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DEPARTMENT OF ENERGY
Washington, DC 20585

October 29, 1997 OFFICE OF THE SECRETARY

MEMORANDUM FOR TODD STERN
STEVE SILVEIU?I m
FROM: LIZ MONTOYA
DEPUTY CHIEF OF STAFF
DEPARTMENT OF ENERGY

SUBJECT: RECENT DOE CLIMATE CHANGE EVENTS

Selected Secretarial Activities — August - October

On August 8, Secretary Pefia addressed the Colorado Oil and Gas Producer Association and
discussed the industry’s challenges and opportunities in light of the compelling science regarding
the effects of greenhouse gas emissions.

On August 27, Secretary Pefia addressed the Northwest Alliance for Transportation Technologics
in Seattle, Washington regarding the Partnership for a New Generation of Vehicles (PNGV).

The Secretary stressed that PNGV is part of the Administration's efforts to leverage technological
resources toward reducing greenhouse gas emissions.

On September 10, Secretary Pefia addressed the Hispanic Business Magazine CEO Roundtable
and talked about the important role that businesses play in global climate change policy
decisions.

On September 11, Secretary Pefia spoke on climate change issues to a group of Lawrence
Livermore Laboratory employees in Livermore, California. He highlighted the role that new
technologies can play in reducing greenhouse gas emissions.

On September 15, Secretary Pefia visited Carnegie-Mellon University in Pittsburgh,
Pennsylvania, with Secretary Daley. Secretary Pefia and Secretary Daley co-hosted a Regional
Roundtable Lunch with CEOs from major corporations in the Pittsburgh region and local elected
officials. This was followed by a public forum where Secretary Pefia and Secretary Daley made
remarks on climate change and then took questions from the audience. The trip generated
favorable local and regional media coverage.

On September 15, Secretary Pefia attended a dinner for senior business executives hosted by
Secretary Daley. This provided an opportunity to listen to these executives and to address their
concerns that the Administration will propose very stringent emissions reduction plans.
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Selected Secretarial Events (Continued)

On September 16, Secretary Pcfia spoke to the Alliance to Save Energy in Washington, DC about
the contributions that the energy efficiency industry can make to the Administration's efforts to
reduce greenhouse gas emissions.

On September 17, Secretary Pefia discussed climate change in a speech to the Hispanic Caucus in
Washington, DC, focusing on the challenge the climate change poses to future generations.

On Qctober 1, Secretary Pefia addressed the American Chamber of Commerce in Vienna, Austria
regarding the need for partnership in solving the problems posed by climate change.

On October 6, Secretary Pefia led a panel discussion on technology at the White House Global
Climate Change Conference.

On October 7, Secretary Pefia delivered an all-hands speech to DOE employees on the 20th
Anniversary of DOE’s creation; global climate change figured prominently in the remarks.

Departmental Events:

On September 25, DOE released the “Five Lab” study, showing how faster development,
diffusion, and adoption of new technologies can significantly reduce greenhouse gas emissions
without hurting the economy.

Selected Subcabinet Activities

Date: September 4-5, 1997

DOE Office: Policy and International Affairs

Location: Prague, Czech Republic

Event/Action: The Policy Office participated in an international workshop on greenhouse

gas emissions trading. The workshop was designed to build support for
the U.S. position on international emissions trading systems by explaining
the benefits to potential trading countries.

Date: September 7-8, 1997

DOE Office: Policy and International Affairs

Location: Paris, France

Event/Action: Policy Office staff participated in a Joint Implementation Additionality

Workshop, attended by several countries. The workshop was intended to
build support for the U.S. negotiating position on joint implementation by
showing developing countries how they could benefit from access to low-
emissions technology.
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Selected Subcabinet Activities (continued)

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:
DOE Office:
Location:

Event/Activity:

September 7-8, 1997

Policy and International Affairs

Palo Alto, CA

Stanford University hosted an Energy Modeling Forum meeting, focused
on climate change modeling issues. Policy Office staff participated in the
two-day forum, which was designed to advance modeling techniques used
in evaluating the cconomic effects of climate change policies.

September 8-11, 1997

Fossil Energy

D.C.

Fossil Energy participated in the Executive Committee Meeting of the IEA
Greenhouse Gas Program. One purpose of this group is to advance the
goals of the Climate Technology Initiative under the auspices of the
Framework Convention on Climate Change.

. September 9-10, 1997

Policy and Intemational Affairs

Tokyo, Japan

Policy Office staff formed part of the U.S. delegation to a meeting of the
Group of 12 (made up of developed countries). The focus of the meeting
was to see if there was agreement on key items of the climate change
protocol. This meeting allowed the various countries to explore common
interests and to educate each other about (and lobby each other on) the
subtleties of their individual proposals.

September 14-20, 1997

Energy Resecarch

Seattle, Washington

Office of Biological and Environmental Research hosted the joint science
team meetings with the Chinese Academy of Sciences (CAS) and the
China Meteorological Administration (CMA). This was the ninth science
team meeting with the CAS and the third with the CMA. The objective of
the meetings was to outline ongoing, joint rescarch activities for the next
12-15 months. Bilateral actions include: developing and validating
climate models; investigating climate observations for evidence of climate
change; and developing new data sets on methane emissions (an important

greenhouse gas).
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Selected Subcabinet Activities (continued)

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:
DOE Office:
Location:

Event/Activity:

Date:

DOE Office:
Location:
Event/Action:

September 15, 1997

Fossil Energy

Pittsburgh

Issued a call for proposals to the nation's scientific community, asking for’
novel concepts on ways to sequester, store or recycle greenhouse gases.
Secretary Pefia highlighted the new research effort in his speech to
business and academic leaders in Pittsburgh. DOE is prepared to provide
up to $50,000 for each new concept selected for study, and funding levels
would increase if the concepts warrant further development.

September 17, 1997

Field Management

Chicago, Illinois

The Chicago Operations Office selected nine firms to receive financial
assistancc awards for development and implementation of international
projects that reduce, avoid, or sequester greenhouse gas emissions for
submission under the U.S. Initiative on Joint Implementation (USIJT). The
total awarded is $250,000.

September 15-October 4, 1997

Energy Research

Lamont, Oklahoma

The DOE Southern Great Plains Atmospheric Radiation Measurement
Program site near Lamont, Oklahoma, is hosting six highly coordinated
intensive scientific observation periods to collect data essential for
improving climate models. These sessions are focused on studying some
of the largest uncertainties in climate change prediction: the effects of
clouds, acrosols, and water vapor.

September 22-28, 1997

Policy and International Affairs

The Maldives

Policy Office staff attended the Plenary Meeting of the International Panel
on Climate Change (IPCC). This meeting helped establish the analytical
framework of the IPCC’s next review (its third assessment of climate
change). Policy Office staff were able to influence the structure of the
upcoming review and will a role in determining the contents of the final

report.
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DEPARTMENT OF ENERGY
Washington, DC 20585

October 29, 1997 OFFICE OF THE SECRETARY

MEMORANDUM FOR TODD STERN
STEVE SILVER?I M
FROM: LIZ MONTOYA
DEPUTY CHIEF OF STAFF
DEPARTMENT OF ENERGY

SUBJECT: RECENT DOE CLIMATE CHANGE EVENTS
Selected Secretarial Activities -- August - October

On August 8, Secretary Pefia addressed the Colorado Oil and Gas Producer Association and
discussed the industry’s challenges and opportunities in light of the compelling science regarding
the effects of greenhouse gas emissions.

On August 27, Secretary Pefia addressed the Northwest Alliance for Transportation Technologies
in Seattle, Washington regarding the Partnership for a New Generation of Vehicles (PNGV).

The Secretary stressed that PNGV is part of the Administration's efforts to leverage technological
resources toward reducing greenhouse gas emissions.

On September 10, Secretary Pefia addressed the Hispanic Business Magazine CEO Roundtable
and talked about the important role that businesses play in global climate change policy
decisions.

On September 11, Secretary Pefia spoke on climate change issues to a group of Lawrence
Livermore Laboratory employees in Livermore, California. He highlighted the role that new
technologies can play in reducing greenhouse gas emissions.

On September 15, Secretary Pefia visited Carnegie-Mellon University in Pittsburgh,
Pennsylvania, with Secretary Daley. Secretary Pefia and Secretary Daley co-hosted a Regional
Roundtable Lunch with CEOs from major corporations in the Pittsburgh region and local elected
officials. This was followed by a public forum where Secretary Pefia and Secretary Daley made
remarks on climate change and then took questions from the audience. The trip generated
favorable local and regional media coverage.

On September 15, Secretary Pefia attended a dinner for senior business executives hosted by
Secretary Daley. This provided an opportunity to listen to these executives and to address their
concerns that the Administration will propose very stringent emissions reduction plans.
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Selected Secretarial Events (Continued)

On September 16, Secretary Pefia spoke to the Alliance to Save Energy in Washington, DC about
the contributions that the energy efficiency industry can make to the Administration's efforts to
reduce greenhouse gas emissions.

On September 17, Secretary Pefia discussed climate change in a speech to the Hispanic Caucus in
Washington, DC, focusing on the challenge the climate change poses to future generations.

On October 1, Secretary Pefia addressed the American Chamber of Commerce in Vienna, Austria
regarding the need for partnership in solving the problems posed by climate change.

On Qctober 6, Secretary Pefia led a panel discussion on technology at the White House Global
Climate Change Conference.

On QOctober 7, Secretary Pefia delivered an all-hands speech to DOE employees on the 20th
Anniversary of DOE’s creation; global climate change figured prominently in the remarks.

Departmental Events:
On September 25, DOE released the “Five Lab” study, showing how faster development,
diffusion, and adoption of new technologies can significantly reduce greenhouse gas emissions

without hurting the economy.

Selected Subcabinet Activities

Date: September 4-5, 1997

DOE Office: Policy and International Affairs

Location: Prague, Czech Republic

Event/Action: The Policy Office participated in an international workshop on greenhouse

gas emissions trading. The workshop was designed to build support for
the U.S. position on international emissions trading systems by explaining
the benefits to potential trading countries.

Date: September 7-8, 1997 -

DOE Office: Policy and International Affairs

Location: Paris, France

Event/Action: Policy Office staff participated in a Joint Implementation Additionality

Workshop, attended by several countries. The workshop was intended to
build support for the U.S. negotiating position on joint implementation by
showing developing countries how they could benefit from access to low-
emissions technology.



STABILIZING CARBON EMISSIONS
IN 2010 AT LOW COST

The U.S. can meet a goal of stabilizing carbon emissions at 1990 levels by
2010 at low cost (about $25 per ton of carbon) by investing in technological
innovation; by applying intelligent policies here at home to encourage
markets to adopt new technologies; and by taking advantage of opportunities
to purchase or obtain low cost carbon credits internationally through trading
and joint implementation.

Using this approach, we would cut U.S. domestic emissions by 260 MMT
relative to forecast levels for 2010, and obtain another 130 MMTs from
international transactions.

All sectors of the U.S. economy would be able to make use of technological
advances to reduce carbon emissions. What follows is just a sketch of the
technological possibilities available.



ELECTRIC UTILITY SECTOR SAVINGS

We can cut carbon emissions from the utility sector by between 75 to 91
MMTs in 2010, at $25 per ton by using the energy we now waste, by using
cleaner fuels, by using more efficient generating technologies, and by
increasing the efficiency of our existing systems. Some of the technologies and
strategies to accomplish this are:

Using “Wasted” Energy: The efficiency of the US utility sector stands at about
34%, meaning that about 3 units of fossil fuel energy we had to produce 1
unit of electrical energy. The U.S. throws away about 21 quadrillion BTUs of
energy each year -- that’s an amount equal to the energy used by Japan’s
entire economy. We can use this heat energy in combined heat and power
(CHP) systems. Overall, by developing a comprehensive CHP initiative, the
US could cut carbon emissions by 20- 30 MMT in 2010.

Increasing the Use of Efficient, Natural Gas Power Plants: Converting existing

coal based power plants to efficient combined cycle natural gas systems can
double the efficiency with which we generate electricity, and reduce carbon
emissions by nearly 70% per unit of electricity. Nationally, this would enable
us to cut carbon emissions in 2010 by 9-15 MMT produced.

Using More Renewable Energy: Federal investments in renewable energy
technologies are paying off in steadily declining prices for wind, solar and

biomass combustion. The “Five Lab Study” scenario where carbon is priced
at $25 per ton, indicates that these clean energy alternatives could cut carbon
by 9 MMT.

Increasing Plant Efficiencies: Southern Utility set out to increase their plant
efficiency and saved $108 million and reduced their emissions 35 million tons

of carbon over a ten year period. Nationally, such approaches could cut
emissions by 8 MMT in 2010 in a competitive marketplace.



+  INDUSTRY SECTOR SAVINGS

The industrial sector is projected to produce 548 MMTs of carbon emissions
in 2010 under a business as usual scenario. We can cut emissions between 64
to 74 MMTs by 2010, by increasing energy efficiency in the industrial sector
and using low carbon technologies. The right mix of tax incentives, utility

deregulation, and environmental regulatory reinvention would enable us
achieve such reductions.

Increasing Energy Efficiency: Expanding successful programs in energy
audits, motor efficiency, and manufacturing extension centers could result in
a 5-10 MMT annual cut in carbon emissions by 2010.

- Energy audits encourage systematic approaches to energy efficiency that
typically have high yields. For example, Southwire Corporation, a large
manufacturers of wire, rod, and cable, cut their use of natural gas by 60%
and cut electricity use by 40% per pound of product produced.

- Motors consume 70% of industrial electricity used, and there is room for
improving their efficiency. The Greenvillc Tube Company, for example
increased productivity by 15%, increased energy efficiency by 30%,
reduced scrap by 15%, and achieved a $77,000 per'year savings by
improving the efﬁclency of their motors.

MMMMM&IM&Q& New technologies available in
the industrial sector will allow us to capture the waste heat the U.S. now

throws away. The right kinds of environmental regulations and other
supporting policies could allow us to cut annual carbon emissions 20 to 30
MMTs by 2010 by using industrial cogeneration of natural gas or biomass

- Advanced turbines developed by DOE in conjunction with industry will be
available in three years (orders are already being taken). They have an
overall efficiency of 80% to 90%, produce steam together with

low-cost electricity and significantly reduce NOx emissions. These
turbines can run on natural gas or biomass.

- Some industries have their own low-cost biomass feedstocks (for example,
black liquor gasification in the pulp and paper industry), which makes
possible cogeneration with nearly zero net carbon emissions.



Expanding Industries of The Future: An aggressive expansion of the
Industries of the Future program sponsored by DOE could enable the U.S. to
cut.carbon emissions in 2010 by 44 MMTs by itself. The seven most energy-
intensive industries—steel, aluminum, petroleum refining, chemicals, pulp
and paper products, glass, and metal casting—account for about 80% of the
carbon emissions in U.S. manufacturing and more than 90% of the hazardous
waste. The Department of Energy has formed partnerships with each of these
industries in which the industry takes the lead in developing visions of
energy-efficient, low-polluting, highly competitive "Industries of the Future"
as well as technology roadmaps to identify an R&D and deployment pathway
to achieving the vision. These industry visions typically foresee annual
energy efficiency improvements of 1.0% to 1.5% for two decades.



BUILDINGS SECTOR SAVINGS

The buildings sector is projected to produce 571 MMTS of carbon emissions
in 2010 assuming business as usual. The 5-lab study projects emissions
reductions of 47 to 52 MMTs in 2010. Of that, 42 MMTs are from energy
efficiency and 5 to 10 MMTSs comes from expanded use of combined heat and
power. Almost all of these savings come from deploying existing technology.

Energy Efficiency: There is substantial opportunity to improve the energy
efficiency of our buildings and the appliances in them. Many of these
technologies improve the quality of service delivered (i.e., higher quality
lighting) and have been documented in 2 number of cases to improve
productivity.

Standards: About half of the 42 MMTSs of carbon .emissions reductions in
2010 can be achieved through existing authority of DOE to establish
efficiency standards for appliances, such as refrigerators and air
conditioners. DOE uses a consensus-based approach in which
manufacturers, environmentalists, consumer advocates, and the states
work together to develop applicable standards.

Voluntary Programs: The other half of the 42 MMTs of carbon emissions
reductions in 2010 will be achieved primarily by the expansion of
voluntary programs, such as the joint EPA-DOE Energy Star program.
The Energy Star labeling program has already transformed a number of
markets, for instance cutting the energy used by computers, monitors, and
printers by 50% at virtually no incremental cost and is being to dozens of
other products.

Plugging Leaking Electricity: Electronic equipment consumes electricity in
stand-by mode (even when not being used) generating 12 MMTs of carbon

emissions each year. Preliminary analysis suggests that up to 90% of that

could be saved through adopting best engineering practices without reducing
service.

Research And Development: Designing new buildings with advanced
technology can reduce energy consumption by 25% to 50% without
increasing the building’s initial cost. The extra cost of some of the energy-
efficient equipment is paid for by the smaller required heating and cooling



system. A partnership for 21st Century Housing can achieve 2 to 3 MMT of
carbon emissions reductions in 2010 (and far more in later years as more new
buildings are constructed).

Combined Heat And Power: As in the case of industry, we can reduce the
carbon intensity of the buildings sector by accelerating the use of combined
heat and power. Two CHP technologies —- small turbines and proton-
exchange membrane (PEM) fuel cells -- have the potential to cut carbon
dramatically in this sector. With accelerated R&D, these technologies have
the potential to cut 2-3 MMT of carbon emissions by 2010 (with substantially
larger savings in subsequent years).



TRANSPORTATION SECTOR SAVINGS

The transportation sector is projected to produce 616 MMTs of carbon
emissions in 2010 assuming business as usual. The 5-lab study projects
emissions reductions of 88 MMTs. Of that, 74 MMTs results from energy
efficiency (greater fuel efficiency) and 14 MMTs results from increased use of
low-carbon fuels (primarily ethanol).

High Efficiency Cars And Light Trucks: The President's Partnership for a

New Generation of Vehicles is aiming at cars that are three times more
efficient than current vehicles with no compromises in size, safety, comfort or
cost. The goal is a production prototype 80 mpg vehicle in 2004 and
commercial availability soon after. A variety of efficient technologies such as
hybrid vehicle design, advanced engines, regenerative braking, and
lightweight materials are under development. These technologies are also
applicable to light trucks and sport utility vehicles, s¢ that a PNGYV for these
heavier passenger vehicles is quite possible with an expanded research effort.
If the efficiency of new autos is 40 mpg and the efficiency of new light trucks
and sport utility vehicles is 29 mpg in 2010, carbon emissions would be
reduced by about 46 MMTs in 2010.

High Efficiency Heavy Trucks: Ongoing Federal R&D on advanced diesel

engines and lightweight materials could substantially reduce carbon
emissions from heavy trucks. These technologies are projected to be available
by about 2003 and be quickly adopted by trucking manufacturers since
energy is a major cost component of freight transportation (a truck typically
gets 7 to 8 miles per gallon while traveling over 50,000 miles a year). The
5-lab study estimates carbon emission reductions of about 12 MMTs in 2010.

Advanced Efficient Aircraft and Rail: Ongoing Federal research on advanced
aircraft engines lightweight materials, and improved aerodynamics have the

potential to improve aircraft engine energy efficiency by 40%, and reduce
carbon emisions by 12 MMTs in 2010, with an additional 4 MMT of carbon
emissions reductions achieved by increasing the efficiency of trains.

