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Structure of Presentation

* Background and methodology

e Summary of existing financing resources
e Summary of financing needs

* Financing gaps and barriers

* Potential sources of additional finance

* Policy options for Copenhagen
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Importance of finance and technology in a
post 2012 climate change agreement

N\

e Bali Action Plan — 4 essential building blocks for
Copenhagen:

- Mitigation

- Adaptation

- Finance

- Technology
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Bali Action Plan Work Programme
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Task | Task i Task Il

Assess and Analyse

Identify Gaps
and Barriers
to Financing
Technology

Interim
Report

Recommendations
on Future Financing
Options

Existing and Potential
Financing Resources

Copenhagen
EGTT EGTT AWG-LCA 5 Agreement
Accra Dublin Bonn
08/08 10/08 12/08 02/09 04/09 07/09 12/09

EGTT = Expert Group on Technology Transfer

29-4-2009 Energy research Centre of the Netherlands www.ecn.nl




\\
L]
(@)
Z

Methodology

* 15 member expert team from 12 countries
* Technology assessment and investment analysis:
- 312 mitigation and adaptation technologies
detailed global technology typology
stages of technological maturity
Incorporating 30 global technology/financing studies
assessment of current financing and required financing
* Optimising the role of the public and private sectors

* Design of potential technology and financing policy ‘packages’
for a Copenhagen Agreement
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Defining Technology Investment Needs

L

Cost of research and development
Effect of accelerated research and development programmes

Cost of demonstrations

Cost of deployment support

Cost of diffusion support

Incumbent technology with carbon price

— ““mﬂcumbent technology
__‘_‘_‘_‘_‘_‘_‘_‘—'——___

T-==—--- == it ittt el ity Incumbent technology with subsidy

Marginal cost of abatement

4

Time --- Cumulative experience
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Existing financing resources: Mitigation

R&DD Deployment Diffusion
(total USD Billion) (additional USD Billion) (additional USD Billion)
30-45 13
O National ,
5 Government
6-10 Funding 4-8
& |( Publi CDM (eca
R&DD
1
Q Private - @ .
G 13-60 Deployment Philanthropy
> Private Amount Private _ @
— R&DD Unknown Domestic Developing
al Sl Country
Private

Emissions reduction policies and deployment subsidies are the crucial drivers for investment
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Summary of existing/needed financing : Adaptation

e Current spending on adaptation projects in
developing countries is less than USD 0.6 billion/year.

« Adaptation needs estimated at 10s to 100s of billion
USDl/yr.

Funding for adaptation needs to increase at least 100 fold
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Summary of annual financing needs for mitigation
— up front investment costs
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Research and |Demonstration| Deployment | Deployment Diffusion Diffusion Total
Development (Global) (Global) (Developing) (Global) (Developing)
(Global)

Funding needs to increase at least 10 fold
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Summary of financing needs — incremental costs

900
800 @ Existing
700 W Public
*u—, I Private
® 600 00 Additional
F B Total
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100
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Research and | Demonstration | Deployment Deployment Diffusion Diffusion Total
Development (Global) (Global) (Developing) (Global) (Developing)
(Global)

High and low range of abatement costs by stages of technological maturity

Funding needs to increase 3 to 4 fold
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Coverage of Technologies

Mitigation Adaptation
100% - 100% -
0% - 90% . Agriculture,
° Livestock,
80% 1 80% - Fisheries Traditional
70% - Diffusion _
70% - Water Resources
60% - 60% |
Forestry | Ecosystems
0% - 500% |
40% - Deployment Energy Supply s | Infrastructure Modern
Early warnin
30% - 30% | ’ ’
20% Health
Demonstration suildings 2 [ Eneray |
10% - .
10% - Coastal zones
0% - 0%

Nearly 60% of technologies face large economic Most technologies are available now and require

