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The focus of the Forum 2008...

 There Is widespread agreement that a transition
to a future economy with a drastic reduction in
GHG emissions is needed to stabilize GHG
concentration at levels such that the implications
of climate change could be kept under
“reasonable” limits
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Information regarding the level of allowed GHG emissionisdifferent groups of countries
under different methods of allocating GHG emissions hss laeen assessed by the IPCC.
The analysis covered a broad spectrum of national andmapgparameters and assumptions,
such as population, GDP, GDP growth and global emigsahways that lead to climate
stabilization. A wide range of methods of allocating GEaissions were also considered.
Table 1 summarizes this analysis, which indicates that...

“In order to achieve a stabilization level of 450 ppmv
COZ2 eq, emissions from Annex | Parties would need to
be between 25 per cent and 40 per cent below 1990
levels in 2020, and between 80 per cent to 95 per cent

below 1990 levels in 2050

Source: IPCC (2007)



Average per capita emissions in 2005
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Average per capita carbon emissions should be reducsubiat
0,3 tC/cap by 2050 in order to stabilize at about 450 ppm



The focus of the Forum 2008...

e This will require innovation & large-scale
adoption of low-GHG technologies, in particular

In the energy system (energy transformation,
distribution & consumption)
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The focus of the Forum 2008...

e Current technologies with some improvements
might be enough to meet the objectives of a
future CC regime during the first decades
(20307?)

@But it is uncontroversial that there is a need to

develop new & technically unproven technologies
(breakthroughs) in the longer term

e So far there is no silver bulletathand e a
portfolio of different promising technologies will
be needed

.....
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In 2030 macro-economic costs for multi-gas mitigadin,
consistent with emissions trajectories towards stalzation
between 445 and 710 ppm COZ2-eq, are estimated at veen

a 3% decrease of global GDP and a small increase,
compared to the baseline. However, regional costsaw differ
significantly from global averages

Table SPM.4: Estimated global macro-economic costs in 2030 for least-cost trajectories
towards different long-term stabilization levels,' "

Stabilization levels | Median Range of GDP reduction | Reduction of average
(ppm COy-eq) GDP reduction™(%) | **(%) annual GDP growth rates
{P?l‘ﬂﬂﬂ[ﬂgt‘. points)
590-710 .2 0.6-1.2 < (.06
535-590 0.6 2-2.5 <().1
I 445-535% Not available <3 < (.12

Source: Fourth Assessment Ref”, WG3 IPCC, May 20(




R&D In energy

» Since no single energy technology on its own will
provide the solution, research must be carried out
across a wide range of technology options

« However, world research in energy is fragmented

e Itis necessary a well-coordinated approach, and a
pooling of the resources available at regional and
national levels

*Public & private funding in real absolute terms for
R&D in energy has been declining for nearly two
decades and Is now about half of the 1980 level
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Figure 16.3 Public energy R&D investments as a share of GDP™
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Figure 16.5  Trends in private sector energy R&DY
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The focus of the Forum 2008...

 The major issue is how to achieve the
development & massive deployment of these
low carbon technologies now & Iin the future
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The focus of the Forum 2008...

 The complete strategy involves engineering,
economic & international relations perspectives

Jldentification of the technical processes , cost &
GHG reduction potential of existing & new low-
carbon energy technologies

@ Design of regulatory policies to promote the
‘ required technological change

@Design a global climate regime that properly
addresses technology development & diffusion
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The focus of the Forum 2008...

 The 2008 Forum will focus on the identification
of the most effective policies & institutions
to achieve the drastic technological changes &
GHG emissions reductions that are needed

@JFrom a regulatory point of view

@Looking specifically at energy efficiency &
savings, renewable energies, clean coal &
nuclear

@JExamining the interaction between carbon
policies & technology policies , within the
context of a future global climate regime

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, BP Chair of Sustainable Development — 2008 Madrid Forum 17
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Some questions that we have addressed

* Which appear to be the more efficient and effective policies for
the promotion of low-carbon energy technologies, if possible
based on actual experiences?

 How to take advantage of market instruments ?

* Which are the requirements of firms to invest in low-carbon
technologies , and how can these requirements be incorporated
In promotion policies?

 How should carbon policies and technology policies be
harmonized to take advantage of the synergies  and avoid
duplications and negative interactions?

* Which are the technology-specific issues  which should be
addressed?