Low-carbon Fuel: Government-industry R&D partnerships have brought the
cost of ethanol from cellulosic waste (such as waste paper or crop waste) and
dedicated crops such as switchgrass or hybrid poplar trees— from $3.60 per
gallon in 1980 to $1.20 per gallon today. Such fuels are carbon neutral



because the crops capture carbon dioxide when they grow and release it
during combustion. Continued R&D in bio-engineered organisms and fast-
growing crops is expected to produce ethanol for under 70 cents a gallon by
2005, competitive with oil-based fuels at current prices. By using ethanol to
replace 5% of gasoline in 2010 (e.g., through blending) 14 MMTs in carbon
reductions can be achieved.



Summary of Potential Carbon Emissions Reductions in 2010
(Needed for stabilization: 390 MMT)

Emissions Reductions

(MMT)

5-Lab Study at $25/ton 234

Additional Reductions from 40-71

Electricity Restructuring and

Other Policies .

Internatiohal Trading and JI 130

Total 404 - 435
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DEPARTMENT OF ENERGY
Washington, DC 20585

October 29. 1997 OFFICE OF THE SECRETARY

MEMORANDUM FOR TODD STERN
STEVE SILVER?J m
FROM: LIZ MONTOYA
DEPUTY CHIEF OF STAFF
DEPARTMENT OF ENERGY

SUBJECT: RECENT DOE CLIMATE CHANGE EVENTS
Selected Secretarial Activities — August - October

On August 8, Secretary Pefia addressed the Colorado Oil and Gas Producer Association and
discussed the industry’s challenges and opportunities in light of the compelling science regarding
the effects of greenhouse gas emissions.

On August 27, Secretary Pefia addressed the Northwest Alliance for Transportation Technologies
in Seattle, Washington regarding the Partnership for a New Generation of Vehicles (PNGV).

The Secretary stressed that PNGYV is part of the Administration's efforts to leverage technological
resources toward reducing greenhouse gas emissions.

On September 10, Secretary Pefia addressed the Hispanic Business Magazine CEO Roundtable
and talked about the important role that businesses play in global climate change policy
decisions.

On September 11, Secretary Pefia spoke on climate change issues to a group of Lawrence
Livermore Laboratory employees in Livermore, California. He highlighted the role that new
technologies can play in reducing greenhouse gas emissions.

On September 15, Secretary Pefia visited Carnegie-Mellon University in Pittsburgh,
Pennsylvania, with Secretary Daley. Secretary Pefia and Secretary Daley co-hosted a Regional
Roundtable Lunch with CEOs from major corporations in the Pittsburgh region and local elected
officials. This was followed by a public forum where Secretary Pefia and Secretary Daley made
remarks on climate change and then took questions from the audience. The trip generated
favorable local and regional media coverage.

On September 15, Secretary Pefia attended a dinner for senior business executives hosted by
Secretary Daley. This provided an opportunity to listen to these executives and to address their
concerns that the Administration will propose very stringent emissions reduction plans.
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Selected Secretarial Events (Continued)

On September 16, Secretary Pefia spoke to the Alliance to Save Energy in Washington, DC about
the contributions that the energy efficiency industry can make to the Administration's efforts to
reduce greenhouse gas emissions.

On September 17, Secretary Pefia discussed climate change in a speech to the Hispanic Caucus in
Washington, DC, focusing on the challenge the climate change poses to future generations.

On Qctober 1, Secretary Pefia addressed the American Chamber of Commerce in Vienna, Austria
regarding the need for partnership in solving the problems posed by climate change.

On QOctober 6, Secretary Pefia led a panel discussion on technology at the White House Global
Climate Change Conference.

On Qctober 7, Secretary Pefia delivered an all-hands speech to DOE employees on the 20th
Anniversary of DOE’s creation; global climate change figured prominently in the remarks.

Departmental Events:

On September 25, DOE released the “Five Lab” study, showing how faster developrhent,
diffusion, and adoption of new technologies can significantly reduce greenhouse gas emissions
without hurting the economy.

Selected Subcabinet Activities

Date: September 4-5, 1997

DOE Office: Policy and International Affairs

Location: Prague, Czech Republic

Event/Action: The Policy Office participated in an international workshop on greenhouse

gas emissions trading. The workshop was designed to build support for
the U.S. position on international emissions trading systems by explaining
the benefits to potential trading countries.

Date: September 7-8, 1997

DOE Office: Policy and International Affairs

Location: Paris, France

Event/Action: Policy Office staff participated in a Joint Implementation Additionality

Workshop, attended by several countries. The workshop was intended to

build support for the U.S. negotiating position on joint implementation by
showing developing countries how they could benefit from access to low-
emissions technology.
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Selected Subcabinet Activities (continued)

Date:
DOE Office:
Location:

Event/Action:

Date:

DOE Office:
Location:

Event/Action:

Date:

DOE Office:
Location:

Event/Action:

Date:
DOE Office:
Location:

Event/Activity:

September 7-8, 1997

Policy and International Affairs

Palo Alto, CA

Stanford University hosted an Energy Modeling Forum meeting, focused
on climate change modeling issues. Policy Office staff participated in the
two-day forum, which was designed to advance modeling techniques used
in evaluating the economic effects of climate change policies.

September 8-11, 1997

Fossil Energy

D.C.

Fossil Energy participated in the Executive Committee Meeting of the [EA
Greenhouse Gas Program. One purpose of this group is to advance the
goals of the Climate Technology Initiative under the auspices of the
Framework Convention on Climate Change.

September 9-10, 1997

Policy and International Affairs

Tokyo, Japan

Policy Office staff formed part of the U.S. delegation to a meeting of the
Group of 12 (made up of developed countries). The focus of the meeting
was to see if there was agreement on key items of the climate change
protocol. This meeting allowed the various countries to explore common
interests and to educate each other about (and lobby each other on) the
subtleties of their individual proposals.

September 14-20, 1997

Energy Research

Seattle, Washington

Office of Biological and Environmental Research hosted the joint science
team meetings with the Chinese Academy of Sciences (CAS) and the
China Meteorological Administration (CMA). This was the ninth science
team meeting with the CAS and the third with the CMA. The objective of
the meetings was to outline ongoing, joint research activities for the next
12-15 months. Bilateral actions include: developing and validating
climate models; investigating climate observations for evidence of climate
change; and developing new data sets on methane emissions (an important
greenhouse gas).
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Selected Subcabinet Activities (continued)

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:
DOE Office:
Location:

Event/Activity:

Date:

DOE Office:
Location:
Event/Action:

September 15, 1997

Fossil Energy

Pittsburgh

Issued a call for proposals to the nation's scientific community, asking for’
novel concepts on ways to sequester, store or recycle greenhouse gases.
Secretary Pefla highlighted the new research effort in his speech to
business and academic leaders in Pittsburgh. DOE is prepared to provide
up to $50,000 for each new concept selected for study, and funding levels
would increase if the concepts warrant further development.

September 17, 1997

Field Management

Chicago, Illinois

The Chicago Operations Office selected nine firms to receive financial
assistance awards for development and implementation of international
projects that reduce, avoid, or sequester greenhouse gas emissions for
submission under the U.S. Initiative on Joint Implementation (USLIT). The
total awarded is $250,000.

September 15-October 4, 1997

Energy Research

Lamont, Oklahoma

The DOE Southern Great Plains Atmospheric Radiation Measurement
Program site near Lamont, Oklahoma, is hosting six highly coordinated
intensive scientific observation periods to collect data essential for
improving climate models. These sessions are focused on studying some
of the largest uncertainties in climate change prediction: the effects of
clouds, aerosols, and water vapor.

September 22-28, 1997

Policy and International Affairs

The Maldives

Policy Office staff attended the Plenary Meeting of the International Panel
on Climate Change (IPCC). This meeting helped establish the analytical
framework of the IPCC’s next review (its third assessment of climate
change). Policy Office staff were able to influence the structure of the
upcoming review and will a role in determining the contents of the final
report.
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DEPARTMENT OF ENERGY
Washington, DC 20585

October 29, 1997 OFFICE OF THE SECRETARY

MEMORANDUM FOR TODD STERN

STEVE SILVE
FROM: LIZ MONTOYA
DEPUTY CHIEF OF STAFF
DEPARTMENT OF ENERGY
SUBJECT: RECENT DOE CLIMATE CHANGE EVENTS

Selected Secretarial Activities — August - October

On August 8, Secretary Pefia addressed the Colorado Oil and Gas Producer Association and
discussed the industry’s challenges and opportunities in light of the compelling science regarding
the effects of greenhouse gas emissions.

On August 27, Secretary Pefia addressed the Northwest Alliance for Transportation Technologics
in Seattle, Washington regarding the Partnership for a New Generation of Vehicles (PNGV).

The Secretary stressed that PNGV is part of the Administration's efforts to leverage technological
resourccs toward reducing greenhouse gas emissions.

On September 10, Secretary Pefia addressed the Hispanic Business Magazine CEO Roundtable
and talked about the important role that businesses play in global climate change policy
decisions.

On September 11, Secretary Pefia spoke on climate change issues to a group of Lawrence
Livermore Laboratory employees in Livermore, California. He highlighted the role that new
technologies can play in reducing greenhouse gas emissions.

On September 15, Secretary Pefia visited Carnegie-Mellon University in Pittsburgh,
Pennsylvania, with Secretary Daley. Secretary Pefia and Secretary Daley co-hosted a Regional
Roundtable Lunch with CEOs from major corporations in the Pittsburgh region and local elected
officials. This was followed by a public forum where Secretary Pefia and Secretary Daley made
remarks on climate change and then took questions from the audience. The trip generated
favorable local and regional media coverage.

On September 15, Secretary Pefia attended a dinner for senior business executives hosted by
Secretary Daley. This provided an opportunity to listen to these executives and to address their
concerns that the Administration will propose very stringent emissions reduction plans.
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Selected Secretarial Events (Continued)

On September 16, Secretary Pefia spoke to the Alliance to Save Energy in Washington, DC about
the contributions that the energy efficiency industry can make to the Administration's efforts to
reduce greenhouse gas emissions.

On September 17, Secretary Pefia discussed climate change in a speech to the Hispanic Caucus in
Washington, DC, focusing on the challenge the climate change poses to future generations.

On Qctober 1, Secretary Pefia addressed the American Chamber of Commerce in Vicnna, Austria
regarding the need for partnership in solving the problems posed by climate change.

On QOctober 6, Secretary Pefia led a panel discussion on technology at the White House Global
Climate Change Conference.

On Qctober 7, Secretary Pefia delivered an all-hands speech to DOE employees on the 20th
Anniversary of DOE’s creation; global climate change figured prominently in the remarks.

Departmental Events:
On September 25, DOE released the “Five Lab” study, showing how faster development,
diffusion, and adoption of new technologies can significantly reduce greenhouse gas emissions

without hurting the economy.

Selected Subcabinet Activities

Date: September 4-5, 1997

DOE Office: Policy and International Affairs

Location: Prague, Czech Republic

Event/Action: The Policy Office participated in an international workshop on greenhouse

gas emissions trading. The workshop was designed to build support for
the U.S. position on international emissions trading systems by explaining
the benefits to potential trading countries.

Date: September 7-8, 1997

DOE Office: Policy and International Affairs

Location: Paris, France

Event/Action: Policy Office staff participated in a Joint Implementation Additionality

Workshop, attended by several countries. The workshop was intended to
build support for the U.S. negotiating position on joint implementation by
showing developing countries how they could benefit from access to low-
emissions technology.
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Selected Subcabinet Activities (continued)

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:
DOE Office:
Location:

Event/Activity:

September 7-8, 1997

Policy and International Affairs

Palo Alto, CA

Stanford University hosted an Energy Modeling Forum meeting, focused
on climate change modeling issues. Policy Office staff participated in the
two-day forum, which was designed to advance modeling techniques used
in evaluating the economic effects of climate change policies.

September 8-11, 1997

Fossil Energy

DL,

Fossil Energy participated in the Executive Committee Meeting of the IEA
Greenhouse Gas Program. One purpose of this group is to advance the
goals of the Climate Technology Initiative under the auspices of the
Framework Convention on Climate Change.

. September 9-10, 1997

Policy and International Affairs

Tokyo, Japan

Policy Office staff formed part of the U.S. delegation lo a meeting of the
Group of 12 (made up of developed countries). The focus of the mecting
was to see if there was agreement on key items of the climate change
protocol. This meeting allowed the various countries to explore common
interests and to educate each other about (and lobby each other on) the
subtleties of their individual proposals.

September 14-20, 1997

Energy Research

Seattle, Washington

Office of Biological and Environmental Research hosted the joint science
team meetings with the Chinese Academy of Sciences (CAS) and the
China Meteorological Administration (CMA). This was the ninth science
team meeting with the CAS and the third with the CMA. The objective of
the meetings was to outline ongoing, joint research activities for the next
12-15 months. Bilateral actions include: developing and validating
climate models; investigating climate observations for evidence of climate
change; and developing new data sets on methane emissions (an important
greenhouse gas).
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Selected Subcabinet Activities (continued)

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:
DOE Office:
Location:

Event/Activity:

Date:

DOE Office:
Location:
Event/Action:

September 15, 1997

Fossil Energy

Pittsburgh

Issued a call for proposals to the nation's scientific community, asking for"
novel concepts on ways to sequester, store or recycle greenhouse gases.
Secretary Pefia highlighted the new research effort in his speech to
business and academic leaders in Pittsburgh. DOE is prepared to provide
up to $50,000 for each new concept selected for study, and funding levels
would increase if the concepts warrant further development.

September 17, 1997

Field Management

Chicago, Illinois

The Chicago Operations Office selected nine firms to receive financial
assistance awards for development and implementation of international
projects that reduce, avoid, or sequester greenhouse gas emissions for
submission under the U.S. Initiative on Joint Implementation (USIJT). The
total awarded is $250,000.

September 15-October 4, 1997

Energy Research

Lamont, Oklahoma

The DOE Southern Great Plains Atmospheric Radiation Measurement
Program site near Lamont, Oklahoma, is hosting six highly coordinated
intensive scientific observation periods to collect data essential for
improving climate models. These sessions are focused on studying some
of the largest uncertainties in climate change prediction: the effects of
clouds, aerosols, and water vapor.

September 22-28, 1997

Policy and International Affairs

The Maldives

Policy Office staff attended the Plenary Meeting of the International Panel
on Climate Change (IPCC). This meeting helped establish the analytical
framework of the IPCC’s next review (its third assessment of climate
change). Policy Office staff were able to influence the structure of the
upcoming review and will a role in determining the contents of the final
report.
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DEPARTMENT OF ENERGY
Washington, DC 20585

October 29, 1997 OFFICE OF THE SECRETARY

MEMORANDUM FOR TODD STERN

STEVE S]'LVER?I m
FROM: LIZ MONTOYA

DEPUTY CHIEF OF STAFF
DEPARTMENT OF ENERGY

SUBIJECT: RECENT DOE CLIMATE CHANGE EVENTS
Selected Secretarial Activities — August - October

On August 8, Secretary Pefia addressed the Colorado Oil and Gas Producer Association and
discussed the industry’s challenges and opportunities in light of the compelling science regarding
the effects of greenhouse gas emissions.

On August 27, Secretary Pefia addressed the Northwest Alliance for Transportation Technologies
in Seattle, Washington regarding the Partnership for a New Generation of Vehicles (PNGV).

The Secretary stressed that PNGV is part of the Administration's efforts to leverage technological
resources toward reducing greenhouse gas emissions.

On September 10, Secretary Pefia addressed the Hispanic Business Magazine CEO Roundtable
and talked about the important role that businesses play in global climate change policy
decisions.

On September 11, Secretary Pefia spoke on climate change issues to a group of Lawrence
Livermore Laboratory employees in Livermore, California. He highlighted the role that new
technologies can play in reducing greenhouse gas emissions.

On September 15, Secretary Pefia visited Carnegie-Mellon University in Pittsburgh,
Pennsylvania, with Secretary Daley. Secretary Pefia and Secretary Daley co-hosted a Regional
Roundtable Lunch with CEOs from major corporations in the Pittsburgh region and local elected
officials. This was followed by a public forum where Secretary Pefia and Secretary Daley made
remarks on climate change and then took questions from the audience. The trip generated
favorable local and regional media coverage.

On September 15, Secretary Pefia attended a dinner for senior business executives hosted by
Secretary Daley. This provided an opportunity to listen to these executives and to address their
concerns that the Administration will propose very stringent emissions reduction plans.
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Selected Secretarial Events (Continued)

On September 16, Secretary Pcfia spoke to the Alliance to Save Energy in Washington, DC about
the contributions that the energy efficiency industry can make to the Administration's efforts to
reduce greenhouse gas emissions.

On September 17, Secretary Pefia discussed climate change in a speech to the Hispanic Caucus in
Washington, DC, focusing on the challenge the climate change poses to future generations.

On Qctober 1, Secretary Pefia addressed the American Chamber of Commerce in Vienna, Austria
regarding the need for partnership in solving the problems posed by climate change. '

On October 6, Secretary Peiia led a panel discussion on technology at the White House Global
Climate Change Conference.

On October 7, Secretary Pefia delivered an all-hands speech to DOE employees on the 20th
Anniversary of DOE’s creation; global climate change figured prominently in the remarks.

Departmental Events:

On September 25, DOE released the “Five Lab” study, showing how faster development,
diffusion, and adoption of new technologies can significantly reduce greenhouse gas emissions
without hurting the economy.

Selected Subcabinet Activities

Date: September 4-5, 1997

DOE Office: Policy and International Affairs

Location: Prague, Czech Republic

Event/Action: The Policy Office participated in an international workshop on greenhouse

gas emissions trading. The workshop was designed to build support for
the U.S. position on international emissions trading systems by explaining
the benefits to potential trading countries.

Date: September 7-8, 1997

DOE Office: Policy and International Affairs

Location: Paris, France

Event/Action: Policy Office staff participated in a Joint Implementation Additionality

Workshop, attended by several countries. The workshop was intended to

build support for the U.S. negotiating position on joint implementation by
showing developing countries how they could benefit from access to low-
emissions technology.
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Selected Subcabinet Activities (continued)

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:
DOE Office:
Location:

Event/Activity:

September 7-8, 1997

Policy and International Affairs

Palo Alto, CA

Stanford University hosted an Energy Modeling Forum meeting, focused
on climate change modeling issues. Policy Office staff participated in the
two-day forum, which was designed to advance modeling techniques used
in evaluating the economic effects of climate change policies.

September 8-11, 1997

Fossil Energy

D.C.

Fossil Energy participated in the Executive Committee Meeting of the [EA
Greenhouse Gas Program. One purpose of this group is to advance the
goals of the Climate Technology Initiative under the auspices of the
Framework Convention on Climate Change.

. September 9-10, 1997

Policy and International Affairs

Tokyo, Japan

Policy Office staff formed part of the U.S. delegation to a meeting of the
Group of 12 (made up of developed countries). The focus of the meeting
was to see if there was agreement on key items of the climate change
protocol. This meeting allowed the various countries to explore common
interests and to educate each other about (and lobby each other on) the
subtleties of their individual proposals.

September 14-20, 1997

Energy Rescarch

Seattle, Washington

Office of Biological and Environmental Research hosted the joint science
team meetings with the Chinese Academy of Sciences (CAS) and the
China Meteorological Administration (CMA). This was the ninth science
team meeting with the CAS and the third with the CMA. The objective of
the meetings was to outline ongoing, joint rescarch activities for the next
12-15 months. Bilateral actions include: developing and validating
climate models; investigating climate observations for evidence of climate
change; and developing new data sets on methane emissions (an important

greenhouse gas).
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Selected Subcabinet Activities (continued)

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:
DOE Office:
Location:

Event/Activity:

Date:

DOE Office:
Location:
Event/Action:

September 15, 1997

Fossil Energy

Pittsburgh

Issued a call for proposals to the nation's scientific community, asking for’
novel concepts on ways to sequester, store or recycle greenhouse gases.
Secretary Pefia highlighted the new research effort in his speech to
business and academic leaders in Pittsburgh. DOE is prepared to provide
up to $50,000 for each new concept selected for study, and funding levels
would increase if the concepts warrant further development.

