whaling among whaling nations
Symmetric e : : :
. Issue-specific reciprocity Ozone depletion among ozone
externality , :
depleting nations
Ozone depletion between
: industrialised (strong victims)
Coercion : :
. and developing nations
(negative . :
. Whaling between whaling and
: linkage) Exchange )
Asymmetric . non-whaling states (strong
. OR (positive .
externality Exchange linkage) victims)
( ositivg g Rhine river chloride between
Iipnka ) France/Germany/Switzerland
J and the Netherlands (weak
victim)

Mitchell and Keilbach (2001)

www.ecn.nl




\

.. And climate change

Political Economic Desion Exampls=
strength strength outcome
Rich . Coercion Whaling between
/ perpetrator (negativa whaling and non-
hnkage’ whaling states

Strong victim,/
i
i

l|lI'

/ Poor | Exchange Nultilateral Fund of
Asymmetnic | perpetrator (positive Iontreal Protocol
extermality | hnkage’
Exchange
\\ / Rach vichm POSHIVE Flune nver chloride
linkage’

Weak victim \
Poor victim

/
The source of all trouble

No clear

Climate change
cutcome =

www.ecn.nl
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Characterisation of negotiations

W Developing countries: want everyone to mitigate aps
B pay for adaptation

et
R
BASSHRE
B

US: only want to participate
If China and India do
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Framing of climate change mitigation
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Common framing of the climate problem

We are dealing with a problem
e With a global scope

e Of which the root causes lay in welfare and associated
energy use

e Which has an obvious metric (greenhouse gas
emissions)

e From an economic point of view, greenhouse gas
emissions are the externality

e Therefore, we should price the externality

e Global price on CO, through tax (impossible) or
International emissions trading
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Hey! How
B come You get -
§ 2headstert? 9

What is a fair way to
distribute mitigation
responsibilities?

Based on a negotiated outcome?

Based on cumulative historical contribution to climate
change?

Based on future contribution to the climate problem?
Based on carbon intensity?

Based on the reduction potentials (geography, climate)?
Based on national average greenhouse gas emissions?
Based on the emissions of the individuals in a country?
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Traditional country-based framing: Kyoto

t CO,eq/cap
35
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What has happened to Kyoto?

Political Map of the World, April 2001

MISTHALIA i pandens siai

Conclusion: Kyoto has led to some emission
reductions, but insufficient to address the problem
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Traditional individual-based framing

Every person has a right to emit as much as he wants/can,
up to a certain level which is regarded unsustainable

Focus on the individual

Treat every individual the same

Calculate the appropriate allowance for the emission of an
individual

Add up the individual allowances for each citizen in a
country to find the nation’s cap
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Traditional individual-based framing:

rank people by emissions /\ /\

A
A A

|
FAXTTT
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... determine globally applicable personal
emissions cap /\
Personal Emissions Cap /\

A
A A

|
FAXTTT
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... sSome people exceed that personal ca

Personal Emissions Cap A
A D

|
FAXTTT




\

.. the people in a nation determine
national cap

Personal Emissions Cap

AN

Those exceeding personal cap need to reduce

Natlonal
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Income Distributions in 2003
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Traditional individual-based framing

CO2 Distributions in 2003

Country
CO, intensity

1
Number o

100

200 300

500

1000 2000 5000 10000 20000
log{Annual Income in Dollars (PPP,2000 base year))

Chakravarty et al., 2009

50000

100000

250 T T \ 1 T —_—
§ : 3 — World
—CQECD
: —NON-OECD

sl s S A R e R 3

100 .......................... ..................................................

T R TR gl o e L S e e

. | i I | \ | \ i
0.01 005 01 02 5010 2 50

05 1 2
log(Annual CO, Emissions)



\

Traditional individual-based framing

World Population Ranked by CC}!2 Emissions in 2003 and 2030
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Choose a global target: 30 GtCO, in 2030

World Population Ranked by 'I:C)2 Emissions in 2030

Loty ]
o

Lol
o]

— ]
] Lo

Annual Individual Emissions (in Tons of COZJ
= &

Cumulative Population Ranked According to Annual CO,, Emissions (in Billions)



Choose a global target: 30 GtCO, in 2030

World Population Ranked by 'IZ'C}2 Emissions in 2030
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Annual Individual Emissions (in Tons of COz)

“Headroom” for the poor
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Distribution between country groupings

Emission Profiles and Cuts for a 30 Billion Tons CO2 target in 2030
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Conclusion individual-based framing

