


Working extensively on

adaptation

While this report focuses mainly on the new policies necessary
to limit the extent of climate change, adaptation to the
impacts of unavoidable climate change is a critical issue to
consider within the international climate change debate.

Adaptation is not a new issue for electricity utilities. It is
embedded in their sustainable development and risk
management strategies. Hydropower management is a good
example of a field in which utilities have begun work on
adaptation to climate change.

The electricity utilities sector has started addressing issues
related to adaption by developing a clear understanding of:

* How the science of climate change is advancing and what
the physical impacts on facilities and operations will be;

e How risks can be identified, quantified and managed in a
proactive manner, including through the development of
early warning systems;

* How changes in global climate will affect the sector’s
stakeholders, (i.e., employees and contract staff,
customers and users, lenders and investors, suppliers and
service providers);

* How utilities should work with governments and other
parts of civil society and business on infrastructure
development and disaster management;

* How new climate policies will affect the electricity utility
business, and what new policies will be needed to
facilitate adaptation of the economy and society;

*  What technologies and R&D need to be deployed and
developed to limit damage and to increase the sector’s
ability to adapt.

Electricity utilities are particularly vulnerable to the negative
impacts of climate change given that operations are generally
geographically widespread and particularly sensitive to
meteorological situations (i.e., temperature and rainfall).
Strong integrated infrastructure planning and policy
environments which promote coordinated disaster recovery
plans and mechanisms are necessary. Policies that promote
research and innovation into new technologies and predictive
capabilities are also key. Collaboration amongst all relevant
stakeholders will be critical in improving resilience and
response times. Governments need to take the lead in
addressing the many social and planning issues and utilities
need to work closely with governments (and in some cases
more than one government) to understand these issues and
plan effectives responses.
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Concluding remarks

Through this report, we have tried to outline the policies and
measures that, in our view, are required for the full
decarbonization potential of the electricity sector to be
realized. In the short term, these policies and measures should
aim to foster investments in clean technologies at the lowest
possible incremental cost. In the longer term, we expect them
to help support the development of a pipeline of
breakthrough technologies through which we can change our
lifestyles and collectively invent a new sustainable energy
future. As such, these policies and measures need to be
developed in coordination with, and integrated within other
public policies, such as those dealing with water resource
management, urban planning, and economic development.
Public education, awareness raising and the development of
new competencies will also be required.

This assumes strong and long-lasting cooperation between all
stakeholders, which is a challenge that is not to be
underestimated. Only under these conditions will the current
sense of urgency related to the climate change challenge be
translated into action at the appropriate scale.

This report is presented as an interim piece, proposed as part
of an ongoing dialogue, through which we will continue to
engage with stakeholders in refining our analysis and policy
recommendations.



Glossary

alternating current (AC): An electrical current whose magnitude
and direction vary cyclically, as opposed to direct current (DC),
whose direction remains constant.

carbon capture and storage (CCS): A long-term alternative to
emitting carbon dioxide to the atmosphere is capturing it at its
source of emission and storing it. Geological carbon storage
involves the injection of COz2 into subsurface geological formations.

carbon credit/offset: Represents a certificate for avoidance of
carbon emissions. It can be used to meet a carbon target.

certified emission reduction (CER): A type of carbon credit/offset
that is issued through the Clean Development Mechanism.

clean development mechanism (CDM): An international
mechanism put in place by the Kyoto Protocol to facilitate
greenhouse gas emissions reductions in developing countries.

combined cycle gas turbine (CCGT): The current state-of-the-art
technology for power generation utilizing natural gas, combining
steam and gas turbines.

combined heat and power (CHP): A process or technology that
uses waste heat from power generation, and significantly raises the
efficiency of energy exploitation.

direct current (DC): The constant flow of electrons from low to
high potential. In direct current, the electric charges flow in the
same direction, distinguishing it from alternating current (AC).

feed-in tariffs: Tariffs that private generators can charge for
electricity that they feed into the power grid. Feed-in tariffs are
higher than the power price if they are designed as subsidies, e.g.,
to encourage the installation of renewable energy capacity.

foreign direct investment (FDI): An investment made with the
objective of obtaining a lasting interest in an enterprise operating
outside of the economy of the investor.

generation Il light water reactors: The majority of nuclear reactors
that exist today. They include pressurized water reactors and boiling
water reactors.

generation Il light water reactors: Designed to improve safety
and improve economic performance. A small number have been
built or are under construction in East Asia, Europe, India and China.