September 17, 1997

Field Management

Chicago, Illinois

The Chicago Operations Office selected nine firms to receive financial
assistancc awards for development and implementation of international
projects that reduce, avoid, or sequester greenhouse gas emissions for
submission under the U.S. Initiative on Joint Implementation (USIJI). The
total awarded is $250,000.

September 15-October 4, 1997

Energy Research

Lamont, Oklahoma

The DOE Southern Great Plains Atmospheric Radiation Measurement
Program site near Lamont, Oklahoma, is hosting six highly coordinated
intensive scientific observation periods to collect data essential for
improving climate models. These sessions are focused on studying some
of the largest uncertainties in climate change prediction: the effects of
clouds, acrosols, and water vapor.

September 22-28, 1997

Policy and International Affairs

The Maldives

Policy Office staff attended the Plenary Meeting of the International Panel
on Climate Change (IPCC). This meeting helped establish the analytical
framework of the IPCC’s next review (its third assessment of climate
change). Policy Office staff were able to influence the structure of the
upcoming review and will a role in determining the contents of the final

report.



DEPARTMENT OF ENERGY
Washington, DC 20585

October 29, 1997 OFFICE OF THE SECRETARY

MEMORANDUM FOR TODD STERN

STEVE SILVERM C7O0T S0 w0y
FROM: LIZ MONTOYA

DEPUTY CHIEF OF STAFF

DEPARTMENT OF ENERGY
SUBJECT: RECENT DOE CLIMATE CHANGE EVENTS

Selected Secretarial Activities - August - October

On August 8, Secretary Pefia addressed the Colorado Oil and Gas Producer Association and
discussed the industry’s challenges and opportunities in light of the compelling science regarding
the effects of greenhouse gas emissions.

On August 27, Secretary Pefia addressed the Northwest Alliance for Transportation Technologies
in Seattle, Washington regarding the Partnership for a New Generation of Vehicles (PNGV).

The Secretary stressed that PNGV is part of the Administration's efforts to leverage technological
resources toward reducing greenhouse gas emissions.

On September 10, Secretary Pefia addressed the Hispanic Business Magazine CEO Roundtable
and talked about the important role that businesses play in global climate change policy
decisions.

On September 11, Secretary Pefia spoke on climate change issues to a group of Lawrence
Livermore Laboratory employees in Livermore, California. He highlighted the role that new
technologies can play in reducing greenhouse gas emissions.

On September 15, Secretary Pefia visited Carnegie-Mellon University in Pittsburgh,
Pennsylvania, with Secretary Daley. Secretary Pefia and Secretary Daley co-hosted a Regional
Roundtable Lunch with CEOs from major corporations in the Pittsburgh region and local elected
officials. This was followed by a public forum where Secretary Pefia and Secretary Daley made
remarks on climate change and then took questions from the audience. The trip generated
favorable local and regional media coverage.

On September 15, Secretary Pefia attended a dinner for senior business executives hosted by
Secretary Daley. This provided an opportunity to listen to these executives and to address their
concerns that the Administration will propose very stringent emissions reduction plans.
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Selected Secretarial Events (Continued)

On September 16, Secretary Pefia spoke to the Alliance to Save Energy in Washington, DC about
the contributions that the energy efficiency industry can make to the Administration's efforts to
reduce greenhouse gas emissions.

On September 17, Secretary Pefia discussed climate change in a speech to the Hispanic Caucus in
Washington, DC, focusing on the challenge the climate change poses to future generations.

On Qctober 1, Secretary Pefia addressed the American Chamber of Commerce in Vienna, Austria
regarding the need for partnership in solving the problems posed by climate change.

On Qctober 6, Secretary Pefia led a panel discussion on technology at the White House Global
Climate Change Conference.

On QOctober 7, Secretary Pefia delivered an all-hands speech to DOE employees on the 20th
Anniversary of DOE’s creation; global climate change figured prominently in the remarks.

Departmental Events:
On September 25, DOE released the “Five Lab” study, showing how faster development,
diffusion, and adoption of new technologies can significantly reduce greenhouse gas emissions

without hurting the economy.

Selected Subcabinet Activities

Date: September 4-5, 1997

DOE Office: Policy and International Affairs

Location: Prague, Czech Republic

Event/Action: The Policy Office participated in an international workshop on greenhouse

gas emissions trading. The workshop was designed to build support for
the U.S. position on international emissions trading systems by explaining
the benefits to potential trading countries.

Date: September 7-8, 1997

DOE Office: Policy and International Affairs

Location: Paris, France

Event/Action: Policy Office staff participated in a Joint Implementation Additionality

Workshop, attended by several countries. The workshop was intended to

build support for the U.S. negotiating position on joint implementation by
showing developing countries how they could benefit from access to low-
emissions technology.
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Selected Subcabinet Activities (continued)

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:
DOE Office:
Location:

Event/Activity:

September 7-8, 1997

Policy and International Affairs

Palo Alto, CA

Stanford University hosted an Energy Modeling Forum meeting, focused
on climate change modeling issues. Policy Office staff participated in the
two-day forum, which was designed to advance modeling techniques used
in evaluating the economic effects of climate change policies.

September 8-11, 1997

Fossil Energy

D.C.

Fossil Energy participated in the Executive Committee Meeting of the IEA
Greenhouse Gas Program. One purpose of this group is to advance the
goals of the Climate Technology Initiative under the auspices of the
Framework Convention on Climate Change.

. September 9-10, 1997

Policy and International Affairs

Tokyo, Japan

Policy Office staff formed part of the U.S. delegation to a meeting of the
Group of 12 (made up of developed countries). The focus of the meeting
was to see if there was agreement on key items of the climate change
protocol. This meeting allowed the various countries to explore common
interests and to educate each other about (and lobby each other on) the
subtleties of their individual proposals.

September 14-20, 1997

Energy Research

Seattle, Washington

Office of Biological and Environmental Research hosted the joint science
team meetings with the Chinese Academy of Sciences (CAS) and the
China Meteorological Administration (CMA). This was the ninth science
team meeting with the CAS and the third with the CMA. The objective of
the meetings was to outline ongoing, joint research activities for the next
12-15 months. Bilateral actions include: developing and validating
climate models; investigating climate observations for evidence of climate
change; and developing new data sets on methane emissions (an important
greenhouse gas).
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Selected Subcabinet Activities (continued)

Date:

DOE Office:
Location:
Event/Action:

Date:

DOE Office:
Location:
Event/Action:

Date:
DOE Office:
Location:

Event/Activity:

Date:

DOE Office:
Location:
Event/Action:

September 15, 1997

Fossil Energy

Pittsburgh

Issued a call for proposals to the nation's scientific community, asking for’
novel concepts on ways to sequester, store or recycle greenhouse gases.
Secretary Pefia highlighted the new research effort in his speech to
business and academic leaders in Pittsburgh. DOE is prepared to provide
up to $50,000 for each new concept selected for study, and funding levels
would increase if the concepts warrant further development.

September 17, 1997

Field Management

Chicago, Illinois

The Chicago Operations Office selected nine firms to receive financial
assistance awards for development and implementation of international
projects that reduce, avoid, or sequester greenhouse gas emissions for
submission under the U.S. Initiative on Joint Implementation (USIJI). The
total awarded is $250,000.

September 15-October 4, 1997

Energy Research

Lamont, Oklahoma

The DOE Southern Great Plains Atmospheric Radiation Measurement
Program site near Lamont, Oklahoma, is hosting six highly coordinated
intensive scientific observation periods to collect data essential for
improving climate models. These sessions are focused on studying some
of the largest uncertainties in climate change prediction: the effects of
clouds, aerosols, and water vapor.

September 22-28, 1997

Policy and International Affairs

The Maldives

Policy Office staff attended the Plenary Meeting of the International Panel
on Climate Change (IPCC). This meeting helped establish the analytical
framework of the IPCC’s next review (its third assessment of climate
change). Policy Office staff were able to influence the structure of the
upcoming review and will a role in determining the contents of the final
report.
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Proposed Media Roll Out for Five Laboratory Climate Change Study

THE NEWS

Peer-reviewed study demonstrates ability of U.S. industry to meet range of possible climate
change commitments through development and deployment of technologies that increasc
efficiency and reduce emissions. The study's conclusions are clear: Clean energy technology
can prevent climate change and contribute to economic growth. Industry can remain strong and
competitive -- even with the challenges of reducing global pollution.

To illustrate study results -- and demonstrate that the technology solution is viable -- DOE has a
set of additional, newsworthy announcements. For example:

e Clean diesel grant to Caterpillar and Cummins, reducing exhaust fumes

* Air conditioning standards for low-cost cooling -- less electricity means reduced emissions
from power plants

« Climate technology grants to communitics

» A call for proposals to develop technologies that recycle or isolate greenhouse gases, such as
carbon emissions released by power plants,

» Asmany as 10 of DOE's 36 R&D 100 awards are technologies that contribute to reducing
global warming. For example, Lawrence Berkely Laboratory's innovation reduces costs for
applying energy efficient film on building windows.

ANNOUNCEMENT OPTIONS

1. Event or announcement by the Vice President with Secretary Pefia

* DOE issucs press release
2. New York Times exclusive on study only; broader announcement via press release

= Include presidential/vice presidential quote in release
¢ Media conference call with Secretary Pefia and WH principals
+ Follow up media by DOE, CEQ

3. New York Times exclusive on study only; broader announcement via Secretarial event
« President's quote in release

* Follow up media by DOE, CEQ
« Delay until September
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FOLLOW UP MEDIA
Opinion editorial: Secretary Pefia's byline

Editorial boards: Provide toﬁ 25 papers with release and studies...Calls by DOE/CEQ to
Washington Post, New York Times... Mailings to Business Week, Automotive Week...

Columnists: Robert Samuelson...(add'l TBD)

Broadcast: Seek opportunities to discuss study on CNBC programs, Talk of the Nation (weekly
or Friday science show), Diane Rehm, TechnoPolitics, etc.

Regional: Participating laboratories promote to regional media (New Mexico, Chicago,
Tennessee, Denver, Washington State) -- via statements by lab directors, mailings/calls to
editorial boards



Draft: 7/18/97

TO: John Angell
FROM: Sam Rodriguez
TOPIC: DOE’s Role in Education

The Department of Energy, under the leadership of Secretary Pefia, recognizes the
importance of education in the Nation’s economic and scientific viability and the
vital role the Department plays in it's mathematics and science education
infrastructure due to the unique resources that are available at its facilities.

Teaching and life long learning is, and will continue to be, an integral part of our
rescarch and technology programs. The universities and laboratories funded by
DOE are encouraged to include the participation of student investigators in their
research efforts, thereby providing enhanced learning opportunities through hands-
on research experiences.

We also believe that one of the best ways the Department can contribute to the
scientific knowledge and skills of pre-college teachers is to provide hands-on
research opportunities in our National Laboratories. There the teachers can work
with a scientist mentor, be part of a research team, and develop transferable
activities to take back to the classroom. The National laboratories have also
developed partnerships with local and regional school districts to provide scientific
and technical resources for teachers at the local level.

The Department through its research programs and its Laboratories is actively
engaged in bringing the wonders of science-to the earliest stages of learning.
Innovative distance learning systems developed by DOE laboratory staff are
providing Internet based curriculum modules for middle and high school students
on the World Wide Web. For example, the Interactive Plasma Physics Educational
Experience (IPPEX) curriculum was designed by a Princeton Plasma Physics
Laboratory team comprised of a Physicist, Computer Scientist, and Science Education
specialist. Lawrence Berkeley National Laboratory developed a high school
astronomy education program that enables students from all over the world to
request observations from an automated telescope, download images from a large
image date archive, display the images using image processing software and learn
math, physics, and astronomy from a comprehensive set of well-tested curriculum
activities. '



St

At the Department of Energy, we recognize that supporting education is one of the
most important activities we can do to realize the success for future generations, for
our agency and for society as a whole. I see educating our children as a human and
social imperative. After all, the young faces we see today are the faces of the
workforce and leaders of tomorrow.

Student achievement in mathematics and science is unacceptable low, especially
compared with that of our international counterparts. Too many young --
particularly female and minority students who represent a largely untapped
resource - lack the preparation they need to advance to higher education and to
careers in scientific and technical fields. Too few teachers receive training of the
depth and magnitude required to deliver mathematics and science instruction in a
way that sparks student interest. Public knowledge of scientific and technical subjects
is alarmingly inadequate in light of the complex issues our Nation faces.

The Department of Energy has a direct stake in the quality and distribution of math
and science education in the Nation. Working collaboratively with other federal
agencies the Department can make unique contribution of facilities and human
resources to this national concern.

We believe that the Department of Energy, with its unparalleled collection of
scientific laboratories, facilities and experts has the potential to set a highly visible
and creative example of educational collaboration for the Federal Government and
the private sector. The Department has excellent resources and program models that
have been little known for too long.

rThe Department will initiate and support a series of vigorous and immediate steps

to use the Department’s resources to help strengthen science, technology,
engineering and math education in the Nation. We are asking the Department’s
laboratories and facilities to:

o Develop internet based education technologies for elementary through
college students

. Expand undergraduate and faculty research opportunities

. Help support minority institutional development

. Enhance community outreach activities in science, technology, engineering

and math education at all facilities

. Sustain graduate and post doctoral fellowships

As a steward of billions of dollars of taxpayer’s money invested in facilities and
infrastructure, the Department has a responsibility to utilize those resources
productively, including the education and training of the next generation of
scientists and engineers.
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Memorandum

To:

~Todd Stem

From: Dan Rcichcr‘pg‘

Department of Energy

Date: -August 12, 1997

Re:

Media Roll Qut for Climate Change Study

In response to the meeting Monday, below is our approach for releasing the Department of
Energy's climate change study.. We will coordinate with Natalie Wymer and Paul Risley at the

- WH Climate Change Task Force.

Approach Jack Cashman, New York Times, for an exclusive. Arrange on-the-record
interview with Secretary Pefia and background interviews with Joe Romm, DOE's Acting
Assistant Scoretary for Energy Efficiency and Renewable Technologies. Offer additional
interviews with peer reviewers, e.g. Monsanto executive, and/or lab scicntists.

If Cushman is not interested, approach Joby Warrick, Washington Post.

On the day of the article, send news release on study AND ancillary announcements
(diesel grant, air conditioning standards, climate technology grants). Quote from President
Clinton or Vice President Gore in news release. Media conference call with Secretary Peifia-
We will speak with Jack Gibbons and Katie McGinty about participating in call.

Day of release, participating laboratories would promote news to their regional media
(New Mexico, Chicago, Tennessee, Denver, Washington State) -- via statements by lab
directors, mailings/calls to editorial boards.

- Place opinion editorial by Sccretary Pefia.

Mail materials to approximately 40 editorial boards at major dailies nationwide. Arrange
informal visit and/or phone calls by Joe Romm and Dan Reicher to roview study with Fred
Hiatt, Washington Post (already has written editorial supporting technological solutions to
global warming), New York Times, Los Angeles Times. We will speak with Jack Grbbons
and Katie McGinty about calling selected ed boards.

Seck opportunities to discuss study on CNBC programs, Talk of the Nation (weekly or
Friday science show), Diane Rehm, TechnoPolitics, etc.

Stakeholder briefings would be ongoing.



The Ncws

- Peer-reviewed study demonstrates ability of U.S. to meet range of possible climate change
commitments through development and deployment of clean energy technologies coupled
with market-based stratcgics. The study indicates that U.S. industry can remain strong and
competitive -- even with the challenges of reducing global pollution.

+ To illustrate study results — and demonstrate that the technology solution is viable — DOE
has a set of additional, newsworthy announcements. For example:

» Clean diesel grant to Caterpillar and Cummins, reducing exhaust fumes

» Air conditioning standards for low-cost cooling -- less electricity means reduced
emissions from power plants

» Climate technology grahts to communities nationwide — encouraging altemative fuel
vehicles and other approaches that reduce emissions

» A call for proposals to develop technologics that recycle or isolate greenhouse gases, such
as carbon emissions relcased by power plants

» As many as 10 of DOE's 36 R&D 100 awards are technologies that contribute to reducing
global warming. For example, Lawrence Berkeley Laboratory's innovation reduces costs
of applying energy efficient film on building windows.

Materials

*  Study: complete or executive summary
» Press release (study + ancillary announcements) _
* Quotes on technology and climate change, including Gingrich, BP, Business Week, etc.

Sensitivities: Argonne Study

On the issuc of "duclling studies,” we will develop Q&As that respond to specific concerns
relating to the studics.  Generally, we would explain:

The Argonne report -- which provided industry perspectives on price scenarios
that do not reflect key Clinton Administration policies -- confirms the wisdom of
U.S. direction in formulating climate change strategy. This new analysis -- which
models Administration policy outlined in the President's UN speech --

demonstrates how to meet possxblc pollution reduction proposals and grow our
economy.

Timing : .
The best opportunity for high-profile coverage of the study would reqmre rclcase in August
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Katie ...

I don’t know if you have heard about Arlie’s idea but I thought you
should. |

Basically, he wants the VP to stimulate donations to EMS so he can
do a big media campaign in support of the climate change initiative.
My first reaction was NO WAY but actually there might be some
merit to a modified version of his idea.

Great press from Lake Tahoe.

Skila
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ENVIRONMENTAL
MEDIA SERVICES

ARLIE SCHARDT

Exocvutive Dirgelor

1320 181h Siraar NW
Suite 500

Washinglon DC 20036
Tal 202/443.64670

Fax 202/463-66T1
Emoll ems@ams.org

Website www, am, org

Regional Qfflee

203 N LaSalle Strowt
Suite 1370

Chicago IL 60601
Tel 312/759.3420
Fox 312/332-1580

Tuly 23, 1997

Mr. Todd Stern

Staff Secretary

‘Ground Floor, West Wing

The White House ,
1600 Pennsylvania Avenuc, NW
Washington, DC 20503

Dear Todd:

I am founder and Executive Director of Environmental Media Services, 2 non-
profit communications group that works to generate increased coverage of
environment and public health issues. For the past three years EMS has run a
highly effective, broad-bascd campaign to educate U.S. media and the general
public on the science, economics and politics of global climate change. I served as
Nationa] Press Secretary in Vice President Gore’s 1988 presidential campaign,

. and I know how committed both he and President Clinton are to addressing this

critical issue.

I amn writing to ask your help in unlocking'th: resources necessary for EMS to

* implement a public information campaign to ensure support for the

Administration’s goal of ach:cvmg meamugfu] greenhouse reduction
commitments in Kyoto.

The President is absolutely correct that American public opinion will make or
break his cfforts on climate change. But it i8 clear that neither the White House
Tor the federal agencies alone can create the necessary level of public education
and support. Nor do any of the natiopal environmental organizations have the
capacity to wage a sustained, professional climate change media campaign on
their own,

A, few major foundations have already recognized this problem, and it is their
generous support that makes the cxisting efforts by EMS and a handful of other

~ organizations possible. But much more support is needed to lift public

understanding of climate issues to a level sufficient to achieve the President’s
objectives, .