 How much emphasis should be placed on public support of
research and development and which are the interactions with
other promotion measures?

« -Which are the differences in the recommended approaches for
all these issues between industrialized and developing
COMILLAS countries and how to address the transfer of technology?

DDDDDD
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The program of
the 2008 Forum

Promoting investment
In low-carbon energy
technologies

o
COMlLLAS
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Wednesday April 16

e Morning
@ Promoting investment in renewables

@ Promoting investment in energy efficiency &
conservation

e Afternoon

@ Promoting investment in cleaner fossil fuel
technologies

@ Promoting investment in nuclear energy

COMILLAS
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Thursday April 17

e Morning
@ Interaction between carbon policies &

technology policies

@ Panel. The role of the technology path in the
future climate regime

@ Closure

COMlLLAS

DDDDDD

o tnos emon s BP Chair of Sustainable Development — 2008 Madrid Forum 21




Friday April 18

e Morning (12:30-14:15, Comillas University)
@ Summary of the Internal sessions of the Forum

@ Invited conference: Assessing the world’s efforts
In climate change

COMILLAS
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Interaction between
carbon policies &
technology policies
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The economics of R&D+I in low carbon
technologies (1)

e Two kinds of market failures inhibit that new
technologies may have sufficient incentives

@ The actual costs of global warming (among others) are
not borne directly by GHG emitters

— Presently the use of taxes or cap-and-trade schemes of
the right strength is politically unacceptable

@ Specific market deficiencies in the development &
deployment of new low carbon technologies

— “knowledge spillovers” (innovating firms cannot keep
other firms from benefiting from their new knowledge)

— “adoption spillovers” (production costs reduce as more
manufacturers gain production experience)

— large uncertainty typically associated to innovation plus

= additional regulatory uncertainty in the climate regime
AILLAS

sul ING
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FILA Price

Price volatility, future uncertainty and distortions are major
obstacles to most investors

EU ETS Price Development

e The EU ETS is backbone of
oo, s i Implementation and compliance,
P s 1) and focal point of global attention

Phase Il Alowances (2008)

e The EU ETS as it stands is
effective at reducing operational
emissions, but not supporting low
carbon investment or innovation
(perverse “new entrant” rules, post
2012)

« A few ‘deep pocket strategic
multinationals’ can cope with
fundamental uncertainties and

Sy factor in future action

w- . ™ e The vast majority discount the
PR Implications of carbon control
Ve policies that do not yet exist
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The economics of R&D+I in low carbon
technologies (2)

o CO2 price signals need to be higher & more credible to
stimulate new breakthrough low carbon technologies

* The required massive technological change to a low
carbon economy depends on

@ Public commitments to R&D investment (technology push)

@ Policies that provide stable economic incentives for private
sector innovation & widespread technology development
(market pull)

* Private firms must play a key role in the process

@ They need credibility, transparency in the objectives &
regulatory stability from governments & regulators, so that
there will be an adequate context for investments

COMILLAS
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Technology push & market pull for clean technology develoment

11




The role of carbon markets is...

* Generating substantial revenues that can support low
carbon innovation expenditures both by companies (rents
from free allocation) and governments (auction revenues)

 Scaring investment away from carbon-intensive paths, that
will then look for other (lower carbon) options (and also
thereby avoid lock-in):

@ Amplifying the risks around carbon-intensive investment
@ Reducing risks around low carbon-intensive investment

« Creating the strategic conviction at Board level in major
multinationals that governments have the guts to regulate
carbon and will drive the world along a “lower carbon path”
— including helping low carbon technologies traverse the
Innovation chain

* Providing a policy prospect for market convergence / exit
strategy for technology support policies

~@ .~ * (Generating a classic price-base incentive

IFIC 4
@7 ICADE S
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The need for a long-term vision

The supporting regulation should promote cost
reduction (via R&D & critical mass of deployment) &
should be flexible to adapt to the learning curve while
allowing a reasonable & predictable rate of return

Once all costs are internalized & technology Is
mature, it should be competitive or it should be
abandonned

The guestion: While trying to achieve a high
volume of investment in some low-carbon
technologies, are we also encouraging a sustained
Improvement in cost reduction & the acquisition of a
competitive technological know-how, with a long-term
perspective?