barriers, require innovative financing for large scale programmes focused on local
demonstration or are still in the R&D phase delivery
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. Technology programmes and IEA
Stage of o Convention sources imol ti ¢
maturit Technology application mplementing agreements
y TNAs | GEF CDM JI [Japan US EU APP IEA-IA
Biomass fuel-cell and CCS power
generation
R&D Power storage Yes Yes Yes Yes
Solar nanotechnology photovoltaic Yes Yes
Ocean Power (saline gradient
(osmosis), thermal gradient Yes Yes
(OTEC), wave)
Demonstrati [Offshore Wind (Floating) Yes Yes Yes Yes
on Geothermal — Enhanced Geothermal
Yes Yes Yes
Systems
Concentrated Solar Power/Solar Yes Yes Yes Yes Yes
Thermal
Offshore Wind (fixed) Yes Yes Yes Yes
Biomass IG.CC, gasification and Yes VYes 578 16 Yes Yes Yes
pyrolysis
Biogas Yes 429 2 Yes Yes Yes
Deployment :
Solar Photovoltaic Yes | Yes 13 Yes Yes Yes Yes Yes
Concentrated Solar Ppwer/SoIar Yes  VYes 1 Yes Yes Yes Yes
Thermal (parabolic trough)
Tidal (barrier, stream) 1 Yes Yes
Onshore Wind Yes Yes 504 16 Yes Yes Yes Yes Yes
Diffusion Run of river hydropower Yes Yes 676 2 Yes Yes Yes Yes
Geothermal - Conventional Yes | Yes 13 Yes Yes Yes Yes
~ Hydropower (dam) Yes 334 3 Yes Yes Yes Yes
Commercial [— —
Biomass co-firing Yes Yes 578 16 Yes Yes Yes
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Convention sources

Technology programmes and
IEA Implementing agreements

JI

Plgenr Tecmoiogy e[S
y PP TNAs| GEF_CDM
Alternative fuels Synfuels - CCS -
Biomass
Alternative fuels
R&D Aviation Hydrogen
Biofuels
Alternative fuels
Shipping Renewable energy
Hydrogen fuel cells
Alternative fuels Hydrogen/fuel cells
Demon :(R)z(;l;cmg vehicle Lightweight materials
stration Transport systems  [Non-motorised transport
Aviation Lightweight materials
Reducing vehicle Aerodynamics
loads Mobile Air Conditioning
. . JAdvanced Direct
Improved drive train | - .
efficiency Injec.tlon - .
Hybrid drive trains
Deployment Alternative fuels Blofugls .
Electric vehicles
Transport systems |[Eco-driving
Rail Lightweight materials
L Aerodynamics
Aviation . —
Engine fuel efficiency
Transport systems [Transport management
systems
Intramodal shifts Fre!ght Sh'.ft.s
e Freight efficiency
Diffusion . -
Rail Aerodynamics
Aviation Air traffic management
Shipping Hydrodynamics

Optimal routes/speeds

Improved drive train

officiencyv

Engine fuel efficiency

Nitrous Oxide

Japan US EU APP IEA-IA

Yes Yes Yes Yes

Yes Yes Yes Yes Yes

Yes

Yes
Yes

Yes Yes

Yes




\

—_ECN

Financing gaps and barriers

\

Stage 1 Stage 2 Stage 3 Stage 4
R&D Demonstration Deployment Diffusion

8_ Valley of death 4/ Hgh perceved reks

|
8 Lack of projedt development _
capacities and capital Debt-Equity Gap
Angel
Investors

Financing

Public Procurement

~— Crediling for NAMAS _——
|

<Puuic Finance Vehicles> Commercial Financing Vehicles

Innovative financing mechanisms can address gaps and barriers across all technology stages
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Growth in Venture Capital and Private Equity

Finance Required

S

—

[ PE Buy-out

O PE Expansion
m\VC Late

O VC Early

2007 Annual 2010-30 Annual 2010-30
(Low Scenario) (High Scenario)

Source: New Energy Finance, 2008
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ublic Early Venture Capital Investment Needs

Majority Public
Financing Role
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Potential to leverage the private sector

| Research & Demonstration Deployment Diffusion
Development
>1:100 -
Regulaiory mechanisms

N 1:30

Q Early Stage Public | | PEAN Expansion
S th.lre?ga;iﬂ | |
= == Technical assistance granis
ol ‘Inducement Pnz&s‘ | Tax credits |
e

o 1410 Incubators ‘ Feed in -
9 LS ~ Taxi Price Guarantees -

"c_s' Renewable partfdic

D: Network of siandards

e G st

] | Subskles and Geants |
g | |

— Leveraged Grants| | Public Private | | [ro 0 ment and

e "] Py || s || [

ced Purchasing
o i | Creit ne senior dett |
1 Adv%,‘ommtmems
Inducement Pnz{&s ‘
1:1-2 | | Granis-Direct |Public/Private R&D -
: Public
Tax incentives Procurement

Even with all new policies that maximise private sector leveraging,
public investment of USD 114-152 billion per annum will be necessary.
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Evaluating options: Gaps in existing Convention financing
framework
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RDD Deployment Diffusion T?}crgzglfggr;y
Capacity
EGTT / buiding
TNAs /
90% of current COMAI Fante
financing . —
occurs outside it
the Convention
T |
ey | |\ ST | pramon || miger | oot