I believe the White House could help bring this about by calling a meeting of
selected foundation heads with the President and/or the Vice President, and urging
thern to expand their support of media and public education efforts during this
critical period. Such a request would not be without recent precedent:

Before the population summit in Cairo, for example, Mrs. Clinton contacted
Joundations to urge their support for related media and public education efforts.
Foundations and the NGO community responded resoundingly.

’!npﬂ.‘ Fopet
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DEPARTMENT OF ENERGY
Washington, DC 20585

OFFICE OF THE SECRETARY
August 15, 1997

MEMORANDUM FOR STEVE SILVERMAN

FROM:

- SUBJECT:

TODD STERN o
LiZ MONTOYA‘{'\-
DEPUTY CHIEF OF STAFF

DEPARTMENT OF ENERGY

SECRETARY PENA’S SEPTEMBER CLIMATE CHANGE EVENTS

In response to your request, we have the following climate change events tentatively scheduled

for September.

September 11-12:

September 15:

September 17 or 18:

Secretary Pefia will be in California and will visit the Lawrence
Livermore Laboratory where he will speak on climate change,
highlighting the role that new technologies can play in reducing
greenhouse gas emissions.

Secretary Pefia participates in a dinner for CEOs hosted by Secretary
Daley.

Secrctary Pefia and Secretary Daley tour the Bethlehem Steel plant in
Burns Harbor, IN (just south of Chicago). This plant has installed
many advanced efficiency technologies in the past few years, enabling
it to compete effectively in world steel markets. After the tour, they
host a roundtable discussion with local business leaders on the
opportunities presented by possible climate change strategies.

We also note that the Department of Energy plans to release a study showing how technologies
can significantly lower the costs of reducing greenhouse gas emissions (Scenarios of U.S.
Carbon Reductions) once concerns raised by the economic agencies can be addressed. This
release should occur sometime in August.

Please call me at 586-6003 if you wish to discuss this further.
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FAX MEMO
August 15, 1997
TO: ‘Todd Stern

FROM: Dirk Forrister

Per your instruction, I spoke with Rich and Kevin abowt their idcas for White House outreach. I spent 4 few minpuies
with Cherri Carter to get her ideas, and the attached draft benefits from her initial views. However, she did not have
time yesterday or today to discuss it at length. She is reviewing the draft over the weekend. She and T are scheduled to
meet on Monday morning to discuss and revise, T know she will have some helpful suggestions on specific companies,
plus other ideas,

At this time, 1 am leaning against the WWF suggestion of another major CEO meeting with the President -« although it
runs counter to my inslincts (o turn away the chance (o use our best advocate with industry, (For cxample, we could try
1o use it s a carrot for those who are close to ready to otfer a commitment.) T think you discussed this in person with
Rich and Kevin, 5o you know their views against it 1'd like to test that with u couple of other folks before g'nring you &
final recommendation,

I"m heading to the mountains for the weekend. 1 can be reached at 304/897-6077.
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DRAFT *DRAFT*DRAFT

(8/15/97)
White House Climate Change Qutreach Plan

Rackground:

The President’s meeting with the 10 CEO’s of “Fortune 500" companics creatcd a new spark of interest in
industry toward becoming part of the solution to climate change -- 5o long as the Administration’s proposed
policy framework is achieved (combining binding emissions budgets with reasonable timing, emissions truding
and joint implementation).

One CEO proposed an intriguing possibility: in exchange for a “reasonable target” (such as 2010 - 2020),
industry would step forward to enter voluntary agreements “with real teeth™ in the period lewding up to the
bhinding regime.

Other CEO's stressed the importance of a stronger public-private commitment to an effort 10 research, develop
und deploy climate-friendly technologies.

Objectives:

Build positive momentum from CEQ meeting.
Develop enhanced voluntary CE() commitments that could he unveiled at October White House Conference.

Follow-up on other suggestons from CEO meeting through more focused, sectorally-focused discussions on
how best to deliver:

-- technology stratcgics and other market-hased domestic policies;
-- international policy framework (hinding emissions budget alternatives, J1, international ¢migeions

trading, developing country commitments);

Begin to create the coalition of supporters for an Amenican position for Kyoto,

1. The Electric Power Sector

Desircd Oucome: Companics could ugree Lo rally other electric utilities for new, improved commitments for

Gucsis:

(THustrative list)

the October conference. The President could assure credit for carly action. [n addition,
these companies could be expected to support and participate in a “climate technology for
the future” drive. Later, when the President reinforees his commitment (o U.S. policy
frarncwork and announces the terms of the “recalistic, nchievable und binding target,” these
commitments (and tonnes pledged) would serve as a show of {orce in American resolve 1o
combal climate change.

Linn Draper, AEP

Fred Buckman, PaciliCorp

Craven Crowell, TVA

William Dahlberg, Southern Co.
William Davis, Niagra Mohawk
Churles Bayliss, Tuscon Electric Co.
Ruoger Sant, AES Corp.

Thomas Casten, Trigen Encrgy

e B s e
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WH/Cubinet:

2. Oil & Gas

Desired QOutcome:

Guests:
(IHustrative list)

WH/Cabinct:

3. Maunufacturing

=L 2 DN hA W -
p.. Gry e W e ¥
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Desired Qutcomes:

Guests:
(Mustrative list)

NP W N —

CTimate Change Task Force

Gregory Boyce, Kennecolt Energy Co.
Trl Englchardt, Peubody Coal

Todd Stern (Chairs meeting)

Secretary Pena (alternative: Dep. Sec. Moler)
Secretary Daley

Gene Sperling/Tarullo

Katie McGinty

Jack Gihbons

Janet Yellin

Secretary Rubin

These companies have yet to pledge voluntary commitments. Building on the utility model,
these CEO's conld develop an industry-wide voluntary reduction (ramework. This would set
up the parameters for compacts for voluntary reductions from companies that take action
prior 10 the binding rarger by assuring credits for early reductions.

Ken Lay, Enron

Steve Percy, BP

Phil Carroll, Shell

Larry Fuller, Amoco

Ken Derr, Chevron

Mikc Bowlin, Arco

Bob Catclle, Brooklyn Union

Richard Farmer, Pacific Enterprises

Wayne Allen, Phillips Petroleum

Layton Stewert, _________ (Big LA independent oil producer)

Todd Stern (Chairs meeting)

Scerctary Pena (alternative: Dep. See. Moler)
Secretary Slater

Gene Sperling/Dan Tarullo

Katic McGinty

Jack Gibbons

Janet Yellin

These companies have yet to pledge voluntary commitments. Building on the utility model,
these CEQ)’s could develop an industry-wide voluntary reduction framework. This would set
up the parameters for compacts for voluntary reductions from companies that take action
prior to the hinding target by assuring credits for early reductions. This effort could henefit
from the strong public-private R&D partnerships (DOE’s “Industries of the Future™)

Robert Burt, FMC

Michac! Bonsignore, Honeywell
Hank Bamnett, Bethlehem Steel

Pewe Corell, Georgia-Pacific

Paul ()'Neil, Alcoa

George David, United Technologies
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WHI{Cabinet:

10.
11.
12,
13.
14,
15.
16.

e L o

Climate Changa Task Force

William Stavropoulos, Dow

Paul Yhous¢, Holnam

John Krol. DuPont

Joseph Cannon, Geneva Steel

Glen Hiver, Owens-Corning

Aunstead (A foundry?)

INorm Augustinelfsuccessor?l, Lockheed-Martin
Gary Tooker (or Chris Galvin?), Motorola
Harold Wagner, Air Producis and Chemicals
Jack Creighion, Weyerhavser

DiSimone, 3M

Todd Stern (Chairs mecting)

Sceretary Peny (alternative: Dep, Sec. Moler)

Sceretury Daley

Administrator Browner (alternative: Dep. Adm. Hanson)
Gene Sperling/Dan Tarullo

Katie McGinty

Jack Gibbons

Janet Yellin

Additional Steps with Other Industries: The scctors noted above cover the bulk of U.S. greenhouse gus emissions,
but other sectors are important.

The President will meet in carly October with CEO's of the “Blg 3" automobile manufacturers.

Secretary of Transportation Slater, NASA Administrator Goldin and Undersecretary of State Wirth or
Eisenstadt could be helpful in mecting in September with CEQ's of Icading airlines (Northwest, American,
United, Delta, ete.) and aireraft manufacturers (Bocing) on some specific proposals that could gamer their
support (relating Lo internativnal standards and enhanced air traffic control proposals).

Secretary Daley and Administrator Browner could be helpful in meeting with the electronics and
telecommunications industries (Intcl, Microsoft, AT&T, US West, Ameritech) that usc modest amounts of
CFC substitutes and arc participating now in voluntary cflorts to reduce. They could possibly cxpand thelr
commitments to continually improve post 2000,
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DEPARTMENT OF ENERGY
Washington, DC 20585

OFFICE OF THE SECRETARY
~ August 15, 1997

MEMORANDUM FOR STEVE SILVERMAN

TODD STERN |
FROM: - L1z MO_NTOYA{'\m\ ‘
DEPUTY: CHIEF OF STAFF
DEPARTMENT OF ENERGY |
SUBJECT: SECRETARY PENA'S SEPTEMBER CLIMATE CHANGE EVENTS

In response to your request, we have the following climate change events tentatively scheduled
for September.

September 11-12: | Secretary Peiia will be in California and will visit the Lawrence
; Livermore Laboratory where he will speak on climate change,
highlighting the role that new technologies can play in reducing
- greenhouse gas emissions.
i.
September 15: Secretary Pena partlmpatcs ina dmner for CEOs hosted by Sccrctary
Daley.

Selgte:'nber 17 or 18:  Secretary Pefia and Secretary Daley tour the Bethlehem Steel plant in

' ' Burmns Harbor, IN (just south of Chicago). This plant has installed
many advanced efficiency technologies in the past few years, enabling
it to compete effectively in world steel markets. After the tour, they
host a roundtable discussion with local business leaders on the
opportunities prcsented by possible climate change strategies.

We also note that the Department of Energy plans to rclcasc a study showing how technologies

can significantly lower the costs of reducing greenhouse gas emissions (Scenarios of U.S.

Carbon Reductions) once concerns raised by the economlc agencies can be addressed. This

release should occur sometime in August :

Please call me at 586-6003 if you wish to discuss this further.
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Proposed Media Roll Out for Five Laboratory Climate Change Study

THE NEWS

Peer-reviewed study demonstrates ability of U.S. industry to meet range of possible climate
change commitments through development and deployment of technologies that increasc
efficiency and reduce emissions. The study's conclusions are clear: Clean energy technology

can prevent climate change and contribute to economic growth. Industry can remain strong and
competitive - even with the challenges of reducing global pollution.

To illustrate study results - and demonstrate that the technology solution is viable -- DOE has a
set of additional, newsworthy announcements. For example:

Clean diesel grant to Caterpillar and Cummins, reducing exhaust fumes

Air conditioning standards for low-cost cooling -- less electricity means reduced emissions
from power plants

Climate technology grants to communitics

A call for proposals to develop technologies that recycle or isolate greenhouse gases, such as
carbon emissions released by power plants.

As many as 10 of DOE's 36 R&D 100 awards are technologies that contribute to reducing
global warming. For example, Lawrence Berkely Laboratory's innovation reduces costs for
applying energy efficient film on building windows.

ANNOUNCEMENT OPTIONS

1.

Event or announcement by the Vice President with Secretary Peria

DOE issucs press release

New York Times exclusive on study only; broader announcement via press release

Include presidential/vice presidential quote in release
Media conference call with Secretary Pefia and WH principals
Follow up media by DOE, CEQ

New York Times exclusive on study only; broader announcement via Secretarial event

President's quote in release
Follow up media by DOE, CEQ
Delay until September

@100
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FOLLOW UP MEDIA
Opinion editorial: Secretary Pefia's bylinc

Editorial boards: Provide bop 25 papers with release and studies...Calls by DOE/CEQ to
Washington Post, New York Times...Mailings to Business Week, Automotive Week...

Columnists: Robert Samuelson...(add'l TBD)

Broadcast: Seek opportunities to discuss study on CNBC programs, Talk of the Nation (weekly
or Friday science show), Diane Rehm, TechnoPolitics, etc. ‘

Regional: Participating laboratories promote to regional media (New Mexico, Chicago,
Tennessee, Denver, Washington State) -- via statements by lab directors, mailings/calls to
editorial boards



SCENARIOS OF U.S. CARBON REDUCTIONS

Potential Impacts of Energy-Efficient and Low-Carbon Technologies
by 2010 and Beyond

‘ Prepared by the
Interlaboratory Working Group on
Energy-Efficient and Low-Carbon Technologies

.

| Lawrence Berkeley
( feereer |n ~ National Laboratory*
,!







EXECUTIVE SUMMARY

This ‘report presents the results of a study conducted by five U.S. Department of Energy- national
laboratories- that quantifies the potentlal for energy-efficient and low-carbon technologies to reduce
carbon emissions in the United States." The study documents in detail how four key sectors of the economy
- buildings, transportation, industry, and electric utilities ~ could respond to directed policies to expand:
adoption of energy-efficiency and low-carbon technologies, an increase in the relative price of carbon-
based fuels by $25 or $50/tonne (e.g., as a result of a cap on domestic carbon emissions and a market for
carbon "permits”), and-an aggressive program of research, development, and deployment of clean

technologies. Current projections suggest that a carbon emissions r_eductxon of 380 million metric tons (MtC)"
is reqm:ed to stabilize U.S. emissions in"2010 at 1990 levels. -

~ The study, which has been peer-reviewed by industry and ‘academic experts, uses a technology-by-

technology assessment as well as an engineering-economic modeling approach. It draws upon a wide . - .
- variety of technology cost and performance information to assess potential impacts. Analysis of the
~ buildings, industry, and transportahon sectors quantifies the impacts of end-use energy-efficiency . :
improvements on carbon emissions.. The utility sector analysis estimates the impacts of those . t
improvements on utility carbon emissions, and quantifies additional emissions reductions through . 7
conversion of a number of coal power plants to natural gas, dispatching of the utility grid with $25and’ = -
$50/tonne carbon permit prices, the accelerated use of biomass cofiring and wind energy, and other low-. - o
carbon electricity supply options. Finally, a number of other promising low-carbon technologies are .- .. :
examined to determine their potential for reducing emissions in the end-use sectors, mcludmg aclvanced gas' ., o
turbines in industry, transportatlon blofuels and fuel cells in bmldmgs. . o : e b

- Three overarching conclusions emerge _from the analys;s of altem_au\re carbon scenarios. First, a vigorous . - g

. national commitment to develop and deploy cost-effective energy-efficient and low-carbon technologies.- = .}
~ has the potential to restrain the growth in U.S. energy consumption and carbon emissions such that levels . .\ ..t
in 2010 are close to those in-1997 (for energy) and 1990 (for carbon). We analyze a case in which energy - £ g

 efficiency alone can reduce carbon emissions by 120 MtC by 2010. Under more aggressive assumptxons\ A

iy’ : -_apphcatxon of cost-savmg energy technologxes at the sectoral level. '

. and extendmg beyond 2010."

motivated in part by a $25/tonne carbon permit price, a combination of energy-efficient and low-carbon :. :
-~ technologies can reduce 2010 emissions by a total of 230 MtC. Under a $50/tonne carbon permit price, -

- technology investments reduce 2010 emissions by about 380 MtC.. The analys;s also suggests:that. ... ;-i: E

: substanhal additional savings are avaﬂable if permit pnces were to begm to rise above the $50/ tonne e &

level. " . i i

. The second conclusion is that, if feasible ways are found to.implement the carbon reduchons as: desmbed y e
above, all the cases (with reductions varying between 120 and 380 MtC/year by 2010) can produce benefits -"-'?—'3

that exceed costs, countmg as benefits only the ertergy savings to the nation.- We estimate net benefits of 56
to $38 billion per year in 2010. Such net benefits, not generally observed in macroeconomic models requiring :
‘structural change in the-economy to.accommodate reductions in carbon emlss:ons, resuit from the

i R P

The thu'cl conclusion is that a next generahon of energy-efﬁc:ent and low-carbon technologies pronuses to;:-—{« :
enable the continuation of an aggressive pace of cost-effective carbon reductions over the next quarter.’ ;i /i’
- century. This report documents a wide' array of advanced technology options that could be: cost- K :_

+/ ‘competitive by the year. 2020,1 assummg a v:gorous and sustamed program of energy R&D begmnmg no wislfpass

v.i) The ﬁvc natlonal laboratones pam:npanng in d1e smdy were: Argonne Nauonal I.abomory (ANL). Lawrcnee Berkzlcy g
‘National Laboratory (LBNL), National Renewable Energy Laboratory (NREL), Oak Ridge National Laboratory (ORNB). _
. “and Pacific Northwest National I.abomtory ('PNNL) 'LBNL:and ORNL were thc co-leaders of the effon. . ol



AUTHORSHIP

Marilyn A, Brown (Oak Ridge National Laboratory) and Mark D. Levine (Lawrence Berkeley
National Laboratory) were responsible for the overall leadership of the project. They jointly .
‘authored the Executwe Summary Chapter 1 (Analysis Results), and C.hapter 2 (Introduction and
Background).

