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- Independent

- Integral: combine insights about
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- Advanced in quantitative analysis
- Offices in Petten and Amsterdam

Projections of future changes in climate

IPCC, AR4, 2007




Staying below 2C means peak and reduce now

Global -50%
by 2050 rel. 1990

Developed Countries
to cut by 80-95%
by 2050 rel. 1990

Common framing of the climate problem

“Dangerous climate change”
- We need to prevent
- We need to adapt
“Common but differentiated responsibilities”
Everyone emits
But not everyone emits the same
Developing countries have a right to develop
- Some have more resources to spend on emission
reductions




Common framing

Moral

obligation to

reduce, but O

high costs
Increasing emissions but Very low per capita emissions
much lower than Annex | but growing middle class

IPCC, AR4, 2007

Another way to look at emissions and countries

Chakravarty et al., 2009




Rank all people in the world, highest to
lowest emission-wise

1 billion richest people emit more than

/ the 5,24 billion poorest

Chakravarty et al., 2009

Common framing of the climate problem

We are dealing with a problem
- With a global scope

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

- Which has an obvious metric (greenhouse gas
emissions)

- From an economic point of view, this is the externality
- The standard policy response: price the externality
- But will this work?




Climate change causal chain and policy points of
intervention

‘ Global mean temperature |

I

Greenhouse gas concentrations in the
atmosphere

‘ Greenhouse gas emissions |

‘ Use and diffusion of technology |

‘ Economic activities and human behaviour |

Climate negotiations timeline
1990 2000 2008 2012

1988: IPCC
1990: First Assessment Report: climate change an issue
1996: Second Assessment Report: impacts become clear
2001: Third Assessment Report: likely human
2007: Fourth Assessment Report:
very likely human impact

1992: UNFCCC: pledge and review

1997: Kyoto Protocol: binding commitments
2005: Kyoto entry into force (Russia)

2008-2012: 1st commitment period




Processes under the UNFCCC
Conference of the Parties (“the Convention”; COP)
UNFCCC meeting
Meeting of the Parties (only Kyoto ratifiers!)
Kyoto Protocol Parties meeting
Since 2005: Adhoc Working Group (AWG-KP) on further
commitments
— Post-2012 Annex B commitments under Kyoto Protocol
COP and MOP meet yearly (next time: COP16 or COP/MOP6 in Cancun)

Kyoto Protocol: Pricing externalities?

Negotiated emission reductions developed countries
Cost-effectiveness through international emissions trading
Clean Development Mechanism:

» Further cost-effectiveness for developed countries

» Participation and source of income developing countries




Industrialized countries (Annex B):
Target under Kyoto

Developing countries (non-
Annex B): no reduction target
Clean Reduction Domestic action
Development || 2Proad (g EUETS)
Mechanism

International
emission trading

~
-~

What has happened to Kyoto?

Conclusion: Kyoto has led to some emission
reductions, but insufficient to address the problem




Climate negotiations increasingly complex
1990 2000 2008 2012

1988: IPCC

1992: UNFCCC

1997: Kyoto Protocol
2005: entry into force

G8, G20, 2008-2012: 1st commitment period
Major Economies 2007-?: AWG outside Kyoto
Forum, Cities, other o - .

agreements... 2003: Asia Pacific Partnership > 2
2006: G8 > 9

2008: Major Economies Meeting

~
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Situation for Copenhagen

Developing countries: want everyone to mitigate ap”
pay for adaptation

US: only want to participate
if China and India do




International institutions

Build a coalition to address a collective action
or cooperation problem

In the UN, actors are exclusively states

International agreements: Characterised by
non-enforceability

Only exceptions: UN Security Council
and WTO

International environmental agreements:
soft power and self-enforcing

Preventing climate change: global public good
problem

Non-excludable benefits
incentives for free-riding

Consensus is necessary...

Coalitions to provide global public goods are unstable because:

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

Non-excludable benefits encourage free-riding

No supra-national authority to punish or even discourage free-
riding

Unstable coalition

— Further
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:

Getting every single country on the
same level of knowledge

Agreeing on the problem and urgency

Time needed to examine the
consequences

Political approval processes
Agreeing on the solution

Changing governments and political
preferences

Other environmental agreements?

Political Strong Weak victim [Examples
strength: victim
. Whaling among whaling nations
Symmetric o . . .
. Issue-specific reciprocity Ozone depletion among ozone
externality h ;
depleting nations
Ozone depletion between
. industrialised (strong victims)
Coercion : .
. and developing nations
(negative . .
. Whaling between whaling and
. linkage) Exchange -
Asymmetric o non-whaling states (strong
- OR (positive .
externality Exchange linkage) victims)
( ositivg g Rhine river chloride between
IiFrjlka e) France/Germany/Switzerland
9 and the Netherlands (weak
victim)
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Other environmental agreements?

