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The focus of the Forum 2008 (1)

• 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

• 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 (2)

• Current technologies with some improvements 
might be enough to meet the objectives of a 
future CC regime during the first decades 
(2030?)
ØBut it is uncontroversial that there is a need to 

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

• So far there is no silver bullet at hand è a 
portfolio of different promising technologies will 
be needed

• The major issue is how to achieve the 
development & massive deployment of these 
low carbon technologies now & in the future
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The focus of the Forum 2008 (3)

• The complete strategy involves engineering, 
economic & international relations perspectives 

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

ØDesign of regulatory policies to promote the 
required technological change

ØDesign a global climate regime that properly 
addresses technology development & diffusion
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The focus of the Forum 2008 (4)

• 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

ØFrom a regulatory point of view

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

ØExamining the interaction between carbon 
policies & technology policies, within the context 
of a future global climate regime
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Technology challenges & 
opportunities in climate 

change mitigation

See: “IPCC Fourth Assessment Report”,  Working Group 
III, 2007



Information regarding the level of allowed GHG emissions for different 
groups of countries under different methods of allocating GHG emissions 

has also been assessed by the IPCC. The analysis covered a broad spectrum 
of national and regional parameters and assumptions, such as population, 

GDP, GDP growth and global emission pathways that lead to climate 
stabilization. A wide range of methods of allocating GHG emissions were 
also considered. Table 1 summarizes this analysis, which indicates that…

“in order to achieve a stabilization level of 450 ppmv CO2 eq, 
emissions from Annex I 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)
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In 2030 macro-economic costs for multi-gas mitigation, 
consistent with emissions trajectories towards stabilization 

between 445 and 710 ppm CO2-eq, are estimated at between 
a 3% decrease of global GDP and a small increase, 

compared to the baseline. However, regional costs may differ 
significantly from global averages
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Source: “ Fourth Assessment Report” , WG3 IPCC, May 2007



Average per capita carbon emissions should be reduced to about 
0,3 tC/cap by 2050 in order to stabilize at about 450 ppm
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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
è It is 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



Stern Review (2006, p.353)



Stern Review (2006, p.354)
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The international context
Perspectives on the 

future climate regime
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Bali Action Plan (1)

The four key elements to 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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Borrowed from Prof. Thomas Heller, Stanford University
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The role of technology

See: “The critical role of technology for international climate change
policy”, by C. Fischer (RFF) & C. Egenhofer (CEPS) & “International 
Technology Oriented Agreements to address climate change”, H. de 
Coninck et al., Resources for the Future, 2007.



BP Chair of Sustainable Development – 2008 Madrid Forum  23

The economics of R&D+I in low carbon 
technologies (1)

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

ØSpecific 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



BP Chair of Sustainable Development – 2008 Madrid Forum  24

The economics of R&D+I in low carbon 
technologies (2)

• 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
Ø Public commitments to R&D investment (technology push)
Ø 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
Ø They need credibility, transparency in the objectives & 

regulatory stability from governments & regulators, so that 
there will be an adequate context for investments
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Approaches to an 
international framework for 

technology

See: ”The critical role of technology for international climate change
policy”, ECP Seminar, 2007; “International Technology Oriented 
Agreements to address climate change”, H. de Coninck et al., Resources 
for the Future, 2007.
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Technology-Oriented Agreements (TOAs)

• Why? 
ØEmissions targets & associated carbon prices 

may not be a sufficient incentive to promote the 
required technological change

ØVery demanding long-term targets cannot be set 
credibly today

• TOAs can be complements or substitutes to 
emission-based agreements in promoting certain 
climate policy objectives
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Types of TOAs

• Knowledge sharing & coordination (meeting, 
planning, exchage of information & coordination of 
research agendas)

• Research, Development & Demonstration 
(RD&D) (joint research activities, funding commitments 
& agreed expansion of domestic programs)

• Technology transfer (particularly flowing from 
developed to developing countries)

• Technology deployment mandates, standards & 
incentives (including performance standards or 
deployment incentives for a specific technology or group 
of technologies)
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Examples of TOAs
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Coordination of TOAs & carbon policies

• In principle TOAs & emissions targets/prices combine 
well: if markets provide insufficient incentives è TOAs 
can help to promote technological progress

• Only technology mandates &/or incentives can be a 
substitute for carbon policies

• Different types of TOAs may complement one another
• TOAs can be designed according to country interests & 

applied worlwide or for any group of countries
• An open issue is how to package TOAs jointly with 

emissions-based policies in multilateral agreements
Ø TOAs can be incorporated into emission-oriented 

agreements in a policies & measures (PAMs) format as a 
bargaining chip in negotiations
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The design of policy 
instruments



BP Chair of Sustainable Development – 2008 Madrid Forum  31

Open questions when trying to 
support a low-carbon technology 

• On the volume of effort: global & for each 
technology

• 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

• Etc.
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Learning curves: wishful thinking or 
sound estimates?

• Some examples
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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 question: 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?



Installed PV capacity in Spain (MW)
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Importance of the regulatory scheme
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Example: Quantity-based versus price-
based instruments

• Under ideal conditions, economic theory shows that 
quantity-based instruments & price-based instruments 
have the same economic efficiency

• Under specific implementation conditions they seem to 
deliver very different outcomes

feed-in tariff vs. certification model
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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

è Tension between maintaining the diverse 
national support schemes & creating a wider EU 
market for renewables
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The program of 
the 2008 Forum
Promoting investment 
in low-carbon energy 

technologies
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Wednesday April 16Wednesday April 16

• Morning

ØPromoting investment in renewables

ØPromoting investment in energy efficiency & 

conservation

• Afternoon

ØPromoting investment in clean fossil fuel 

technologies

ØPromoting investment in nuclear energy
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Thursday April 17Thursday April 17

• Morning

ØInteraction between carbon policies & 

technology policies

ØPanel: The role of the technology path in the 

future climate regime

ØClosure
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Friday April 18Friday April 18

• Morning (12:30-14:15)

ØSummary of the Internal sessions of the Forum

ØInvited conference: Assessing the world’s efforts 

in climate change
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Some questions that we want to address

• 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 countries
and how to address the transfer of technology?