Chapter 3 (Buildings) authorship is best described in terms of the analysis for 2010 (Sections 3.2 and

3.3 and associated appendices) and R&D potential in 2020 (Section 3.4). Jonathan Koomey

(Lawrence Berkeley National Laboratory) was the lead author for the 2010 analysis. Nathan
Martin, Lynn Price, and Mark Levine (LBNL) were co-authors. Marilyn Brown was the lead author

for the R&D section, with support from staff at Oak erge Nahona] Laboratory and Lawrence Bl

-

e o R

Berkeley Nat:lonal Laboratory

_ Gale Boyd (Argonne National Laboratory), Joseph M. Roop, and Madeline G. Woodruff (Pacific -
Northwest National Laboratory) were the lead authors of Chapter 4 (Industry) with the excéption
of Section 4.3 (Low-Carbon Technologies), which was prepared by Helena Chum and Ralph
Overend (National Renewable Energy Laboratory), Tony Schaffhauser and Manlyn Brown (Oak
Ridge Natronal Laboratory), and Tina !(aarsberg (szta Technologres)

h
L i

; Dav:d Greene (Oak R.ldge National Laboratory) and Steve Plotkm (Argorme National Laboratory}

‘were responsible for Chapter 5 (Transportatron)

: ISta.nton Hadley and Eric Hirst (Oak R.ldge Natronal Laboratory) were the authors of Chapter 6
-.I..('l'he Eleclnc:ty Sector’s Response to End-Use Efﬁcxency Changes). -

- Chapter 7 Electnc:ty Supply Technologres, consists of a vanety of toprcs Convers;on of Coal- s
" Based Power Plants to Natural Gas (Section 7.2) was prepared by Da\nd South and Jack Sregel

(Energy Resources, Inc.); Renewable Electriuty '!‘echnologxes (Section 7.3) was wntten by Eldon Boes
and ‘Erik Ness with contributions from National Renewable Energy Laboratory staff; the section on,

. Advanced Coal Technologies (Section 7.6) was written by Stanton Hadley (Oak Ridge National

3 Laboratory); and the sections.on Efficiency Improvements in Generation and T&D (Section 7.4) and -
- Nuclear Plant Life Extension (Section 7.5) were written by Marilyn Brown (Oak Ridge. Nat:onal
il Laboratory) Oﬂler sectrons of this chapter ‘are summanes of pubhshed m.atenals )
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Chapter 1
ANALYSIS RESULTS

'Hus report presents the results of a study conducted by five U.S. Department of Energy national
laboratories that quantifies the potential for energy-efficient and low-carbon technologies to reduce
carbon emissions in the United States.' The stimulus for this study derives from a growing
recogmhon that any national effort to reduce the growth of greenhouse gas emissions must consider
ways of increasing the producuvxty of energy use. To add greater definition to this view, we
. quantify the reductions in carbon emissions that can be attained through the improved performance
and increased penetration of efficient and IOw-carbon technologies by the year 2010. We also take a-
longer-term perspective by characterizing the potential for future research and development to lead
tofur&lercarbonreducuomoverﬂlenextquartercenmxy Assucl't,tlusmportunderscomthevalue :
- of energy technology research, development, demonstrahom and dxfﬁ.:s:on asa pubhc response to
; global climate change

! ; ' . E f : g R

Two overarchmg conclus:ons emerge from the analysls of altematwe carbon scenarios.. Plrst &
vigorous national commitment to develop and deploy cost-effective energy-effic:ent and low-carbon .
technologies, along with utility sector investments, has the potential to restrain the' growth inUS.:
- energy consumption and carbon emissions such that levels in 2010 are close to those in 1997 (for
o - ‘energy) and 1990 (for carbon). It must be noted that such a wgorous nahonal commitment would have_,';"
; '-"togofarbeyondcurrentefforts. o | L er TR ; S -

o4 L Second a next generahon of energy—efﬁcient and low-carbon technolopes prouuses to emble the i
-~ " continuation of an aggressive pace of carbon reductions over the next quarter century. ‘ This report .-
., documents a wide array of advanced technology options that could be cost-effective by the year

Rt T L 2000, asstmungawgomusmdmstmnedpmgramofenergyR&Dbegmnmgnowandextmdmgbeyond 5

it e @000 D

1 1 OBJECTWES OF TI-IE FIEPORT O

The purposes of tl'us study are threefold

enusslons that could result by the year. 2010 from a vigorous naucmal commitment t
“the - development . md ,deploymént of cogt-effectwe energy-efhci' nt . an
technolog:es, e 8 ! A o
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. embarked on a path to reduce carbon emissions. These two cases assume a major effort to reduce - -I 3
. fuel cells for microcogeneration in buildings and advanced turbine systems for combined heat- and

to those with less carbon). We assume a domestic permit price of $25 and $50 per tonne of carbon for
. the two cases. Both of these' HE/LC cases include a“program of research, development,
- demonstration and diffusion that is more vigorous than in the ‘efficiency case. In some sectors .: i

.~ efficiency, is believed to trigger the bulk of the additional carbon reductions portrayed in- the
*'HE/LC cases. In the transportation sector, it is the R&D-driven bechnology breakthroughs | thai;_.
', generate the bulk of the carbon reductions. beyond the efficiency case. For the electricity: sector;\»
-h;gherpncesforcarbon—based fuelscauselargersh;ﬂs&omcoaltommmlgas, for this sector; these
- " 'same’ higher relative prices combined with federal and private research, development ’a.n
; demonstrauon can brmg advanced low-carbon technologles to market. gl N

‘Although ithe. work focuses on 2010 we also look beyond thls date Here we descn'be new o1y

the EIA “business-as-usual” (BAU) scenario as is for buildings and industry and to modify some of -
the assumptions and data to produce a new BAU case - not greatly different from the EIA case - for
the transportation and the electric utility sectors.

We then assembled existing information on the. performance and costs of technologies to increase
energy efficiency or, for selected end-uses, to switch from one fuel to another (e.g., from electricity to -
natural gas for residential end-uses or from gasoline to biofuels for transportation). For the buildings
sector, the technology performance and cost data base are extensive. For transportation, the data
base - although less fully developed than for bmlclmgs is sufficient for our purposes. For industry, -
only partial information on technologies and costs is presently available. As a result, the analysis
for industry relies primarily on historical relations between energy use and economic activity and
much less on explicit technological opportunities. The industrial analysis also includes some -

- examples of industrial low-carbon technologies.. The analysis of low-carbon supply technologies in -

the electricity sector is based on a review of the literature including detailed technology
characterizations prepared by DOE in conjunction with its national laboratories and industry.

Next we created scenarios of increased energy efficiency and lower carbon emissions using the -
technology data (or, in the industrial sector, historical relations) as a key input. We chosetorun ., - . "

three scenarios other than the BAU case. We have termed the first the “efficiency” (EFF) case. It ' . -~ -
assumes that the United States increases its emphasis on energy efficiency through enhanced o o 0ty
public- and pnvate-sector efforts. The general philosophy of the efficiency case is that it reduces, X TRt
but does not eliminate, various ma.rket bamers and lags to the adophon of cost-effechve energy- e MR
eff:c:ent technology . : BB

The other two cases, dubbed the "l'ugh-efﬁc:ency/ low-carbon” (HE;’LC) cases, describe a world i Nt v i
which, as a result of commitments made on a climate treaty or other factors, the nation has S :

carbon emissions through federal policies and programs (including environmental regulatory.:.
reform), strengthened state programs, and very active private sector involvement. They include a;
focused national R&D effort to develop and transform markets for low-carbon energy options (e.g.,

power in mdustry) The difference between the two HE/LC cases is in the assumption of a carbon
permit price resulting from a domestic trading scheme for carbon emissions with a cap on U.S.-
emissions (or from equivalent policy measures that increase the price of carbon-based fuels relative -

(buildings and-industry), the carbon price signal, combmed ‘with policies promoting energyf*

tedtnologzes .materials, procuseskmanufacturmg methoda,aandiother; R&D advances that pro:mse‘ i
to’offer’ szgmﬁcant energy benefits; byathe‘year 2020; for; this 4_tu_ne penod ‘we make no’ effort "_i
fo:ecast spec:ﬂc levels of market penetration, energy savings’"o ‘carbe teduct:ons Thus, inste;d.o

‘a'ggresswe pace of demrbomznhon well j.l)to the;nextf
R&D_were n'i'n’de 3 D




... ethanol from cellulose, biomass and black liquor gasxficnl:lon, and low carbon industr
By techno ogy

% TAugustd, 1997
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1.3 BACKGROUND

‘The decade of gains in energy productw:ty achieved by the U.S. following the 1973-74 Arab oil
- embargo represents a penod of économic growth that was decoupled from increases in energy
consumption, resulting in substantial economic benefits. Between 1973 and 1986, the nation’s
consumption of primary energy froze at about 74 quads - while the GNP grew by 35%. - Starting in
1986, energy prices began a descent in real terms that has continued to the present. As a result,

energy demand grew from 74 quads in 1986 to 91 quads in 1995, and carbon emissions have been
.mcreasmg at a similar pace.’ _ : : :

Despite the growth in energy consumption since 1986, the U.S. economy today remains more energy
productive than it was 25 years ago. In 1970, 19:6 thousand Btu of energy were consumed for each'
(1992) dollar of GDP. By 1995, the energy intensity of the economy had dropped to 13.4 thousand
Btu of energy per (1992) dollar of GDP. The U.S. Department of Energy (DOE) estimates that the
" country is saving $150 to $200 billion annually as a result of these improvements. =~ =% -

=T
Tt

Nevertheless, many cost-effective energy-efficient technologies remain underutilized. A host of | .
market barriers account for these lost opportunities. And declining energy R&D expendltures may -
cause promising bedmology options to be foregone.

\

The rationale for government support of energy-efﬁczency R&D'is strong. Much energy—efﬁaency

" research is both long-term and high-risk and therefore is not adequately funded by the private

~ sector ~ despite the possibility of sizable gains in the long run. Furthermore, advances in energy
efficiency offer substantial public benefits (such as carbon reductions and improved national security
through greater o:l mdependence) that cannot be fully captured in the private marketplace :

The benefits of past public investments in energy-efficiency R&D. have been well documented.
.Between 1978 and 1996, DOE spent approximately $8 billion on energy-efficiency research,
development and demonstration (RD&D). Just five of the technologms that were developed or .-
- demonstrated with a fraction of this DOE support have resulted in net benefits of $28 billion ' -~
- through 1996. Many other R&D successes have produced technologies yielding substantial energy. e, oL
and cost savings in the market. The DOE RD&D portfolio has also led to significant mv:ronmental, ot ;
health, productxvxl'y and economic competltlveness beneﬁts as well. 27 !

'I'he HE/ LC scenario with 550/tonne carbon charge has the potentml to reduce carbon emissions by
approximately 380 million tonnes, thereby achieving 1990 carbon emission levels in 2010. Of this .
380 million tonne reduction, about 190 million tonnes are from supply technologies. %'I_'t.\e largest of :
- these technolopes involves increased use of natural gas for electricity. generation . (mcludmg,%
.~ repowering existing coal-fired power plants and dispatching natural gas-fired power. plants in,
- preference to coal plants). - Other electricity-supply technolog'les include renewables. (wind,’ co-

- firing coal-based power plants with biofuels, expansion of hyd.rbpower capacity, gmxing ethanol.
fuel with gasoline), power plant efficiency improvements, and nuclear power plant ex'tens:oﬁs_ “I'h ;
-remaining 40 million tonnes comes from deploymg other low-carbon technologles I"I'l'\e larges t"'&f R
these - deploying advanced combustion turbines in industry - also involves increased use of natural’
.gas. Other technologies in this category include fuel cell cogenerators in large industrial buﬂdmgs,é !

oy technologiés. Figure 1.3 (below) dlustrates this breakout of carbon emxsstons redyct:l by, type.o '

Approxxmateiy 140, MtC of the increase ‘in carbon enussions between 1990 anc 010 c(Wl.“ avy
- occurred by the end of 1997; thus, it is useful to look at ﬂ'he l3-yeu foreust startmg with :
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carbon reductions incorporated in the efficiency case cut the overall growth in carbon emissions
between 1997 and 2010 from 240 million tonnes (as forecast in the BAU case) to 120. The HE/LC

scenario with.$50/tonne carbon charge reduces carbon emissions in 2010 by about 130 million tonnes
(compared with the 1997 level)

1.4 RESULTS

1.4.1 Prospects for lmpro\red Efficiencies by the Year 2010

Table 1.1 and Figure 1.1 compare the nation’s primary energy use in quads for the years 1990 and 1997
(projected) with the results of the three scenarios.for 2010. (We have included only the high-
efficiency/low-carbon case at $50/tonne in the table and figure for simplicity.) In addition, the
HE/LC case shown below does not reflect the energy.impacts of the selected low-carbon technologies
described later in this summary (e.g., stationary fuel cells for buildings, advanced turbine systems -
and biomass gasification in industry) or the supply-side options shown in Table 1.4.

Table 1.1 Primary Energy Use in Quads: 1990-2010

- - ‘Business-as- : . High-Efficiency/
1990 1997 Usual’ Efficiency Low-Carbon
S . Case Case - Case ($50/tonne C)

Buildings 29.4 33.7 36.0 34.1 2 320
/ ' i :
" Industry 32.1 32.6 37.4 : - L (e 33.6
Transportation 226 25.5 323 M5 278
__Total = 84.2 91.8 105.7 98.7 - 93.4

Source: Energy use estimates for 1990 come from EIA (1996a, Table 2.1, p. 39)
* Energy use estimates for 1997 come from forecasts conducted for EIA (1996b)..
Numbers may not add to the totals due to rounding.

" The major observations are as follows:
.o Inthe busmess-as-usual case, energy use increases by 22 quads (26%) between 1990 and 2010 8
quads of this increase have occurred during the first seven years of this 20-year period. The
fastest growmg sector during these initial seven'years has been buildings (4.3 quads) followed
by transportatiori (2.9 quads) and industry (0.5 quads). In the BAU case, the fastest growing
sector during the remaining 13 years is transportation (6.8 q_uads) This is followed by industry
- (4.8 quads) and then buildings (2.3 quads). The rapid projected growth in the energy consured

for transportatxon is driven by esb.mates of increased per capita travel and mmunal fuel I
efficiency gal.ns _

~

. 'Ihe efﬁaency scenano cuts the overall gmwtl'n between 1990 and 2010 from 2to15 quads. This

BAU case. Relative to the BAU case, the efficiency scenario for transportation delivers
slightly more energy savings (3.1 quads) than'do the same scenanos for the industrial (2.0) or . .
A ‘buﬂdmgs (1.9) sectors. ‘Compared with 1997 levels, the smallest increase in energy growth for . -
- this case is in bullclings 0.4 quads), followed by mdustry (28 quads) and lransportahon (3 7
quads) W 3 | <%

August 1, 1997

is.a 17% increase over the level of energy consumption in 1990, down from a 26% increase in the =~
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* The high-efficiency/low-carbon scenario with $50/tonne carbon charge further decreases the
overall growth between 1990 and 2010, reducing it from 22 to 9 quads. This is an 11% increase
over the level of energy consumption in 1990. Relative to the BAU case, the high-

efficiency/low-carbon scenario for buildings, industry, and transportation’ delivers energy

savings ranging from 3.8 to 4.5 quads for each sector. Compared with 1997 levels, the buildings
sector is down about 2 quads and industry and transportation are up 1 and 2 quads, respectively.

Figure 1.1 Primary Energy Use in Quads: 1990-2010

120~
100 £
Buildings
T Enorgy
(Quaddyaar) __ s
Industry -

1973 1986 1990 1995 1997 b " Efficiency O

Business | I-llgh '
- as’ El'flchncyf :
- Uoual Low: iy
1 cm| _
. 2010 Sconarloo ;

._‘Table 12 documents the unpact of these prolected energy savings in 2010 on carbon, en‘ussions in that-

" same year. It also presents the results of the HE/LC scenarios with'both $25 and $50' ‘peritonne
E carbon charges. These scenarios show significant carbon reductions from the combmtion of greater
1. efficiency improvements, and increased use of advanced low-carbon technologxes In‘these cases, a

.- number of low=carbon eechnologles have high rates of adophon (e.g., advanced turbine: 'systems and:
A Iblomass gasnﬁcat:m in mdustry), the utility grid is dispatched to reduce ‘carbon emissions (by-using

4 many coal plants for intermediate power and by running more natural gas plants as buerload), aset
~of coal-based power plants are repowered; nuclear plant lifetimes-are extended,and key renewab!
mergy,—f.technologies are deployed. In all cases, these technologles a.ncl measures are estimated to

< S * ¥

/ Transportation .

e




Chapter1 - " e ____ Analysis Results

Table 1.2 Carbon Emissions (MtC): 1990-2010

2010
- Business-as- High-Efﬁmcnc‘yf
_ Usual (BAU)  Efficiency Case Low-Carbon
1990 1997 - Case :
$25/tonne $50/tonne
Buildings - 460 511 571 546 521 509
Industry 452 482 534 512 . 488 452
Transportation 432 486 616 543 528 - 513
Utilities® - - - - 48 -136
Total (rounded) 1340 1480 1720 - 1600 1490 1340
Change from 1990 140 380 260 - 150.. © - GO
Change from BAU =, # ' -120 230 -380

~ *This scenario mcluda the carbon emission reductions resulting from a carbon permit price of $25 or $50/tonne: -
(1) dispatch of power plants in which natural gas is favored relative to coal, (2) repowering and partial
repowering of coal-based power plants to convert to natural gas, and (3) introduction of selected low-carbon - .
technolog:es to replace conventional ones, pnmanly in the industri I and utility sectors.

®The entries in the last two columns are negative as they correspond to reductions in carbon emissions r&sullmg.

from the increased use of natural gas in power plants as a result of the SSO/tonne carbon penmt price in this . E ot ™ ( 2 .
scenario. _ :

Figures 1.2 and 1 3 complemerit the above table by :llu.strahng the carbon emissions reductxons from 1
~each scenario. The major observahons are:’ -

T e Inthe BAU case, carbon emissions are. forecast to increase by approxlmately 380 m.llhon tonn&s 15 o ;

¢ ‘The' energy-efﬁc:ency gains mcorporated in the efﬁaency case cut overall 5r0wth between 1990 pie ek ST |
and 2010 by one-third (from 380 to 260 million tonnes) Tlus represents a carbon increase of 19% g T
abovel990em:ss:ons T : e " TR S, SR

Wil . ’I'he HE/LC scenario Wlth $25/tonne carbon charge has the pote.nual to reduce carbon etrussxons'-f‘ br s

Fh - by 230 million tonnes from'the BAU case in2010. The largest part of these carbon reductions'are ;.
from increased efficiency, but major changes in electricity supply (carbon-based dxspatchmg '

and repowering) contribute nearly 35-million tonnes,-and other low-carbon technology,’ i

o _ ) - particularly renewables and advanced turbme systems produce app:oxunately another 25 ity s
§ e uulhon tonnes. -

- e The HE/LC scenario with $50/ tonne carbor charge has the potenual to mduce carbon emissions’. it
by approximately 380 million torines, thereby achieving 1990 carbon emission levels in 2010. Of Pl
. this 380 million'tonne carbon reduction, about 190 million tonnes are from increased: energy/’ L
. efficiency, 140 million tonnes: results from: increases’in' the use of low-carbon ‘fuels ‘and
technolog;es in; ‘the utzhty sector, a.nd 50 rmlhon toimes results from the use of low-carbon
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blofuels expansion of hydropower capacity), nuclear power plant life extensions, and power
plant efficiency improvements.

- The remaining 50 million tonnes of carbon recluct:ons in industry and transportation are about
equally”divided -among three sets of fuels/technologies: (1) advariced combustion turbine
cogenerators in industry, (2) biomass and black liquor gasification and low-carbon industnal
processes, and (3) cellulosic ethanol/gasoline blends for automobdes

Approximately 140 MtC of the increase in carbon emissions between 1990 and 2010 will have
occurred by the end of 1997; thus, it is useful to look at the 13-year forecast starting with 1997.
The carbon reductions incorporated in the efficiency case.cut the overall growth in carbon
_emissions between 1997.and 2010 from 240 million tonnes (as forecast in the BAU case) to 120.
The HE/LC scenario with $50/tonne carbon charge reduces carbon emissions in 2010 by about 130
rmlhon tonnes (compared with the 1997 level).

Figure 1.2 Reductions in Carbon Emissions from Each Séqmio_
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Table 1.3 provides a comparison of the growth rate in energy and in carbon emissions for the four
cases, from 1990 to 2010. For the BAU and efficiency cases, the growth in carbon emissions is slightly
more rapid than the increase in energy demand. For the HE/LC cases, carbon emissions decline
while energy consumption rises. The carbon reduction reflects the increased deployment of low-

carbon fuels and technologies as a consequence of the relahve increase in price of carbon-based fuels
precipitated by the $50/tonne incentive. :

Table 1.3 Average Annual Energy and Carbon Growth Rates, 1997 to 2010, for Four Cases

High Efficiency/ High Efficiency/
Business-As- Efficiency ~ Low Carbon Case Low Carbon Case

Usual (BAU) Case ($25/tonne) ($50/tonne)

Gross Domestic Product _
(GDP)* 1.88% 1.88% . 1.88% © 1.88%
[Energy Demand O 109%  0.56% 0.34% O 013%

~ Carbon Emissions : 1.16% 0.60% 0.05% "-0.76%
Energy Cohsumption Per -0.77% -1.30% -1.51% ’ . -1.71%
GDP (FJGDP) :
Carbon FBmlssaons Per GDP - 0.70% | -1.25% -1.79% -2.59%
(C/GDP) - '

* The Gross Domestic Pmduct in 1995 was $6,739 billion chained 1992 dollars.