BP Chair of Sustainable Development — 2008 Madrid Forum 29
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Open questions when trying to
support a low-carbon technology

On the volume of effort: total & for each technology

On the geographical scope: EU, industrialized,
developing, world

On the timing for massive deployment of any given
technology: when & for how long

On the format of the regulatory scheme to minimize
the cost of meeting some objective

On how to encourage cost reduction

On how to harmonize regulatory schemes in
different neighboring markets

On how to account for potential side-effects

BP Chair of Sustainable Development — 2008 Madrid Forum 30



Promoting investment in
renewables
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Learning curves: wishful thinking or
sound estimates?

e« Some examples
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Installed PV capacity in Spain (MW)

B POTENCIA INSTALADA DURANTE EL ANO 2007 590,8
Ocho regiones se reparten el 9o% del mercado espafiol. En Mw.

Castillay Le6n 56
m J!Lﬁ' — Navarra 50,4

-FH '?7" —— Catalufia 33,6

."_""r; 7l Castilla-La Mancha 86
5“ 1& 'L 22— Com. Valenciana 63,9
. 62 - ‘Bf Murcia 30,1
e Andalucia 41,6 165
= - Extremadura 42,7 .
2
.o *’EW 88 95 11,3 13,8 185 238 356 ﬁ

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
W Enelafio 23 10,7 1,8 25| 47| 53| 11,8]|23,3 [106,1 |425,8
Acumulado | 65 | 88| 95 |11,53| 13,8 | 185 23,8 35,6 | 589 | 165

Fuente: Asociacion de la Industria Fotovoltaica (Asif). EL PAIS



Importance of the regulatory scheme
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High wind electricity generation coincides more with
favorable regulation than with natural resources
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Example: Quantity-based versus price-
based Instruments

« Under ideal conditions, economic theory shows that
guantity-based instruments & price-based instruments

have the same economic efficiency
25000

BGermanyl ] UK

20000 -

Cost of wind generation
15000  ~7 Cent/kWh in Germany
~13 Cent/kWh in Great Britain

MW
10000 -

5000 -

0,

91 92 "93 94 95 96 97 98 99 00 ‘01 ‘02 ‘03 ‘04 05 06

« Under specific implementation conditions they seem to
deliver very different outcomes
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Issues of efficiency & harmonization

Harmonization helps avoiding gaming & other
economic distortions

Elimination of barriers to trade increases
economic efficiency

However, significant benefits of renewables
accrue at local / national level

And superficial economic theory does not fully
explain the actual response of investors to the
support schemes

Tension between maintaining the diverse
national support schemes & creating a wider EU
market for renewables

BP Chair of Sustainable Development — 2008 Madrid Forum 36



Conclusions

Need to develop a broad portfolio of technologies
at diverse maturity levels e individual promotion
schemes

Costs tend to decrease with R&D, experience &
volume e adaptive regulatory schemes

The ideal remuneration scheme

@ Minimizes risk to investors / allows only reasonable
profit margins / adapts to new conditions

Feed-in-tariffs have been superior so far, but other
Improved schemes are also possible

Tension between harmonization & EU-wide
market-based schemes vs. local promotion
Instruments plus trade of surpluses & deficits

BP Chair of Sustainable Development — 2008 Madrid Forum 37



Industrial models for rural
electrification in DCs

Example: Solar Hybrid Systems
e Donation model
@ market introduction, institutions,
@ most countries
e Cash sales model
@ Kenya,
 Programme model
@ Zimbabwe
e Fee-for-service model
@ South Africa

BP Chair of Sustainable Development — 2008 Madrid Forum 38



Promoting investment in
energy efficiency &
conservation
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Conclusiones

Tanto por su potencial como por sus costes, el ahorro
y la eficiencia energética debe ser el principal
elemento a promover, mas aun en paises en
desarrollo

Los certificados blancos utilizados en algunos paises,
combinados con otros instrumentos, han mostrado su
efectividad aungque su gestion es compleja

@ en crear una nueva dinamica en las empresas, creando

nuevos servicios y empleos relacionados con el ahorro y
la eficiencia

@y haciendo evidentes ahorros econdémicos que habian
pasado inadvertidos.

Extension a DCs: ¢ ESCO global? ¢ CDMs
programaticos?