generation IV fast breeder reactors: In the R&D stage. Six different
technologies are currently being explored.

greenhouse gases (GHG):Gases in the Earth’s atmosphere that
absorb and re-emit infrared radiation thus allowing the atmosphere
to retain heat. These gases occur through both natural and human-
influenced processes. The major GHG is water vapor. Other primary
GHGs include carbon dioxide (CO2), nitrous oxide (N20), methane
(CHa), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and
sulfur hexafluoride (SFe).

heat pump (HP): An electrical device that takes heat from one
location and transfers it to another. A typical refrigerator is a type of
heat pump since it removes heat from an interior space and then
rejects that heat outside. Heat pumps can work in either direction
(i-e., they can take heat out of an interior space for cooling, or put
heat into an interior space for heating purposes).

integrated gasification combined cycle (IGCC): This technology
involves the gasification of coal to increase the efficiency of coal-fired
power plants and provide a basis for pre-combustion carbon
capture and storage (CCS).

International Energy Agency (IEA): An intergovernmental body
committed to advancing security of energy supply, economic
growth and environmental sustainability through energy policy co-
operation.

Intergovernmental Panel on Climate Change (IPCC): Established
by the World Meteorological Organization (WMO) and the United
Nations Environment Programme (UNEP) to assess scientific,
technical and socio-economic information relevant for the
understanding of climate change, its potential impacts and options
for adaptation and mitigation.

kW, MW, GW: kilowatt, megawatt (1,000 kW), gigawatt (1,000
MW). A measure of electrical capacity (e.g., of a power plant).

kWh, MWh, GWh: kilowatt hours, megawatt hours (1,000 KWhs),
gigawatt hours (1,000 MWhs). A measure of electrical output or use

(energy).

merit dispatch order: The dispatch of generation means based on
incremental cost minimization

not in my backyard (NIMBY): Commonly cited term that refers to
the resistance of local communities to infrastructure developments.

nuclear fusion: In this reaction, two light atomic nuclei fuse
together to form a heavier nucleus and release energy. Nuclear
fusion technology for power generation is currently being
researched and developed in international experiments.

pulverized coal (PC): This technology, put into widespread use
worldwide in the 1960s, involves “pulverizing” coal into very small
fragments and then mixing these with air. This mixture is then
injected into a boiler where it behaves very much like a gas and
burns in a controlled manner.

solar photovoltaic power: Power generated through the
conversion of the sun’s electromagnetic waves by solar cells.

supercritical pulverized coal (SCPC): A type of advanced coal
generation that is considered to be mature and competitive

ultra supercritical pulverized coal (UCSPC): A type of advanced
coal generation that is globally considered to be in the deployment
phase, while plants are currently in operation in Japan, Denmark
and Germany.

United Nations Framework Convention on Climate Change
(Conference of the Parties) (UNFCCC (COP)): An international
treaty to begin to consider what can be done to reduce global
warming and to cope with whatever temperature increases are
inevitable. The Conference of the Parties refers to the meeting of
those countries that signed the UNFCCC.

white certificates: A market-based mechanism for the promotion of
energy efficiency. White certificates allow industry to meet energy
efficiency targets through direct investment in efficiency projects or
by buying certificates from other organizations that have
implemented a project.
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Notes and references

1 International Energy Agency (IEA). World Energy Outlook 2006.
2006. (According the “Baseline”— i.e., business as usual —
Scenario).

2 International Energy Agency (IEA). Energy Technology
Perspectives 2006: Scenarios and Strategies to 2050. 2006. All
scenarios built in this study as an alternative to the “Baseline
Scenario” assume an accelerated development and
deployment of low-carbon and carbon-free technological
solutions through dedicated public policies. The Tech Plus
scenario is currently the most optimistic in terms of both
technological innovation and diffusion. It leads to a 16%
global reduction below current levels in 2050. Within the
power generation sector, it projects a 50% reduction below
the 2050 Baseline scenario.
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In the second phase of the Electricity
Utilities Sector Project, an in depth
analysis of the factual context for seven

power generation technologies was
undertaken on:

Coal

Gas

Carbon capture and storage

Nuclear

Hydro

Non-hydro renewables

Hydrogen

The project also produced “issue briefs”
on the topics of access to electricity,
transmission and distribution and
energy efficiency. This analysis provides
additional supportive technical detail to
the content within this publication.

These are available for download at
www.wbcsd.org/web/electricity.htm.
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