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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

e Only exceptions: UN Security Councill
and WTO

e International environmental agreements:
soft power and self-enforcing

Preventing climate change: global public good
problem

e Non-excludable benefits

e incentives for free-riding . = m!:.;lf’-
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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

Use and diffusion of technology

Economic activities and human behaviour




What has happened to Kyoto?

Political Map of the World, April 2001
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Conclusion: Kyoto has led to some emission
reductions, but insufficient to address the problem
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Core of the problem - no simple solution

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

e Costs of reducing emissions are high, while benefits accrue to
others

e Countries act as self-interested rational actors

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

e Little means of enforcement of international agreement

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

e 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
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Metrics with reciprocity?

Global mean temperature

Greenhouse gas concentrations in the
atmosphere

A

Greenhouse gas emissions

A

Mexico
(2010)?

Use and diffusion of technology

£

Economic activities and human behaviour
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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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Technology: we think we know what we want
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ETP 2008 analysis

M CCS industry and
transformation (9%)

I CCS power generation
(10%)

Nuclear (6%)
Renewables (21%)

Power generation efficiency
and fuel switching (7%)

End use fuel switching
(11%)

M End use electricity
efficiency (12%)

M End use fuel efficiency
(24%)

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

IEA, 2008
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Theorising about technology...

| nvention | nnovation

R& D Demonstration| | Deployment Diffusion
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from economic approaches...

overnment
Folicies to influence innowation activity
Funding Incentives, standards, regulations, taxes, subsidies

Research Market Full

Performers: Consumers:
Business, Individuals,
SovErnment, RE?;?;;CT”EE“& Demonstration » Deployrment Diffusion CDmM”;i:?E”F Firms,

Higher Education, H Governments,

M on-profit Other entities
instituti ons | Technulugw:'ruduct F'ush

Funding Funding and [nvestments,
kKnowledge and market spillovers

Business
Folicies to influence innowvation activity

Grubb (2008)
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... to socio-technical developments....

New ST-regime
influences landscape

Landscape
developments
Landscape developments
put pressure on regime.
which opens up on multiple
dimensions, creating windows
of opportunity for novelties
Socio- | > >
technical

v

regime \ R

ST-regime 1s “dynamically stable’.

Y

On different dimensions there
are ongoing processes.

New configuration breaks through. taking
advantage of “windows of opportunity”.

/ Adjustments occur in ST-regime.

ﬁéemems are gradually linked together.

_F and stabilise into a new ST-configuration

e which is not (yet) dominant. Internal
momentum increases.
— s o
— > ,?* > >
Technological « « Articulation processes with novelties on multiple dimensions (e.g.
niches >y F

elements are gradually linked together.

Technology. user preferences, policies). Via co-construction different

Geels (2005)
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and 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
i
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 pre-Copenhagen climate negotiations

UNFCCC (Art. 4.1c, 4.5)
e Parties should cooperate on advancing technology
e  Annex-Il 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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Existing examples of 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 +  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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Hey! How
Come you get

. ] 'i!f:‘}:\‘;-_..aheadstaTt?! /
Situation after Copenhagen A 2

Mitigation: only pledges sl sy
Copenhagen Accord

e Technology Mechanism: agreed but not clear what the
content will be

e Finance:
— 2010-2012: USD 10 billion/yr (new and additional)

—  From 2020 onwards: USD 100 billion/yr
Developing countries

e Recognition domestic policy (Low-carbon development
strategies, NAMAS)

e Benefit from enhanced technology and finance framework




Research and

Demonstration Deployment Diffusion
Development

C TAPs or LCDSs )

C IPR sharing agreements )
C Technical assistance/capacity building >

Capacity to replicate and manufacture

Capacity to innovate

Capacity to operate and maintain

Technology transfer

Capacity to regulate
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Early phases of
technological
development

Global reach
A

(R&D,
demonstration)

* Network of Internationally agreed
technology-specific, technology
internationally-oriented standardisation, e.g.,
R§‘D cen';reshto lodi » Energy-efficient
advance technologies <4——“>appliances
. : \I

Internatu_)nal » Personal vehicles
collaboration on low-
carbon technology « Steel production
demonstration
National or regional National/regional hubs
centres for local aimed at enabling
demonstration and environments
capacity development « Policy/regulatory
« Modifying Lj‘> environment
technologies for local ¥ ] * Entrepreneurial
implementation experimentation
- Capacity  Market formation
development * Finance and
(Universities, investment
vocational schools)

v

Country-

or region-specific

Advanced phases
of technological
development
(diffusion)



\

Slowly the complexity is increasing....

o Technology
RDD Deployment Diffusion Transfer
UNFCCC Technology Fund
MRV
National R&D EGTT/New Technology and Finance Institutions < System
and P
Technology Nster )
Programmes Energy Technology e Capacity
. ity Transfer building
Global . Global If’ubllc Pm;t:znmme AN Plans
Network of Equity -
Innovation Fund C_ar on
Centres Finance
Global Seed Credit line
Capital Fund : for senior
Developing debt
Investment Country
Risk Renewable
Tools
Energy Fund Mezzanine International
(Credit line for PrOJeCt
'“Vi?t”k‘em Subordinate Debt ) Development
Tools Instrument Facility
Investment
Risk
Tools
Scaled-up Convention Fipancjal Mechanism

~a
PFAN expansion UN, international,
and other regional and national
investment facilitation organisations; NGOs

Higham, 2009

www.ecn.nl
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Are we witnessing a changing paradigm?

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

Increasing complexity

International mechanisms for technology and finance that
help national policy in developing countries

Remaining questions:
e Can such an outcome provide sufficient reciprocity?

e Are industrialised countries really willing to share
technology?

e \What is successful technology transfer policy?




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

forests, chemicals are eating the
ozone layer...

Yeah.. consider the
business opportunities!

www.ecn.nl
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