It is possible to arrive at national caps based on income-
based individual emissions

The need of the poorest 2.7 billion people to emit more can
be accommodated

Global cap of 30 GtCO2 in 2030 results in about 1 billion
people having to reduce emissions

Equally distributed among regions
Flexibility on policy instrument

... but we still need to agree on legally binding emission
reductions
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“Neo-liberalist” framing

 Emissions: Industrialised countries; impacts: poor countries
 Costs of reducing emissions high, while benefits to others
 Countries act as self-interested rational actors

 Emission reduction agreement is not in the interest of those that
should most urgently reduce emissions

« Little means of enforcement of international agreement

« Self-reinforcing agreements: “attractive to sign and want to carry
out the terms of agreement”

* Reciprocity “perceived equivalence of costs and benefits between
parties”

Can we design an international agreement that is in
everyone’s interest?
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Climate change causal chain and policy points
of Intervention

Global mean temperature

Greenhouse gas concentrations in the
atmosphere

A

Greenhouse gas emissions
A

A

Next?
(2011)

Use and diffusion of technology

£

Economic activities and human behaviour
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Three means of reciprocity

Remaining reciprocity to be
provided to country X

Required total
benefits for
country X
compliance

Co-benefits for
country X

Climate benefits
for country X
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Technology and reciprocity

Innovation and economic benefits -

First-mover advantages and export potential
Reducing market inefficiencies
Opportunities, not constraints www.ecn.nl
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Background on technology
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Technology in climate negotiations

UNFCCC (Art. 4.1c, 4.5)
e Parties should cooperate on advancing technology
e Annex-l should transfer technologies to non-Annex |
Current Convention sources and vehicles for technology transfer finance
e Technology Needs Assessments — demand for technology
e  Global Environment Facility — fund for technology transfer
e CDM (and JI) — market mechanisms
Expert Group on Technology Transfer (EGTT)
e Find ways to advance development and transfer of technology

e New dynamic: from North-South technology transfer to
International cooperation
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Technology: we think we know what we want

—~ 70 M CCS industry and
O 40 _ Baseline emissions 62 Gt | transformation (9%)
= o W CCS power generation
© - _ (10%)
Ué Nuclear (6%)
K7 40 — Renewables (21%)
£ Power generation efficiency
- 30 — and fuel switching (7%)
20 End use fuel switching
N . . (11%)
10 —k BLUE Map emissions 14 Gt | M End use electricity
< > < > d. A
WEO 2007 450 ppm case ETP 2008 analysis | _ eficiency (12%) -
0 | | | | | | | | B End use fuel efficiency

24%
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 24%

IEA, 2008
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Theorising about technology

Invention Innovation

R&D Demonstration| | Deployment Diffusion
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Technology framework addresses all stages

Government
Folicies to influence innovation activity
Funding Incentives, standards, regulations, taxes, subsidies
Research Market Pull
Performers: Consumers:
Business, Individuals,
Government, Rtlt?;fe?;m:’naenri Diemaonstration ) Deployment Diffusion Cummrg'iaisw Firm s,
Higher Education, H Governments,
[N on-proric CIther entlties
Funding Funding and Investments,

Knowledge and market spillovers

Business
Folicies to influence innowvation activity

Grubb (2008 )

www.ecn.nl
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Socio-technical studies

Landscape
developments
Landscape developments
put pressure on regime,
which opens up on multiple New ST-regime
dimensions, creating windows influences landscape
of opportunity for novelties
[ A A > >
L. >R o
Socio- | > R ~
technical —> X A

Y

regime \ > ——§—> e

ST-regime is ‘dynamically stable’.
On different dimensions there
are ongoing processes.

¥

New configuration breaks through, taking
advantage of ‘“windows of opportunity’.
/ Adjustments occur in ST-regime.

éemems are gradually linked together.
¥ and stabilise into a new ST-configuration

— % which is not (yet) dominant. Internal
7 momentum increases.
— e o
Technological « Articulation processes with novelties on multiple dimensions (e.g.
niches >y F Technology, user preferences, policies). Via co-construction different

elements are gradually linked together.