Mitchell and Keilbach (2001) /
The source of all trouble

Core of the problem: no simple solution

- Most emissions: Industrialised countries, while impacts in poor
countries

- Costs of reducing emissions are high, while benefits accrue 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”
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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

|

Metrics with reciprocity?

‘ Global mean temperature

I

Greenhouse gas concentrations in the
atmosphere

‘ Greenhouse gas emissions | _
‘ Use and diffusion of technology | Mexico
(2010)?

‘ Economic activities and human behaviour




Technology and reciprocity

- Innovation and economic benefits

First-mover advantages and export potential
Reducing market inefficiencies

Technology: we think we know what we want

IEA, 2008
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Situation for Copenhagen

Mitigation going nowhere
Developing countries block
Bali Action Plan:
Shared vision on long-term action

Four tracks: mitigation, adaptation, technology,
finance

Less controversy for technology and adaptation
Changes to Kyoto framework:
Recognition domestic policy
Enhanced technology and finance framework
Smaller coalitions of important players

ADB (2007). Carmody, J. Ritchie, D. (2007) Investing in Clearergy and Low-Carbon Alter-natives in Asia, Maniddy, J., Orszag, P.,
StiglitMQ?@OﬁﬁaﬁAMetmmm w Centre. USA. Aldy et al. (2003) Thirteen plug:a comparison of global
climate Ic ures, al cy, 3, - TK.'& Eskeland, G. (2007) The Role of Technologglimate Policy, Swedish
Ministry of Finance. Alic, J. Mowry, D. (2003) US Techogy and Innovation Policies: Lessons for Climatea@e. In proceedings from Aspe|
Institute. Nov. 2003. USA. Amin, (2000): The Power of NetkeoRenewable Electricity in India and South Africa, ilFAndersen, S. Sarma,
Madhava, Taddonio, K. (2007) Technology Transfer for ther@ Layer: Lessons for Climate Change. Earthsaanddn, UK. 2007. Aderson,
(2006) Costs and Finance of Abating Carbon Emissions i&nkegy Sector, Im-perial College, UK. Arrow, K. (1962hETEconomic
Implications of Learning by Doing", Review of EcononSitudies, 29: 155-73. Arthur, W.B. (1989) Competing Technologiesedsing returns,
and Lock-in by Historical Example. The Economic jolirial 99 (394). Bagwell, K., and R.W. Staiger (1999) An ecoiedtimeory of GATT. Th
American Economic Review 89(1): 215-248.Baron R. (2007) Sedpmbaches to greenhouse Gas Mitigation. OECD. PaginrB R.
Barnsley, I. Ellis, J. (2008) Options for Integrating $eatApproaches into the UNFCCC. OECD AIEG. Parigr@&4, S. (2001), “Towards a
Better Climate Treaty”, Policy Matters 01-29, Washingtof: AEI Brookings Joint Center for Regulatory StudieartBn J (2007) Intellectual
Property and Access to Clean Energy technologies irlbging Countries. Draft. ICTSD. Issue paper 2. BaumertBkinchard, O., Llosa, S.,
Perkaus, J.F. (eds) (2002) Building on the Kyoto Proto-qutio®s for Protecting the Climate, World Resourcestlrst, Washington, DC
[available at http://climate.wri.org/pubs_pdf.cfm?PublD=37&jumert, K., Winkler, H. (2005) ‘SD-PAMs and internatiboimate agreement
in: R. Brad-ley, K. Baumert, J. Pershing (eds), Growviinthe Greenhouse: Protecting the Climate by PuttingeDement First, World Resourd
Institute, Washington, DC, 15-23. Bazilian, M., Roquesgéis() (2008) Analytical Methods for Energy Diversity andusiey, Elsevier Science.
Amsterdam. Bell, M., and K. Pavitt (1993) Technologicatémulation and Industrial Growth: Contrasts betweevel@ed and Developing
Countriies Industrial and Corporate Change 2:157 — 210. Benediek(®01), “Striking a New Deal on Climate Change”, |saugcience and
Tech-nology. Fall: 71-76. Bergek, A., Jacobsson, S., €aJsB., Lindmark, S. and Rickne, A. (2008) Analyzing thetional dynamics of
technological innovation systems: A scheme of anglysib-lished in Research Policy, 37(3), 407-429. Betz, R. aiud a(2006) Emissions
trading: lessons learnt from the 1st phase of the E® &¥ prospects for the 2nd phase, Climate Policy 6, pp351-269.718(2008) Breaking
the Climate Deadlock, The Climate Group. London. Boefr§2007) Post-2012 Climate Scenarios. MNP Report 500114006/2007. The

Netherlands. Bozeman, B (2000) Technology transfer anécppdiicy: a review of research and theory. Rese®uaiicy 29:627-655. Bradley, H.