® The carbon decrease per unit GDP growth for 1990 to 2010 is 0.7%, 1.1%, 1.4% and 1.9% per year for the
reference, efficiency, S?.getonne HE /LC, and $50/tonne HE/LC cases, mpechv y-

It is useful to compare the scenarios in this study to those of other studies. The 1991 report by the
* Office of Technology Assessment (OTA) titled Changing by Degrees (U.S. Congress, 1991) analyzed
the potential for energy efficiency to reduce carbon emissions by the year 2015, starting with the
. base year of 1987. Its “moderate” scenario results in a 15% rise in carbon emissions, from 1300
MtC/year of carbon in 1987 to 1500 MtC/year of carbon in 2015 (compared to a BAU forecast of 1900
MtC/year). Its “tough” scenario results in a 20% to 35% emissions reduction relative to 1987 levels,
or emissions levels of 850 to 1000 MtC/year of carbon in 2015. Our efficiency and HE/LC cases’
ranging from 1.3 to 1.6 billion tonnes of carbon emissions in 2010 are comparable to OTA’s “moderate”

case and show conmderably hlgher emissions than OTA’s "l:ough" case.

Another benchmark is prov:ded by the 1992 National Academy of Scuences (NAS) report on Pohcy _
Implications of Greenhouse Warming (National Academy of Sciences, 1992). ‘This study identified a
set of energy conservation technologies that had either a positive economic return or that had a cost
of less than $2.50 per tonne of carbon. Altogether, NAS concluded that these technologies offer-the
_ potential to reduce carbon emissions by 463 million tonnes, with more than' half of these reductions
_ arising from cost-effective investments in  building energy efficiency. Our efficiency and HE/LC
casessuggestthepol:ent:alforreducmgcaxbonenuss:onsbybetweml%and%mﬂhontomesby the
year 2010.- One reason that the NAS estimate is higher is because it is not limited to the 2010 time
frame, but rather characterizes the full potential for carbon reductions. Thus, it did not take into
. account thé replacement rates for equipment and processes, and other factors that prevent the

.instantaneous, full- market penetratwn of cost-effectwe energy-efhc:ent und low carbon LW

technologles

-

T8 -t R ' Sl August 1, 1997
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1.4.2 R&D's Potential for Further Benefits by 2020

If carbon reductions in 2010 and beyond are to be sustained at reasonable cost, vigorous R&D efforts

are needed to fill the pipeline of next-generation energy technologies. It is difficult to estimate the

carbon savings that will accrue from these technologies; however, our effort to characteriZe their ?
features suggests that an aggressive pace of carbon reductions over the next quarter century can be ;
sustained, with a sufficient investment in R&D. Our analysis of R&D potential for the year 2020

focuses on opportunities for improved energy-efficiency and renewable energy technologies. The

potential long-term contributions of carbon sequestration, advanced coal technologies, and nuclear,

power may also be significant. However, the treatment of vigorous R&D initiatives to lmprove

these supply options beyond 2010 is beyond the scope of this report.

Renewable energy technologies will l:kely play a crucial role in lmutmg carbon emissions over the -
long term. Low-carbon energy supply options are neéded to fuel domestic and international economic - :

- development without stimulating further global warming. Although renewable resources account . -
for only 7% of the nation’s total energy consumption at present, many believe that they are at the \,
beginning of a long-term growth trajectory. ‘With continuing technological developiiient and cost-

* reductions, renewables could become preferred energy resources some time within the next several . .

. decades. ' Early evidence of this transition is seen in the continuing aclopbon of renewable power ' ’
' systéms, including especially wind farms and biomass power systems, even in the face of low gas- B
fired power generation costs and consaderable uncertamty in today’s electric energy sector. s

With a v:gorous and sustained program of research, development and deployment biomass, wind, '
photovolta:cs, geothermal, and solar'thermal téchnologies could deliver significant quantities of = 7
- electricity in 2020, thereby substanually displacing carbon emissions. For example, while the use of « =« -
forestry and agricultura] residues in biomass power systems continues to be an attractive power s
option where those residues exist, the successful development of higher-efficiency biomass = = '
gasification systems would make this technology compe’hhve in a wider range of applications, =~ ' - /"
_ including for power systems using dedicated feed stock supply systems. At the same time, biological '+ = = = |
- and agricultural research on biomass production will lead both to higher blomass yields and better_ i
speasforenergyconversmnpurposesm&\eh:ture. 5 e 4

A second area in Whld'l a vigorous and sustained R&D effort could spawn a range. of ke
- improvements is in wind power systems. Potential improvements include advanced blade shapes
“that increase wind power capture while reducing stress loads, elimination of gearboxes through
' development of direct-drive generators, variable speed turbines, and better resource predu:t:on that'
] ', wrll increase the value of wmd power to power syste::ns operators. - i

-r\: Lo s

. A third area of renewables development that is  at the begmrung of a long-term growt‘h path is the Ay :
~use of renewables in buildings." Solar daylighting, passwe solar designs, solar water heatmg, and

- geothermal heéat pumps already are cost-competitive in many applications, but are not yet wrdely’

‘ used. R&D advances could substantially accelerate their market penetration. * In addition;
" building-integrated' photovoltarc, products ‘will benefit directly from advances in ‘materials
research. The ultimate vision is that many' bmld.i.ngs will become “net energy generators tbrough a

"combmahonofmwablemergymdmefﬂ'efﬁﬂmmdm : . Mg

T

' a B iy
R AL e e e

- can be achieved by the greater reliance on more precise and reliable sensors and controls or on lower-
-".* cost sensors and controls, often mtegrated into industrial processes, transportation system; and

R T R T T (T R TR R RO S L 5 R
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efficiency and renewable energy. Breakthroughs in bioprocessing, separations, superconductivity,
catalysts, and materials can have wide-ranging impacts on energy efficiency and carbon emissions

by the year 2020. Examples of spemhc technology opportunities are described'in this report by
sector. ‘ _

Six R&D areas are forecast to offer great promise to reduce significantly the energy requirements of
our nation’s buildings in 2020: advanced construction methods and materials; adaptive building -
envelopes; multi-functional equipment; integrated, advanced lighting systems, controls and
communications; and self-powered buildings.

In addition to the broad application of better process modeling, sensors, and controls in industry,
many process/industry-specific opportunities for efficiency gains exist. These are described for each
of DOE’s ta.rgeted industries of the future: pulp and paper, chermcals petroleum refining, glass,
alummum, iron and steel, and metal casting.

Many of the advanced technologies that have the potent:al to significantly improve the energy

efficiency of transportation after 2010 need considerable R&D investment before they can become AT o 4
commercially available in the year 2020. For example, to achieve fuel economies in the 60-80 miles - ERCONC S
per gallon (MPG) range and remain affordable and safe, light-duty vehicles will need- Niadigrs.s 4
breakthroughs in manufacturing processes for compomte materials; large reduction in fuel cell costs . =~ =!8
and/or cost reductions and performance gains in batteries; ultra-low rolling resistance tires; hlgh-\‘
efficiency accessories; and. highly aerodynamic designs. Opportunities for R&D to leacl to
improvements in the energy efficiency of other b'ansportahon modes are also described. '

In all, the contmued adoptlon of energy efﬁdent and renewable energy technologes and a steady'

flow of technology improvements from collaborative R&D programs with industry could make Such
environmentally friendly technology an attractive option for domestic and global energy economies :
in the future. With strong public-private partnerships to support the necessary R&D and market

transformation actxvmes, ample cost-effectwe energy products and practices will be avaﬂable in" i,
2020.

1.5 ASSESSMENT- _OF COSTS'AND SOUHCES OF CARBON REDUCTIONS-:"-ff‘f-7:f-"""'

The busm&s-as-usual scenario prqects an increase of 380 MtC/year between 1990 and 2010.° In our
efficiency scenario, in which the nation actively pursues policies and programs to promote marke
acceptance of energy efficiency while expanding commitments to research and development, energy
efficient technologies reduce this growth in carbon emissions by 120 MtC/year. Under a carbon

and trading system, in which permits for carbon sell for $25 and $50/tonne C*for the two i
considered, very substantial carbon reductions appear possible. Detailed results for these ¢
showing the sources of the carbon reductions, are contamed in Table 1.4. (Summanes of these resu;'l

-low-carbon technologles. 'I'hemhre o rar
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quantities. A Also note that several renewable resources that could play a significantly greater role
. by 2010 are omitted from Table 1.4; these resources-include mclude photovoltaics, geothermal, solar
thermal, and landfill gas.

"It is important to recognize that there are significant uncertainties in the analys:s and in many of
the factors that will determine the feasibility and the costs of achieving the carbon reductions

- shown in Table 1.4. We present below a summary of the expected technology costs in 2010, as well as
the cost of implementing a carbon permit system. While these costs are necessarily uncertain, they
are our best estimates and, in our view, as likely to be high as to be low. We note, however, that we
have focused our analysis on technology costs, and have not assessed policies or programs to achieve
market acceptance.

L1

'I'able 1.4 Potential Annual Reduct:om in Carbon Emissions in 2010, Compa:ed to the aninessnAs-
Usual Forecast for 2010 (MtC) ':' |,
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We have analyzed the economics of carbon emissions reductions from two different perspectives. In
the first, which we label “best estimate,” we evaluate all costs and benefits with a real discount
rate that approximates the cost of capital for efficiency investments for the different end-use
sectors: 7% for buildings, 10% for transportation, and 12.5% for industry. The lowest cost,-for

buildings, is based on the fact that the money for residential buildings is derived from home

mortgages or home improvement loans. The higher cost for industry reflects the fact that energy-
efficiency investments have to compete with investments for other projects. These discount rates are
not those that describe current market behavior, but rather are reflective of costs of capital if the

market did invest in the energy-efficiency measures. One could argue that a lower discount rate -
should be used for the “best estimate” case — namely, a social discount rate which might be between .

3 and 7% real - but we have made a more conservative assumption on discount rates. For the “best
estimate” case, we assume costs for efficiency measures brought about by utility, federal programs,
and state programs (e.g., demand-side management programs by utilities, federal market
transformation programs) to be 15% of technology costs. We also assume that at least half of the
efficiency occurs as a result of federal policies (e.g., standards or carbon permit charges) which add
very little direct program costs. The electric supply-side technologies are assumed ‘to add an
incremental cost of $30/tonne carbon in 2010, based on an average estimate of the incremental costs of
the technologies from the appropriate sections of this report.

The second perspective, which we label “alternative view,” assumes that there are hidden costs
associated with achieving widespread market acceptance of many of the efficiency and low-carbon
technologies, even after the imposition of a carbon charge and the implementation of major policies
and programs to promote a low-carbon future. In this perspective, we evaluate costs and benefits at a
real discount rate of 15% for buildings and 20% for transportation and industry. Program costs are

increased to 15% of the cost of efficiency measures. Other data and assumptions in this case are the
same as for the ”best estimate” case.

The results of the economic analysis are presented in Table 1.5. 'We show results for two of our-

scenarios (efficiency case and HE/LC at $50/tonne carbon) and for both the “best estimate” and
“alternative view? perspectives. Also, we have grouped the results into just four categories of

energy technologies. For more detail, both on the results and methodology, the reader is referred to
Appendix A-2. : .

The “best estimate” for the -efficiency scenario shows annual net benefits of $26 billion in 2010 ($26

billion in costs and $52 billion in benefits). This value reflects the fact that, even after accounting

for energy-efficiency. investment, the annual energy savings (without including the beneﬁts of . ‘
reduced carbon emissions) are $26 billion greater than the required investment. The “best estimate” '
for the HE/LC scenario with $50/tonne Carbon charge produces an aﬁnual net beneﬁt of $38 billion in _

' '2010 ($50 billion in costs and $87 bllhon in benefits).

N

The “alternatnre view” shows axmual net direct. beneﬁts for the efﬁcle.ncy scenario of $7 bllhon i

' 2010 ($45 billion in costs and $52 billion in benefits). For the HE/LC ($50/tonne carbon) scenario, the

“alternative view" indlcates annual net benefits of $6 bllhon in 2010 ($81 bﬂhon in costs a.nd $87 -~

 billion in beneﬁts)

112 - T T August 1, 1997
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Table 1.5 Costs and Beneﬁts of the Efficiency and Higl\-EfﬁclemylLow-Carbon Scenanos Best
Case and Alternative View Estimates (billions of 19955, annualized) ;

Efficiency “High- Emcleucyﬂ.ow-Carbon '
" Case CaseP

“Net Benefis® _ Carbon Sa\nngs Net Benefits® . Carbon Savings

Best Estimate

Energy Efficiency® 26 120 43 213
Electricity Dispatch 0 0 (1.8) : 55
Electricity Repowering 0 0 . - (1.8) T
Other Low-Carbon Techologies. 0 : 0 (s .. - P
Total 26 120 ) 38 385

. Alternative View : o R,
Energy Efficiency® . 7 g r - 1.5 ., ¢ 3R
Electricity Dispatch IR i) 55 [+ Eh 2.8 e I
Electricity Repowering - ' P 0 .o+ (1.9 BB L T N
Od\erlow-CarbonTeclwlomes R R | il (1.8) R TRy e
Total 1 SRR - | S =5 ; 385 < -

F.nergyefﬁamcycabegorymdudeethamlinmmporuhm -
meeﬁlsmdtaxbonnvhgsinlheHE{LCcuemteh&waAUm .

-‘Netbeneﬁ!sarec:alcuhtednumualmgyavmgsndnusmmﬁzedapmlcosw(emrgynvingseqmlm

for supply-slde I:achnolopu and advamed low-carbon

(4 h
SR

-

Another way to pvesent these mults is tn the form of a conservahon supply curve, as ahown for the

' HE/LC scenario ' in Figure 1:.4. This figure has the cost of conserved carbon on the y-axis
2 (1995$/tonneC)mdcarbmsavingsinZOlO(MtC/year)omhex-am Carbmsavings&ombuﬂd.inga

sector efficiency are least expensive, followed by industrial and transport:sector efficiency.;s All- -

ﬁwmofﬁwaesectorsreducecarbonemissmmdswemomyat&eumem ‘More than 200 MtC
of carbon reductions can be achieved in these thrée sectors. . The remaining 180 MtC of carbon
reductions in 2010 are in electricity supply s;demdadvamedcarbmsavmgopuqm ‘These savings:
“are achieved at a cost of $30-37/tonne 'C, but the added cost of these options is more: ‘than’

~billion per year

s all of these cases; natural‘gu replaces very hrge quantihes ofmaL Higher natural gas :
= would: result'in higher mtural as pnces‘ which in tum would mc;ease the: cost(of‘;ubstitdting

. . > .
Nl B L R

L - .t

joutwexghedby&ebmeﬁlscapturedbythemoney-savﬁtgophons,mmmgm&mnetbeneﬁtofﬂs__
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Figure 1.4 Cost of Carbon Savings in 2010, High Efficiency/Low Carbon Case (Best Estimate)
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' tra.nsfer payment... The magmtude of the transfer payment as well as the losers: and wmners‘ffrom ¥
. the transfers, depends on'the nature of policy and-its implema'ltahdn“*msaa cap“i'hdttrade ‘system '

. some alternative. #The amount of money. that'could ‘bein’ play’is very?la.rge-?JSSO/tonne' times 13
bﬂhon tomtes per year equa]s annual revenues of $65 bllhon. Rt x'ﬂb" {R‘u ™ :

O : {.’ sy )
In short, whxle there will surely be v wmners s and losers for thes_e energy-effi oo
--.__'. < scenarios, our malysis shows that their net: econonuc costsJ, ~‘under’a mngeﬁf»dssumpho 1a)
alternahve methods of cost analysxs are favorable from Sé\bxlhén"to 538 bl]h ‘per year's ¥




i) (PNN'L) LBNL and ORNL were the eo-leaders of the effort
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This analysis counts the benefits of reduced expenditures on energy but does not explicitly value the
benefits of reducmg carbon dioxide emissions.

The achievability of the cases dependé on many factors. In all cases, carbon reductions require the
nation to embark on an aggressive set of policies and programs, presumably in response to an
international agreement on climate change or other events that result in a national determination to
reduce the growth of carbon emissions. In the high-efficiency /low-carbon case, we assume a v:gorous
national program of research, development demonstration, and diffusion, and a trading regime for
carbon with a domestic permit price of $50/tonne carbon. Without some scheme that provides an
incentive of this nature for switching from coal to natural gas, and for deploying other low-carbon
technologies, much of the carbon reductions in our case would not be posslble

Government policies and programs that encourage and/or requ:re the adoption of energy—efﬂc:lency

and low-carbon technologies will be needed, along with incentives for industry to invest more in

these technologies. Additional private and public investments are necessary, not only to accelerate

the introduction of new technologies into the market before 2010 but also to ensure technology for the

period after 2010. The transportation and utility sectors are espec:ally dependent on early
: technologu:al advances to achieve the scenario results in 2010.

There is no assurance that these and other driving forces will cause the scenarios we have described
to take place. Our major conclusion is that the cost-effective technology can be deployed to achieve
‘major reductions in carbon emissions by 2010. Cost-effective energy efficiency alone can take the

nation 30 to 50% of the way to 1990 levels (from our expected base case results). An important

finding is that two additional utility sector measures can reduce carbon emissions by another 30% at
“an estimated cost of $50/ tonne carbon: carbon-based dispatch and conversion' of existing power

plants from coal to natural gas.> Finally, we identify additional technologies that can contribute up

to 20% of the carbon reductions, also for less than $50/tonne. A next generation of advanced energy-

efficiency and rénewable energy technologies promises to enable the continuation of an aggresswe
N pace of energy and carbon reduchons over the next quarter century.
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/

% $50 per tonne of carbon corresponds to 12.5 cents per gallon of gasoline or 0.5 cents per kilowatt-hour

for electricity produced from natural gas at 53% efficiency (or 1.3 cents per kilowatt-hour for coal at
34% efficiency). $25 per tonne would cut these gasoline and electricity price increments in half.

? The cost curve for repowering is relatively flat; as such, considerable additional reductions are
possible at a cost not too different from $50/tonne. The results are highly sensitive to the price
differential between coal and natural gas; at a lower (l'ugher) price differential, a higher (lower)
permit price of carbon is needed.

1.16
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. "human activities that contribute to these increases, fossil fuel combustion is by far the largest;

Introduction & Background

Chapter_ 2
_INTRODUCTION AND BACKGROUND

!

This report presents the results of a multi-laboratory study .aimed at quantifying the potential for
energy-efficient and low-carbon technologies to reduce carbon emissions in the United States. The

stimulus for this study derives from a growing recognition of the link between energy-efficiency . ,}- ]
R&Dand&uenahonsabdxtytorespondtointemﬁdnalcaﬂsmreducetl\egrowthofgreer&wuae v A
gas emissions. According to a recent report of the Intergovernmental Panel on Climate Change W
(IPCC), the earth’s surface temperature has increased about 0.2 degrees Celsius per decade since . A
1975. Further, the IPCC report concluded that “the balance of evidence suggests that there is a TR oong
discemible human influence on global climate” as the result of activities that contribute to the -~~~ -
production of greenhouse gases (IPCC, 1996, p. 5). By preventing heat radiated from the'sun-warmed . -~ .~ -
earth from escaping into space, the increased concentration of greenhouse gases in fﬁé atmosphere Tty
contributes to global wammg. ", : :

' The md;or 3reenhouse ases are water vapor (H,0), carbon dxoxlde (CO,), mnethane (CH.), ozone

~ (Oy), nitrous oxide (N,D), and a host of engmeered chemicals such as chlorofluorocarbons. (CFCs)
CO, accounts for a majority of recent increases in' the: ‘heat-trapping capacity of the atmosphere, '
with worldwide atmospheric concentrations of CO, increasing at about 0.5% annually. Of all the

_.mwmmzforahmt@%of&wmmhomwamhgmﬂﬁng&ommthmmmcmhrg&d_ e
years (NAS, 1992, Table 2.2, p. 8). Energy-efficient technologies reduce CO, emissions by displacing *

theneedforfossilfuelcombusﬂm,dﬁsrepoﬂfocumm&ﬂssh\glegremhousegas This reg

quantifies the climate benefits of energy-efficient and low-carbon eedmolog:esmtermslof mdvmt:l:i.t.\u'\sr

: mmll.imsofmetnctonsofcarbonﬂm(:)enﬂtted.' :

e L T

sy energy-efficnency R&D can deliver by thevyear 2010, and by descnbmg the potenﬂ;l for future
'~ research to reduce carbon emuslom even farther this repoxt is’ intended t6 merm a broad publicr




. efficient technology.