Geels (2005)
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Technological innovation systems

5. Inducement &
blocking mechanisms

6. Key policy issues 4, Assessing

Functionality &
setting process goals

3a. Functions

Knowledge Resource
2. Structural development mobilization
Components
Market Influence on the
Actors formation direction of search
e
Networks Entrepreneurial
Legitimation experimentation
Institutions

Development of
external economies

3b. Achieved
Functional
Pattern

N\

1. Starting-point;
defining the TIS in
focus

Bergek et al. (2008 )

www.ecn.nl
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Technology transfer

Technology Technology Technology
suppliers transferred importers
Supplier firms’ Capital goods, Nevigggiﬁstion
engineenng, —  Services & designs
managerial J *
and other

technological Skills & kno_w-how for
operation &

capabilities .
P — maintenance -

Knowledge & Accumulation of
expertise behind technological

o technology > capacity

OCkWG”, 2008 www.ecn.nl
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Existing technology cooperation

Type 1: Knowledge . Carbon Sequestration Leadership Forum (CSLF)
sharing and «  Asia-Pacific Partnership (APP)

coordination . Methane to Markets (M2M)

. Energy Star bilateral agreements

. Task sharing in IEA-Implementing Agreements

Type 2: Research, . European Organisation or Nuclear Research
Development & (CERN)
Demonstration e ITER fusion reactor

. Cost-sharing in IEA-IA
. Solvent Refined Coal Il

Type 3: Technology . Multilateral Fund under the Montreal Protocol

transfer e Global Environment Facility (GEF)
Type 4. Standards, . International Convention for the Prevention of
mandates, incentives Pollution from ships (MARPOL)
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Early phases of
technological
development

Global reach
A

* Network of
technology-specific,
internationally-oriented
R&D centres to
advance technologies

* International
collaboration on low-
carbon technology
demonstration

£ N

Internationally agreed
technology
standardisation, e.qg.,

» Energy-efficient
appliances

* Personal vehicles

» Steel production

£ N

(R&D,
demonstration)

National or regional
centres for local
demonstration and
capacity development

* Modifying
technologies for local
implementation

» Capacity
development
(Universities,
vocational schools)

8
2

National/regional hubs
aimed at enabling
environments

* Policy/regulatory
environment

* Entrepreneurial
experimentation

» Market formation

» Finance and
investment

v

Country- or region-specific

Advanced phases
of technological
development
(diffusion)
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Slowly the complexity is increasing....

. Technology
RDD Deployment Diffusion Transfer
UNFCCC Technology Fund
MRV
National R&D EGTT/New Technology and Finance Institutions . System
and P
Technology Nt ]
SRS Energy Technology ¢ Capacity
. Hiitasey Transfer building
Global ) Global I?ubllc Pngz:grr:]me‘\ Plans
Network of Equity -
Innovation Fund < —— C_ar on
Centres Finance
Global Seed Credit line
Capital Fund for senior g
Developing debt
Inves_tment Country
Rk ERenewlaébled
nergy Fun i <
VErEe Intern_atlonal
—— (Credit line for D Pr?JeCt t
> Subordinate Debt ) evelopmen
%f,'fs Instrument Facility \
Investment
Risk
Tools
Scaled-up Convention Fipancjal Mechanism
N
PFAN expansion UN, international,
and other regional and national
investment facilitation organisations; NGOs

Higham, 2009

www.ecn.nl
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Current situation
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Copenhagen Accord

Collective agreement to meet 2C
“Pledge and review”
e Developed countries emission reductions

e Emerging economies/developing countries “mitigation
actions”

Fund for adaptation, mitigation, technology (bilateral and
through Green Climate Fund):

e Fast-start finance: 3x10 billion
e Long-term: 100 billion/yr
Technology Mechanism
Measurable, Reportable, Verifiable
e Developed countries: in accordance with Kyoto
e Developing countries: domestic MRV
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How does Copenhagen compare to Kyoto?

Copenhagen

Overall target UNFCCC 2C
Developed country “Legally binding “Pledge and review”
mitigation emission reductions”
Developing country Clean Development Voluntary actions,
mitigation Mechanism assistance on policy
Adaptation Fund (slowly starting) Fund (renewed
attention)
Technology - Technology Mechanism
Finance Through markets 30 billion 2010-2012
(CDM) 100 billion 2020
MRV For developed countries Developed and
only, and in CDM developing countries
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What kind of international agreement works for
climate change mitigation? My guess...

An international agreement that:

e Monitors and registers developed country’s actions
(emissions and finance)

o Actively brokers technology and sectoral agreements
between countries and industries

e Stimulates innovation systems in developing countries
e Provides finance for actions in developing countries

Industrialised countries: domestic policy, emission trading
schemes (with potential international trading and CDM)

Emerging economies: low-emission growth

Developing countries: voluntary low-emission development
planning
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What are your answers?

Heleen de Coninck
ECN Policy Studies
deconinck@ecn.nl