Baumert, K. Childs, B. Herzog, T. Pershing, J. (2008)hatiional Sectoral Cooperation on Climate ChangediByaR., Pershing, J., (2005)
‘Introduction to sustainable development policies and rmeas, in: R. Bradley,K. Baumert, J. Pershing (edspving in the Greenhouse:
Protect-ing the Climate by Putting Development Firédyld Resources Institute, Washington, DC, 1-14. Braczyk Eedke P, Heidenreich, M
(1998) Regional innovation systems: the role of goveneam a globalized world. London: UCL Press.Brewe(2007) US Climate Change
Policies and International Trade Policies. Georgetowinersity, USA. Brown, M. Chandler, J. (2007) Carborckn. US ORNL ORNL/TM-
2007/124 Bruckner T., Edenhofer O., et al. (2007) Robust Optiof3efcarbonisation: Background Paper on Energy Securitgtéoretc etc etc
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15



Theorising about technology

Invention Innovation

| R&D | |Demonstration| Deployment|| Diffusion

Technology framework addresses all stages

16



Technology framework addresses all stages

17



Technology transfer

Technology in climate negotiations

UNFCCC (Art. 4.1c, 4.5)
Parties should cooperate on advancing technology
Annex-I should transfer technologies to non-Annex |

Current Convention sources and vehicles for technology transfer finance
Technology Needs Assessments — demand for technology
Global Environment Facility — fund for technology transfer
CDM (and JI) — market mechanisms

Expert Group on Technology Transfer (EGTT)
Find ways to advance development and transfer of technology

New dynamic: from North-South technology transfer to
international cooperation
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Priority elements

Enabling environments

Legal, regulatory and
Policy frameworks

Human and institutional
capacity

Technical absorption
capacity

Enabling environment

Market penetration
capability

Existing infrastructure

UNFCCC, 2003

Priority elements

Enabling environments
Intellectual Property Rights and trade issues:

Are strong or weak IP regimes a threat to technology
transfer?
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Priority elements

Enabling environments
Intellectual Property Rights and trade issues

Technology partnerships, agreements, sectoral
approaches

Partnerships: M2M, ITER, Gas flaring, IEA Implementing
Agreements

Sectoral approaches: country-specific targets, SD-PAMs,
transnational, TOAs

TOAs: Knowledge sharing and coordination; RD&D; technology
transfer; mandates, standards, incentives

SD-PAMs: precursor to Nationally Appropriate Mitigation Actions

Existing technology cooperation

Type 1: Knowledge . Carbon Sequestration Leadership Forum (CSLF)
sharing apd »  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 « ITER fusion reactor

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

Type 3: Technology . Multilateral Fund under the Montreal Protocol

transfer «  Global Environment Facility (GEF)
Type 4: Standards, . International Convention for the Prevention of
mandates, incentives Pollution from ships (MARPOL)
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Priority elements

Enabling environments
Intellectual Property Rights and trade issues

Technology partnerships, agreements, sectoral
approaches

Finance for technology
Current levels too low

UNFCCC, 2007

______

- | Researchand |Demonstration| | Deployment | | Diffusion |
@ Development
IS
o
8 CC___ Techmologysiandards >
>
(]
°
S (™)
=)
¢ L setmmeem D
o
c
o H
P |
( TAPS or LCDSs )
L < IPR sharing agreements >
&
%)
E C Technical assistance/capacity building )
s
? Capacity to innovate |
: E | Capacity to replicate and manufacture
§ | Capacity to operate and maintain |
| Capacity to regulate |
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Early phases of
technological
development

Global reach
'

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

« International
collaboration on low-
carbon technology
demonstration

Internationally agreed
technology
standardisation, e.g.,

« Energy-efficient

happliances

« Personal vehicles

* Steel production

Advanced phases
» of technological

(R&D,
demonstration)

National or regional
centres for local
demonstration and
capacity development

* Modifying
technologies for local
implementation

« Capacity
development
(Universities,
vocational schools)

N_ational/regional hubs
aimed at enabling
environments

« Policy/regulatory
environment

ﬁ « Entrepreneurial

experimentation
« Market formation

+ Finance and
investment

v

Country- or region-specific

development
(diffusion)

Slowly the complexity is increasing....

Global Seed
Capital Fund

L Technology
RDD Deployment Diffusion Transfer
UNFCCC Technology Fund .
EGTT/New Technology and Finance Institutions [e—— System
National
Energy Te
" Bizzrey Transfer
Global Global Public o Plans
Network of Equity
Innovation Fund P Carbon
Centres. = Finance

Credit line
for senior
debt

Mezzanine Inl:rnatmna\
(Credit ne for roject
Subordinate Debt ) Development

Instrument Facility

UN, international,
regional and national
organisations; NGOs
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Are we witnessing a changing paradigm?

Cap-and-trade: from dominant international policy
paradigm to optional domestic instrument

Increasing complexity
Technology: essential building blocks

Remaining questions:

From an economic point of view, what should be
done about

Can technology provide sufficient reciprocity?

- Are industrialised countries really willing to share
technology?

The greenhouse effect is
heating the world, glaciers are
melting, acid rain is killing the

forests, chemicals are eating the
ozone layer...

Yeabh.. consider the
business opportunities!

d v
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