Existing Convention financing mechanisms focus on technology diffusion
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Potential additional finance mechanisms & vehicles

o Technology
RDD Deployment Diffusion Transfer
UNFCCC Technology Fund MR
National R&D EGTTMNew Technology and Finance Instituions + System
and M
Technology | National
Programmes Enery | | Technology |« Capacity
E.me;m“ w| Transfer building
Global |, Programme Plans
Network of
Innovation \  — Carbon
< Finance
Credit line
for senior  |¢
debt
_ International «
Mezzan :
mnT: Project
Suborinate Debt) Development
Instrument Faciity '\
\ -
Risk
Tools
Scaledup Convention Financial Mechanism

™~

PFAN expansion UN, internafional,
and other regional and national
nvestment faciitation ofganisations; NGOs

h 4

New financing options focus on gaps and catalytic role of Convention

29-4-2009 Energy research Centre of the Netherlands www.ecn.nl




—_[EGIN

\

Potential functions for the GEF and a Decentralized new finance scheme

=
o — -
S i 5 S o 2 5 2 g o
~ Ll @ = @D @ 1 @
r— o o O Lol s ]
g o) £ = (s | © —
% [T = e = J [
c OC = "~ O O~
5 8 o ok o B 6 BE
w = k3 5§ o EX c 3
L v o ° = = 2
= v L 5 E E
§ GEF: International Project International Technology
% || *Enabling Environment; gevilopmen; rml!:gt:S _ F[l)lr_-r:r(;tcmg Schtg?e: o
c || «Capacity Building; ackage small projects, - access to finance for NAMAs
& || -Bamier Removal P | -Develop high quality, - | -Coordination of intemnational finance
@ || sTechnology transfer bankable projects «Leveraging finance for technology
8 || Jnvestment and market and programmes; development, deployment and diffusion
§ conditions. *Facilitate finance. MRV of support and actions
0
c Funding
22 |50 8o Leverage Windows
58| 35 85 additional —
A D n 2 .
c i b ol o S Public and
3 =2 32 Private finance Existing Financial
0% 5@ = — ing Financia
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w < National Governments
S
O
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Potential enhanced/new finance mechanisms & vehicles

\

Existing Institutions/
Secondary Sources:

« KP Flexibility Mechanisms

Existing . RN o « Scale up Financial Mechanism, LCDF
5 : (=
Primary Sources: Ouh')lgB rust Fund; = @ ¢ and SCCF
Voluntary National Contributions; S 2 % O . Sectoral Crediting
CDM Share of Proceeds; S AP dce | International Investment Facilitation
Private Investment; ECAs, -89 : o
Philanthropy NGOs; S S5 ° Concessiondinancing instruments
Adaptation Fund Board & = S -« Export Credit Agency Reforms
Etc... = « NAPAS Adaptation
L
* TNAS
Mitigation
>
Q
=
>
(72}
Targets for R&D Finance
Global Network of Innovation Centres
New National technology demonstration targets
New Institutions/ Innovation Prizes Technology

Primary Sources:
Prescribed National Contributions Secondary Sources:
Auction Emission Currencies; RDD Fund
IET/JI Share of Proceeds UNFCCC Technology Fund
Others...

National technology deployment targets
Public Procurement Mechanism

International project development
mechanism

and Vehicles

Technology Agreements and Programmes
NAMA Support Mechanism/Fund
National Technology Transfer Plans

New Mechanisms
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Policy Package Options

Option A: Enhancement of existing and emerging financing arrangements.
» Scale-up by enhancing existing financing arrangements (GEF, CDM, JI, Kyoto
Protocol Adaptation Fund, and national, bilateral, regional and multilateral

initiatives)
* Mostly outside the Convention.
« Convention provides guidance.
* Financial contributions by developed countries would remain voluntary.

Option B: A comprehensive new international technology financing scheme.

« Under the Convention with a wide ranging mandate

» Either a centralized (new World Bank) or decentralized structure (Fund of Funds).

» Targeted financing instruments and funding windows coupled with the carbon
market and nationally appropriate mitigation actions.

* Funds in the order of USD 50-100 billion per annum raised through Convention

Option C: Combination of Option A and B.

* New international technology financing scheme under the Convention - more
facilitative role and fewer operational responsibilities

e Funds in the order of USD 5-50 billion per annum raised through Convention
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