The other two cases, dubbed the “high efficiency/low carbon” (HE/LC) cases, describe a world in "'+

 national R&D effort to develop and transform markets for low-carbon energy options (e.g., fuel cells¥ i
. for microcogeneration in buildings and advanced turbine systems for combined heat and' powef' ] .-_'
- industry). The difference between the two HE/LC cases is in the assumption of a carbon permit price

2= equivalent policy. measures that increase the price of carbon-based fuels relative to those with’ lus i
‘carbon). . We assume a domestic permit price of $25 and $50 per tonne of carbon for the: two cases:ik

- that is more vigorous than in the efficiency case. In some sectors (buildings and industry), the carbon
... price signal, combined with policies promoting energy efficiency, is believed to trigger:the t bull%
;1 the addmonal carbon reductxons portrayed in the HE/LC cases. . In the transportation sector:rit 5
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‘technology data (or, in the industrial sector, historical relations) as a key input. We chose to run*

The report focuses on energy-efficiency and renewable energy R&D. The coverage of additional
selected low-carbon end-use and electricity supply options was based in large measure on their

perceived potentlal to contribute significantly to stabilizing carbon emissions by 2010 at theu- 1990
level, which is one possible national target under discussion.

2.2 METHODOLOGY
2.2.1 Overview

To achieve these objectives, we started with the Annual Energy Outlook 1997 (AEO97) reference
case forecasts for the year 2010 (Energy Information Administration, 1996). - After thoroughly
reviewing these forecasts on a sector-by-sector basis, and working with EIA staff, we chose to accept
the EIA “business-as-usual” (BAU) scenario as is for buildings and industry and to modify some of ' 7
the assumptions and data and produce a new BAU case - not greatly different from the EIA case - for : e T
the transportanon and the electric utility sectors. : '

We then assembled existing information on the performance and costs of technologies to increase .’ -

energy efficiency or, for selected end-uses, to switch from one fuel to another (e.g., from electricity to | st
natural gas for residential end-uses or from gasoline to biofuels for transportation). For the buildings * = =~ ' - ™
sector, the technology performance and cost data base are extensive. For transportation, the data - - ]

B

. base - although less fully developed than for buildings - is sufficient for our purposes. For industry, - i S
" only partial information on technologies and costs is presently available. . As a result, the analysis = -~ R

for industry relies primarily on historical relations between energy use and economic activity and, -
much less on explicit technological opportunities. The industrial analysis also includes some = *

Y S

“examples of industrial low-carbon technolog:es The analysis of low-carbon supply technologies in’

the electricity sector is based on a review of the literature including detailed technology_'_ : Sy
characterizations prepared by DOE in conjunction with its national laboratories and industry. -~ ..' ~ Nk

Next we created scenarios of increased energy efficiency and lower-carbon emissions using the /"

three scenarios other than the BAU case. We have termed the first the “efficiency” case.=It »' =
assumes that the United States increases its emphasis on energy efficiency through enhanced .\ - .
public- and private-sector efforts. The general philosophy of the efficiency case is that it reduces,’."'

but does not elzm.lnate, various market barriers and lags to the adoptzon of. cost-effectxve ene:

which, as a result of commitments made on a climate treaty or other factors, the nation has!
embarked on a path to reduce carbon emissions: They. assume a major effort to reduce carbon
emissions through federal policies and programs (including' environmental-regulatory reform),”
strengthened state programs, and very active private sector involvement. They include a focused '

resulting from a  domestic trading scheme for carbon emissions with a cap on U.S. emissions (or from':

Both of these HE/LC cases include a program of researd\, development, demonstration and ¢

T T T T Augesi T 199740
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 the R&D-driven technology breakthroughs that generate the bulk of the carbon reductions beyond
the efficiency case. For the electricity sector, higher prices for carbon based fuels cause larger shifts
from coal to natural gas; for this sector, these same higher relative prices combined with federal

and private research, development, and demonstration can bring advanced low-carbon technologies
to market.

Although the work focuses on 2010, we also look beyond this date. Here we describe new
technologies, materials, processes, manufacturing methods, and other R&D advances that promise
to offer significant energy benefits by the year 2020; for this time period, we make no effort to
forecast specific levels of market penetration, energy savings, or carbon reductions. Thus, instead of
creating scenarios we describe the technological irinovations that could enable the continuation of an
- aggressive pace of decarbomzatlon well into the next qua.rter century, if appropriate investments in
R&D were made. _

2.2.2 Time Frame L -

Analysis for all sectors focuses on two base years (1990 and 1997) against which future progress is
benchmarked, and a target year of 2010 for assessing emissions reduction potential. Energy use and
emissions for 1990 and 1997 are reported as base years agamst wluch we compare future energy
consumption and carbon emissions.

The report examines a "snapshot" of energy use and carbon emissions, by sector, in 2010. The
increased use of energy-efficient technologies combined with the development of new technologies -
- based on past R&D plus an i.nv:gorated R&D effort initiated in 1998 are needed to achieve our 2010
scenarios. : : . :

We also highlight the likely post-2010 benefits of an intensified investment in energy R&D. This -
captures the effects of 'technologles that may not be widely commercial for some years but that could
deliver cost-effective energy savings and emissions reductions, if public and privately supported :
R&D were to accelerate their proof of concept and reduce their developmental risks.

223 End-Use Efficiency Scenarios 4
Each of the three’ end-use sector chapters is consistent in terms of overall approach, scope, and time.
" frame. They each analyze three scenarios for the year 2010: a business-as-usual case, an efficiency

case, and a high-éfﬁciency/low-t:arbon case. (In the integration of this work, we later assess two:
~ different HE/LC cases - one with a $25/tonne carbon’charge and the other with a $50/tonne carbon
charge. The buildings sector also presents a “frozen efficiency” baseline, for additional’ compa.nson
purposes. While there is variation in the methodologies used to estimate the energy" savings and.

‘emission reductions potential of each sector, the three sector chapters are similar in using’a: e %
‘combination of technology analysis and model-based forecasting. Specifically, the buildings'and = . -

transportation sectors use stock models with ‘technology characteristics and other parameters taken':
~ from assessments of individual technologies. ‘The industrial sector forecasts conservation investment

: behawor based on econometric modelmg with mdustry-spec:ﬁc conservation supply curves as mputs. h o

“All of the sc’enanos descnbed in thxs report use the AE097 forecasts of national .economic output
* measured by gross domestic product (GDP), which is projected to increase by 1.9% per year through -
et 201840 Smularly, the ‘buildings sector. uses the AEO97 forecast:of growth in- residential’ and
. commercial floorspace; the industrial sector uses the AEO97. assumption of a 2.1% annual’ growth :
 rate for manufacturing product:on,_ and the: u-ansportahon sector uses the AE097 forecast of 437%"
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The scenarios for each sector also use the AEO97 energy price forecasts. World oil prices are
assumed to rise from $17 per barrel in 1995 to $20.4 per barrel (in 1995$) in 2010. In AEQ97, natural
gas prices in the industrial, electricity, and transportation sectors increase throughout the forecast
period; natural gas prices for the residential and commercial sectors decrease significantly.
Between 1995 and 2010, the ‘average price of electricity is projected to decline by 0.6% a year as a
result of competition among electricity suppliers. Electricity prices are forecast to decrease the most -
for industrial customers and the least for residential customers.

Such macroeconomic and fuel price assumptions strongly influence the rate of penetration of energy-

efficient technolog:es in each sector. Further details regarding these assumptions can be found in_
EIA (1996c).

Frozen Efficiency Baseline. This case, which is analyzed only for the buildings sector, assumes that
energy-consuming equipment and systems existing in the year 1997 remain at the same efficiency
until they are retired. This equipment and these systems retire over the 1997-2010 period at a rate
based on standard equipment lifetimes. It assumes that all new equipment employed after 1997
remains at the efficiency of new devices in the year 1997. The frozen efficiency baseline provides an
. upper bound to likely energy demand (under the economic assumptions applied to all the cases),
" because it ignores all forces leading to higher efficiency of new equipment in the business-as-usual

case. It also ignores any retrofits that might take place if there were economic reasons for early
retirement of equipment. '

This case is presented primarily for heuristic reasons: it describes an easily-understood -case in :
which technology does not change. This is useful for exploring the impacts of technology change.
Also, the case is not necessarily divorced from reality: in the era of low energy prices preceding the

oil embargo of 1973-74, the energy efficiency of many household, transportation, and industrial
technologies changed very little.

Buisiness-as-Usual Case. The busmess-asPusual (BAU) case represents the best estimate of futune
energy use given current trends in service demand, stock turnover, and natural progress in the

~ efficiency of new equipment. It assumes that'R&D and implementation programs at DOE and EPA.

continue at more or less current levels, without a significant influx of new funding. It captures likely

changes in efficiencies of new equipment over the analysis period. It also allows for some early |
retirement of equipment where cost savmgs from new energy-efficient products are high relative to |

- purchase and installation costs, as.in some industrial motor and ‘drive systems and commercml

lighting retrofits.

To create this scenario, the bmldmgs and industry sectors adopted the AEO97 reference case as theu-
BAU cases. For the transportation sector, we modified AEO97 somewhat. Specifically, the AEO97
reference case forecasts that the efficiency of passenger cars will increase from 27.5 MPG in 1997 to
31.5 MPG in.2010. We believe such improvements are unlikely in the absence of increases in real |
gasoline prices and hence our BAU case for transportation leaves the MPG performance of hght-duty
. vehicles in 2010 ‘unchanged from 1997 performance.

Efﬁcnency Case. The efficiency case clescnbes the potentmi for cost-effective, energy-efﬁcxent i
* technologies to penetrate the market by ‘the year 2010, given an invigorated public- and pnvate— R ’ S
sector effort to promote energy efficiency through enhanced R&D and market transformation o
“activities. This case assumes that national policy, possibly in combination with exogenous.events, - i
leads to an increase in the cost-effectiveness and deployment of energy-efficient technologies. -Cost-.:
effectiveness is improved because R&D, in combination with increased deployment efforts, result i
' decl:mng capntal costs. We do not specxfy the pohc:es or exogenous events that could preclpltate‘f*

2.4 . Ry s : August 1, 1997 .




. vis to see it as an attempt to 'model a world where an- international global wam'ling treaty

S nations) is to stabilize carbon and other greenhouse gas emissions in 2010 .at 1990 leve The United

e deploy: energy-efﬁciency and low-carbon' technologies, 'such as. i.nc:eased
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such changes. Insteod: we examine the potential for technology-based energy and carbon reduct:ons, Grep (et : ;-.'
assuming that significant efforts are undertaken to enhance the attractiveness of these technologies. R SRR |

To be attractive to these manufacturers and consumers, a technology must be cost-effectwez Thus,
this scenario limits itself to describing the potential for cost-effective technologies to reduce energy -

- use and carbon emissions. A technology is defined as “cost-effective” lfxtdehversagoodorservme g
at equal or lower life-cycle costs relative to current practice? Externalities are not internalized in* ™ -
this definition of cost-effective. An energy-e&icnent technology may be societally cost-effective, for - -
instance by-taking into account its air quality or safety benefits, but not be judged cost-effective by .
our narrower economic criteria. This scenario reflects the view that pohcyophome:dstthatwmﬂdi A
slow climate change without harming American living standards, and these measures may in fact Wity Nping
improve U.S. productivity i in the longer run” (Arrow et al., 1997). RO BN

: Compared to the busmess-as-usual case, the efﬁcxency case assumes (1) better technology and (2)4 '
: l-ugher penetratxon rates for energy-efﬁc:lent and’ low-carbon technologles :

.sif:i-- : g
1. "Better technology results from an mv1gorated public- and pnvate-sector investment i in R&D
" such that energy-efficient technologies become more cost-competitive based on ‘current fuel i
- prices. Performance improvements between 1997 and 2010 are mostly mcremental in tlus

scenario, but by 2020 they couldberevoluhonary RO ; LM

v _“H:gher penetratxon rates” result from an invigorated set of pohc:es and -market
. transformation programs that remove or reduce' market failures which inhibit the use of
energy-efficient and low-carbon systems. Through improved information and risk reduct:on,
_capital markets: for enetgy-efﬁdency investments could be strengthened.and. consume
mvestment hurdle rates for the pu.rchase of lugh—efﬁc:ency eqmpment could be lowered.:

~ Despite its assumpuon of an agg:essive pubhc co::mmunmt to energy efﬁciency this scenano also :
. takes into"account real-world experience and program implementation constraints which suggest

that it is not reasonable to assume that every consumer will purchase the least-cost h.lgh-efﬁc:ency)
technology option. There are many reasons to expect a shortfall from such a maximum case:: capttah
 rationing, imperfect information, lmsplad:ed mcentwes, and the u.nevexmess of Supply,
% and mamtenance networks (DOE; 1996b) ¢

s greater commitment. to! reducing carbon ‘emissions through federal pohc1es nnd
R ‘strengthened state programs, and very active private sector involvement.  One way to view this

. negotiated over the next few years and where meoutcome for the United States. (andv&erArmex’I“*f«?

£ . States pursues those reductions by (1)’ aggressively instih.;hngvfederal policies to
umsfmuonmdn&o,effommd(z)byimumgmdabhmussfonpmm '
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* The actual increases over time in the permit price of carbon (which we model as averaging
either $25 or $50 per tonne for much of this period);

¢ Increased federal effort to accelerate R&D and diffusion of low-carbon technologies;
e The development and introduction by other countries of advanced low-carbon -taechnologies; and

¢ The change in consumer preferences and behavior that would result from an international

treaty and national commitment to stabilize greenhouse gases, much like changes in consumer
behavior in the aftermath of the oil embargo of 1973-74.

In summary, this scenario for 2010 describes a combmatxoh of better technology, “readier” markets, -

and a price of carbon that results in a mgmﬁcantly increased willingness to manu.facture, purchase,
and use low-carbon technologxes :

224 Methodologlcal Differences Across Sectors

The operauonal deﬁmhons used to model these scenarios for the individual end-use sectors reflect . - ‘-
the above conceptual definitions, but are nevertheless distinct (Table 2.1). These differences are due . -
partly to the modeling apprbaches used for each sector. "l"hey also reflect the authors’ sense of what b e
could “drive” significant increases in energy efficiency in each sector. 'For instance, to achieve a<': ~
high-efficiency/low-carbon scenario, the transportation analysis postulates a set of technology ™

brealcthroughs ‘The industrial analysis, on the other hand, achieves its high-efficiency/low- -

carbon scenario by doubling market penetration rates and assuming that energy-efﬁnency decxsmns s
are treated ‘as strategic investments with correspondmgly lower hurd.le rates.’ -

~The sectors also dnffer in the way that life-cycle costs and benefits are calculated to determine the: %
-cost-effechveness of technologxes in the:.r effu::ency scenarios.

e The bmldmgs sector employs a 7% real dlscount rate to value the stream of benefits - accruing v N
from an investment. - These benefits accumulate throughout the specific operational lifetimes: = %
assumed for individual Uechnologles The efficiency case assumes market penetration of about -

. - one-third of the technologies 'that are cost-effective at a 7% real discount but not edopted m
.. -the busmess—asa-usual case. The' HE/ LC case doubles this peneu'ahon

e The mdustnal sector assumes a, capital recovery factor (CRF) of 15%, rather than 33% (wluch % Y dye
is the BAU assumptlon) Thus, to be considered cost-effechve in tl'us sector, an mvestment B AR

s ‘must pay back in no more than approxxmately seven years e : 5 5 ._.»\ 3

e The transportatxon sector uses a 7% discount rate, but it is apphed only to the first five years of« b b o

operation, even:though the expected lifetime of a vehicle may be much longer. This ﬁve-yeax VS
period is meant to reflect the realities of purchase behavior in this sector, and results in
. decisions that_a_me based on considerably less than the full life-cycle of benefits, ./ -y e

e
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Introduction & Background Chapter2

Table 2.1 Conceptual and Operational Definitions of Scenarios for 2010

Scenario/ Business-as-Usual Efficiency High-Efficiency/
Definition (BAU) ; (EFF) Low-Carbon (HE/LC)
Conceptual * | Best estimate of future  |.Potential for cost- Optimistic but feasible
Definition energy use given current | effective, energy- potential for energy
trends in service demand, | efficient technologies to | efficiency and low-carbon
stock tumover, and penetrate the market technology based on a
natural progress in the given an invigorated greater commitment to
efficiency of new | effort to promote energy | reduce carbon emissions
equipment, including | efficiency through resulting from actions that
advances supported by enhanced public and might include.the creation r
current public-sector private-sector R&D and | of a market value for
programs; assumes no market transformation | carbon of $25:and $50 per -
changes in federal energy | activities. tonne.
or environmental '
poli_cie_s.

Operational Definitions:

Buildings . | AEO97 reference case 35% of the difference in | 65% of the difference in .-
> ; developed using the ° total energy savings . total energy savings
NEMS model.? between the BAU and between the BAU and .
.| cost-effective ener cost-effective ¢ energy
savings potential.” - 5““"85 potential.
Industry AEO97 reference case; The capital recovery | The CRF is lowered to
' LIEF is calibrated to this | factor (CRF) for enefgy- 15% and the penetrahon
case and then is modified | efficiency investment rates for energy-efﬁment :
to produce thetwo' = | used in LIEF is lowered | technology used in the
efficiency scenarios. ~ from 33% to 15%.€ ' BAU are doubled
Transportation| AEO97 reference case Assumes earlier : Postulates breakthroughs
' modified to hold new introduction of advanced in hybrid vehicle W DR
light-duty vehicle fuel | fuel economy technology | technology, major .~ '/ | =~ "¢
H economy constantat- . | and adds certainkey | ‘aerodynamic and éngme L # 2
"+ | current Ievels S technologies that are' not efficiency gains for *
_ I mtheBAU g comercmlh‘ii'cmft,a.nd
. | other technological ** * ¢|" '} 3
: achievements. e oy
e NEMS Natlonal Energy Modebng System de\reloped by DOE's Energy Infonmhon Adnumstnhm b i A ;
b Tie cost-affactive energy savi?ﬁgs potential is defined as the différence between the ener dmnd that n:sulls'.. : g
from using the most energy-efficient of the cost-effective technology currently “available or forecasted to be: ot

‘available by 2010, and the nergy demand in 2010 assmmhg bumnas—as-usual ratu of techmlogy change and use'

+in the economy. 2 . : ‘ SR

- ' .
e LIEF = Lon 'l"trm Indu.stnal Ene Forecastm moclel develo ed b A rme Nahonal Laborato lnd
% Luwrenoe BerEeley Natlonal Laborat;%yy g & _ p IY rgo o ry
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2.2.5 What the Study Does Not Do

This report does not describe the policies that might be implemented to achieve higher
penetrations of energy-efficient and low-carbon technologies. (Reviews of a wide range of possible
policy options can be found in several recent publications, including OTA (1991), NAS (1992), and .
DOE (1996b)). Rather, this report highlights the potential performance and impacts of
technological developments and transformed markets. The existence of cost-effective technologies
isa prerequisite for public policies to work. Without the technologies, policies to reduce greenhouse
gas emissions will be very costly. Indeed, this analysis suggests that carbon stabilization could

produce net benefits if the nation invests srgmﬁcantly in cost-effective energy-efficiency and low-
carbon technologies.