BP Chair of Sustainable Development — 2008 Madrid Forum 40
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Promoting investment in
cleaner fossil fuel
technologies
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Conclusiones

La captura y secuestro de carbono no parece
tener ya serios retos tecnologicos, pero su coste
no es competitivo con los precios actuales del
CO2

Movilizar la financiacion necesaria sera dificil e
establecer programas conjuntos de
demostracion (SET-Plan de la UE)

Habria que extender también estos programas a
paises en desarrollo que utilizan mucho carbon,
como China o India, si se quiere tener un
Impacto de reduccion significativo

El transporte y almacenamiento del CO2
necesitaran un marco regulatorio especifico
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Promoting investment in
nuclear energy
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MIT Report Assumptions

A4

Nuclear’'s

Challenges

A A

MIT Report, The Future of Nuclear Power (2003)
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Economic risks of nuclear power

« High costs of capital (high discount rates and rates
of return)

e Overrun of construction phase (lost time is lost
money)

e Future electricity prices (as for any power
technology)

* Changes of safety or environmental regulation
during planning and construction

« Political risk and public acceptance problems
 Risk of a low carbon price

* Poor plant reliability in operational phase (low load
factor)

Source: World Nuclear Association, http://www.world-nuclear.org/info/inf41.html#Appl
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Conclusions

e 1000 nuevas centrales nucleares en 2050

permitirian mantener el actual 17% nuclear en
produccion de electricidad

 La energia nuclear podria desarrollarse en
mercados liberalizados de paises desarrollados

@para ello hace falta un consenso politico y social

previo que reduzca el riesgo regulatorio a limites
tolerables

@ Si esto sucede, lo que no es facil, tal vez no haga
falta un régimen especial para esta tecnologia

e Sin embargo, permaneceria el problema, bien
complejo, de como extender este modelo a
paises en desarrollo y/o con deébiles
Instituciones democraticas
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The role of the
technology path in the
future climate regime
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Bali Action Plan (1)

Presence of technology in the four key elements of the

agreement:

Mitigation — quantified and binding reductions for
developed countries, and mitigation actions for
developing countries;

Adaptation — measures to support effective responses
to climate change that will happen regardless of
mitigation measures;

Technology transfer — provision of mechanisms to
remove barriers, encourage scale-up and deployment,
and cooperate on research and development;

Financial resources - enhancement of access to
adequate, predictable and sustainable financial
resources and incentivisation of mitigation and
adaptation.

This agenda is to be driven by an Ad Hoc Working Group on

Long-term Cooperative Action under the Convention
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Bali Action Plan (2)

Specific measures include:

. Quantified emission reductions by developed countries.

. ‘Measurable, reportable and verifiable’ mitigation actions by developing
countries.

. Incentives to reduce emissions from deforestation and forest degradation, and
sustainable management of forests.

. Promotion of sectoral (energy, agriculture, industry, transport, forestry and
waste management) specific actions.

. Enhancement of cost-effectiveness in mitigation, using markets and other
approaches.

. Estimation of economic and social consequences of responses, and

encouragement of stakeholders (public and private sectors and civil society) to
support mitigation and adaptation in a coherent and integrated fashion.

. Cooperation and support to implement adaptation to climate change that is
already ‘in the pipeline’, including incentivising implementation of adaptation
actions, enabling climate resilient development, risk management and disaster
reduction, economic diversification.

. Enhanced action on technology development and transfer, including effective
measures to remove obstacles to scaling-up of development, transfer of
technology and availability of affordable and environmentally sound technologies
for developing countries.

. Provision of new and additional resources, innovative funds to meet the costs of
adaptation, mobilising of public and private funds for carbon-friendly investment
and support for capacity-building in developing countries.
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Role of the technology path

The technology path is
@ possibly definitional of the new regime
@the only way that reductions are achieved

@politically a necessary foundation of any
agreement

@ not going to be taken without public money

@ dependent at scale on incentivised private
money, global if cost-effective

@and it will probably take a long time
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Key messages
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A key message

* Be conscious of the volume of effort & the
required share among industrialized &
development countries
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Be conscious of the volume of effort & the required share
among industrialized & development countries
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More key messages

Emission reduction in developed countries is a
must, but useless If a similar massive reduction
(compatible with development) In developing
countries is not achieved also

In both cases the bulk of the reduction has to be
achieved with energy efficiency & conservation
e profound change in consumption patterns

DCs will only be able to achieve their reduction
objectives with massive support from
Industrialized countries, both financially & with
technology transfer
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Muchas gracias por
vuestra atencion