Thus, we believe it is critical to understand the availability of technologies, their performance, and
their costs for as many end-uses of energy as possible. Armed with this knowledge, discussion of
policies becomes much more meaningful. Without it, such discussion is less likely to lead to good
decisions. Thus, we choose to focus this report on the more narrow topic of technologies in the belief '

that doing a credible job in this area will ultimately further the policy dialogue.

A second reason for focusing on technologies is our belief that the role of R&D on energy-efficient and
low-carbon technologies as a means to deal with climate change and other environmental impacts
has been inadequately recognized. If effective energy technologies are not developed, then the cost
of reducing greenhouse gas emissions (and other environmental impacts of energy) will be very high. -

As in the AEO97 reference case, each of the scenarios is completed at the national level. Thus,
regional variations in population and economic activity are not considered, nor are regional
differences in fuel price, weather, or air quality and environmental conditions that might create
regional niche markets for particular technologies. As'a result, our analyses have undoubtedly
overlooked the possible development of regional markets for advanced energy technologies. A

valuable next step would be to conduct analyses at a finer geographrc scale to produce national
estimates that reflect such regional variations.

2.3 OVERVIEW OF THE REPOF_IT |

The rest of Chapter 2 sets the stage for the remainder of this report. It describes historical energy
and carbon trends, both at the national level and by sector, as a backdrop for assessing energy, .
consumption and carbon ‘emission forecasts. It also discusses the government’s role in energy R&D,
including the rationale for government support and some evidence of past energy-effmency_
teclmology successes that benefited from govemmmt sponsorsl'up '

Chapters 3 through 5 address each of the major energy end-use sectors: bulldmgs (Chapter B
industry (Chapter 4), and transpor\tahon (Chapter 5). Four tasks are completed for each sector: :

K Energy scenarios wrth and w:thout a strong effu:xency push, focusmg on the year 2010, and

including compar:sons with the AE097 prolectlons from the Nahonal Energy Modelmg o s

System, i

R Documentauon of the cost and performance assumptlons for individual energy—efﬁaent and’ ) 'y

low-carbon technologies; . : !
53 'Development of three scenarios (business-as—usual efﬁclency, -and hrgh-efﬁcxency/low-;
"+ carbon cases) for the year 2010 and an explanation of how the scenarios were developed and’

W T £ T . ST . °  August 1, 1997
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\

4. Descriptions of new technologies that could become available in the 2010 to 2020 time period, .
as the result of R&D over the next two decades.

Each of these chapters is accompanied by appendxces that provide detailed documentation of the
technology assumptions and the forecasting methodologies used. These are labeled Appendices C
(buildings), D (industry), and E (transpo;-tahon)

Chapter 6 analyzes the electricity sector to forecast the effect of electricity and demand savings in' -
the year 2010 on CO, emissions from power plants. It also assesses the impact of a $25/tonne and -
$50/tonne permit price for carbon on the generation mix used by the electricity sector in 2010. The -
results of these analyses are used in the buildings and industry sector chapters to convert electricity
savings into carbon reductions. Results from this chapter reveal the importance of fuel choice for
new power plants and fuel switching for existing power plants as determinants of carbon emissions in
2010. Specifically, the cost and magnitude of fuel switching from coal to natural gas for power.
generation, the possible early retirement of some coal-fired plants, and the upgradmg/repowermg L
of exzstmg plants were identified as key i issues for Chapter 7. A g

The poss:ble convermon of coal plants to natural gas combined cycle tecl'mologles is analyzed L DRy e
Chapter 7, as one of many electncxty aupply-vsnde options for reducing carbon emissions by 2010.:\ - .
Other options are addressed in Chapter 7, albeit more briefly, including cofiring coal with biomass, : =
efficiency improvements in generation and T&D, advanced coal technologies, and nuclear plant life
. extension. The chapter also characterizes the carbon reduchon benefits that could accrue by the -
k: year 2020 from a sustained renewable energy R&D effort.
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24.1 National Trends P R

T

- In studymg historical trends in energy use and carbon emissions, we Thave chosen to hlghhght the . .:;.'}' S
years 1973, the beginning of rising energy prices to the nation; 1986, the year in which energy. prices ;"% ..
began a ten-year decline in real terms; 1990, the year generally used as a reference for cubon nE L
emissions; and 1997, the first year of our forecest penod ; oy
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Factories: adopted more efficient manufactunng processes and pumhased more’ efﬁqent motors Sfor
.- conveyors, pumps, fans, and compressors. These investments m more efficient technologxes we!

'lmplemented to promote energy-efficiency. ‘About one-t!urd of the freeze in. energy use durin 1l
period was the result of structural changes such-as declines!in’ energy-intensive industrya
. increases in the semce sector, two-thu'ds was due to mcreases m energy efﬁc:ency (DOE, 199 g

" The gams in energy productnnty acmeved by the UsS. in the hvo*decades follomng*the_ /
Arab oil embargo represent one of the great economic sucoessetones of th:s century ‘The extent

-/ which the U.S. economy improved its. energy-‘producu ty&can*
" relationship bétween total energy consump . gross

3 ..-._.'-;',Flgu.rez.l. lnFigureZ.l pnmaryenergyuseis




Chapter 2 i v - Introduction & Background

to 13.4 thousand Btu of energy per dollar of GDP (19925) (EIA, 1996a, p. 17). DOE estimates that the
country is saving $150 to $200 billion annually as a result of these :mprovements. :

Figure 2.1 Energy Consumption Per Dollar of Gross Domestic Product: 1973-1995

. 100‘_-.;_-; i e Primary Energy Use g e
~, ======ie- Energy Consumption Per Dollar
; of GDP

8
o
das o

1ejjloQ 184 uopdunsuo) ABieu3

" U.S. Primary Energy Use
S n Quads)
3 3

éo g I e B J_ f Ll l I I T l B ! SR l Ll l 1 10 g
1970 1975 1980 1985 1990 1995 .'

. j 7
Startmg in 1986 energy. prices began theu- deseent in real terms thathas continued to the present. As
a result, energy demand grew from 74 quad.s in 1986 to 91 quads in 1995, and it continues to increase.’-
One ofthema;o:lusonsof the period since 19731sthat&zeeconomywdlandcanrespondmenergy ‘ he
price changes. Inaddition to prices, other factors are also important and can slow the decline i R .j; NG
conservation activity that otherwise would be expected ‘with declining energy prices. ‘Federal /'«
policies, as well as federal, state, and utility programs and consumer preferences for energy-efficient .- ¢t
appliances, houses, and cars can increase the:purchase and use of energy-efficient products. v R e
.‘ Technolog:cal ‘developments can improve the energy eﬁﬁaenqr reduce the carbon emissions, and =
- often improve the performance of the product. Demand for energy-efficient products and low-carbon
TG IR mrgytechnohglesmalsoshmgthenedbyfacbomsuchasmmmmhlcmoems £

g 1

242 SectoralTrends T TS e o R, s

Each end-use sector functions d.lfferently in the Us. energy marketplace. One of the reasons for ¥isiy) g
; these differences is the differing market structure for delivering new technologies and ‘products i qh '
each sector. Residential and commercial building technology is shaped by thousands of building

contractors and architectural’ and engineenng ﬁn:ns, wherees transportatxon beclmology is m the
hands of afew manufacturets. A :

pnmpa.l \ irg.)mnufactmmgmd Irmsporhhmarenot the;- 3
the causes pf,iinefﬁcienc‘ies in homes and office buildings, although there ‘are some Bimilan
1 (Hirst and Brown, 1990). For:exam ple, in the manufacturing sector,;energy-efﬁc:ency \investmen -

are >hmdered bgga;.p;efereﬁce for. hwestments.!ﬂ'gat increase output com with 'investments 5&;:&&3&
reduce operalmg* costs. ~s;l'he cost and relati\re ;difﬁmlty ‘of obtnming reliable m.formdtion often'ﬁh
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partly due to the lack of widely accepted building energy rating systems. These same information
gaps do not characterize the transportation sector, which has a well understood labeling system for
_vehicles, in the form of miles per gallon. Misplaced incentives inhibit energy-efficient investments
in each of the sectors. Consumers often must use the energy technologies selected by others.

Specialists write product specifications for military purchases that limit access to alterriatives. .

Fleet managers select the vehicles to be used by others. And architects, engineers, and builders have
great control over the energy integrity of buildings, even though they do not pay the energy bills.
The involvement of intermediaries in the purchase of energy technologies limits the ultimate
consumer’s role in decision making and leads to an emphasis on first cost rather than life-cycle cost
(DOE, 1996b).

The end-use sectors also differ in terms of their ability to respond to changing energy prices. The
transportation and residential sectors can respond relatively rapidly to price spikes, through
reduced dnvmg and by adjusting thermostat settmgs, respectively. -

'I'he vast differences in the R&D capabi.li'ty-of the various sectors also influence their ability to
respond quickly to changing energy prices and market signals. The private sector as a whole spends

more than $100 billion per year on R&D, dwarfing the government expenditure on all non-defense -
technology R&D. Of this R&D expenditure, the automobile manufacturers stand out - Ford alone

spends more than $8 billion per year on R&D. Next comes the rest of the industrial sector. Here,
manufacturers account for a majority of the R&D expenditures. Finally, in the buildings sector, the

" construction industry has virtually no indigenous R&D. The Council on Competitiveness in 1992
estimated that the construction industry spends less than 02% of its sales on R&D, far less thanl -

other industries, which average 3.5%. _

Fmally, each of the sectors is distinct in terms of theu dynamics and pnmary societal benefits from
- improved energy efficiency. Improving the efficiency of transportation is needed to improve air

quality and reduce dependence on unported oil. Improving the efficiency of the industrial sector
. improves economic competitiveness and is often effective in preventing pollution. Opportunities for
energy-efficiency improvements are most widespread in the buildings sector because of market =~
barriers in the form of information that is difficult to obtain, energy consumers who do not make ' *
- purchase decisions on energy-using equipment, etc. Such differences make analysis by end- -use sector pian g

essenu.al for understandmg t.he U S. energy, carbon, and innovation pu:ture as a whole.

; 'Table 2.2 presents the primary energy consumed annually by the buildings, mdustry. and '

transportation sectors between 1973 and 1997. It shows significant sectoral differences in energy = - - :
consumption trends. For instance, during the 1973-86 period when the country’s primary energyuse '/« -
-was steady at 74 quads, energy use in buildings and transportation increased by 2.7 quads and 22: 25

quads respechvely, industry expenenced a compensahng decline of 4.9 quads.

Table 2.2 Primary Energy Usein Quads. 1973-1997

1973 1986 1990
. Builldings. - v .21 T3S - L 20d. T
Lt Industry . ) BLE 4 266 ! NI RO
. Transportation 1867 " 208 . v 226000 W0
B O AP T s T AR T %

‘ come from

" Source: Eliy(use estimates for 1973,-95 come from EIA (1996a Table’ 1 1 B p 39) Energy use utlmaten for 1997 :

1996¢).
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Over the entire period from 1973 to 1997, energy use mcreased in buildings from 24.1 to 33.7 quads
(40%); in industry; from 31.5 to 32.6 quads (3.5%); and in transportation, from 18.6 to 25.5 quads
(37%). As shown in Table 2.3, the growth in buildings and transportation has been relatively
steady, at less than 1% per year from 1973 to 1986, and between 1.3 and 2.9% per year from 1986 to
1997. Growth in energy demand in industry has been thuch more volatile during the period, showing
substantial declines during the period of rising prices (a negative 1. 3% annual growth for the 13

years of increasing energy prices), an increase of 2.7% per year from 1986 to 1995, and a 2.9% per year
decline from 1995 to 1997.

Table 2.3 Historical Energy Growth Rates: 1973-1997

- AAGR AAGR AAGR - AAGR AAGR
- 1973-97 1973-86 1986-90 1990-95 1995-1997
Buildings L 141% 0.85% 225% 177% 2.46%
Industry ; 0.14% -1.31% 4.81% 1.45% -2.87%
Transportation 1.32% . 0.86% 2.10% 1.29% 2.86%
Total 0.89% . 0.0% 3.18% 1.48% 0.66%

AAGR = Average Annual Growth Rate

/

The growth of carbon emissions dun.ng the period roughly follows that of energy demand growth.
Table 2.4 shows estimated carbon emissions from 1973 to 1997. Like energy, carbon emissions were
flat between 1973 and 1986. The increase in the fraction of coal in the final mix from 17.5% in 1973 to
23.2% in 1986 was offset by the increasing fraction of pnmary energy from nuclear power, from 0.1%
in 1973 to 6.0% in 1986. From 1986 to 1997, carbon emissions grew more slowly than energy

. consumption. This was a result of an increase in the share of natural gas from 22.5% in 1987 to 25.4%
in 1997 and in electricity from nuclear power from 4.5% to 7.2%, combined with a small decrease in
coal (23.3% to 22.5%) and a larger decrease in petroleum (43.3% to 39.7%).

Table 2.4 Carbon Emissions from Fossil Energy Consumption: 1973 to 1997

- r 1973 ' 1986 1990 - 1995 1997
Carbon emissions from = : , : g o
energyian(!: 1260 1240 134 1424 1480
: 1973-97 1973-86  1986-90 1990-95 | 1995-97
Average annual oElE TR P G ' . s
- growth rates (AAGR) 067 - -0.12% 2.03% 116% 1.95% -
- for carbon emissions . G T . .

*Sources: Carbon emissions estimates for 1990 are from EIA (1996b, Table 6 p- 16), and for 1995 are from EIA
*- (1996b, Table A19, p. 120). Carbon emission estimates for 1973 and 1986 were derived using factors for carbon’

_ remissions from from combustion of oil, natural as, and coal for 1990. For 1997 they are f'tom the end-use sector
analyss desmbed in Chapters 3 t.hmugh 5 report S s

> P
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2.5.1 Flatlonale for Government SUpport

- Between these'two extremes is a wide range of apphed technology development and deployment ¥ o 3

o \ » (including energy and environmental benefits) are 50% or higher This economic barri
- 1. extent to which the private sector can supplant a government role ‘in mamtamihg
“1beneficial R&D.  The third situation occurs when the public sector is the primary cons m

Introduction & Background ' : Chapter 2

Although non-CO, industrial emissions of greenhouse gases are small by weight, they have global

N warming potentials (GWPs) that range from 21 for methane to 23,900 for sulfur hexafloride (SF).

Carbon dioxide has a GWP of one by definition. Figure 2.2 shows the relative contribution of these
other gases in MtC equivalent. The largest non-CO, greenhouse gas contribution is from methane
(CH,), which is responsible for 177.5 MtC equivalent and has a GWP of 21. Next is nitrous oxide
(N,0), which is responsible for 39.1 MtC equivalent and has a GWP of 310. Finally, in 1994, various
halocarbons and other engineered chemicals amounted to 29.5 MtC equivalent. These engmeerecl
chemicals are a source of concern since their emissions are growing rapidly - and the United States is
the major source. SF, alone is increasing at a rate of 0.5 MtC equivalent per year (EIA 1996b) Note
also that many of these emissions are seen not only in energy-intensive industries but also in "l'ugh
tech” and service industries, as shown in Figure 2.2.

Figure 2.2 Non-CO, Gmhouse Gas Emissions by End-Use Sector and Industry

-~ -
o

[ . I SFe —
60 - B8 HFCs s
- - N0
S 40— - I PFC Js ™ J
3 , : :
3 30 B . ] e T
(&) | . o il N
o i f ; < B 0 :
| Chenucals | “Steel | | Other Migr* | Agnculture | Transp §%
Aluminum - Forest - Metai Service . Mining/ Buildlngs -

Products Casting - - Energy Extraction : _ /
Source: EIA (1996b) ; i ; 8, e w08 ;

25 THE GOVERNMENT'S ROLE IN ENERGY R&D

Most people agree that the federal govemment has a dear and unportant role in the fundmg of basm S PV i 3
research, and that it should not fund research that the private sector would conduct'on its own. . j' “« 0|

“activities where the rationale for. federal sponsorshlp is often u.nclear

T ) - e LI

enough econon'uc ‘gain to ]ustify the «research costs. A recent Councll of»Econonuc ‘Ady
. (CEA, 1995) estimated that the private returns from R&D ‘are:20 to 30%, while: so

 “August1, 1897 .
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results of the R&D. This is characteristic, for instance, of much defense and crime prevéntion
research. ¢

- Based on these three ;usuhcahons, the rationale for government support of energy-efficiency and -,

low-carbon technology R&D is strong. Much of this research is both long-term and l'ugh-nsk and
therefore cannot be afforded by private companies despite the possibility of substantial gains in the
long run. Examples include high temperature superconductivity, fuel cell vehicles, and building
materials with switchable thermal and optical properties. Advances in energy research also offer
substantial public benefits that cannot be fully captured by private entities. - Specifically, energy-
efficiency and low-carbon resources improve energy security by reducing the nation’s reliance on
foreign sources of oil; they lead to reductions in waste streams; and they reduce greenhouse gas -
emissions, which contribute to global warming, Finally, it is possible that governments will in the
future become the principal purchaser of greenhouse gas reductions as the result of future
international agreements. In this case, the third rationale for federal sponsorship of energy R&D"

. will also apply

Industry’s R&D priorities are sluftmg away from basic a.nd applied research and toward near-term‘ PR

product development and process enhancements. Business spending on applied research has dropped « Y S
to 15% of overall company R&D spendmg, while basic research has dropped to just 2%. In addmon, G ke R |
corporate investments in energy R&D, in particular, are down significantly (DOE, 1996a, p.: 2} Pt T '

. Great potenhal exists for pubhc-pmrate R&D partnershxps to produce scientific breakthroughs and e

: -{.‘--_-'_ ‘!‘hus, the value of the e‘nergy rsaved by these ﬁve technologm alone, far exceeds the cost to thgrw'
Ao taxpayers of DOE's enhre mergy-efficiency‘-R&D budget over the past two decades Addtﬁomql 3

incremental technology enhancements that will produce new and improved products for the"'- it

'r

- marketplace. U.S. industry spends more than $100 billion per year on all types of R&D. Thetop20 =

R&D performing companies. all have R&D budgets exceeding $1 billion per year.. These =
expenditures dwarf the U.S. govemments energy-related - R&D  appropriations. If climate
mitigation - policies reoriented ‘even a tiny fraction ‘of this private-sector expendlture L iy
capability, it could have an enormous impact. One way to reorient private-sector R&D is through © ...

o industry-government R&D partnerships that involve joint technology roadmapping, collaborative

-priorities for the development of advanced energy-efﬁnent and low-carbon teclmolog1es and cost-’_"----'-' P

shared R&D. :
252 Past R&D éuccesseé SR8 ) T o TR S TR Tk

.. Some indication of the cost-effecnveness of energy-effmency R&D can be " gleaned from the'.‘-’-"
. experiences to date of DOE's Office of Energy Efficiency and Renewable Energy. From fiscal year

' 1978 through fiscal year 1994, DOE spent a total of about $8 billion on energy-efficiency R&D and.
-, . related deployment programs. Estimates of the benefits of several dozen projects supported by this
"%~ funding were published in DOE/SEAB (1995).  In response to a detailéd review of these estimates by

" 'the General Accounting Office in 1995/96, DOE has’ revxsed ‘and updated the estimated beneﬁts,
sy accrumg from five technologies that were developed. with DOE. support. . Altogether, these: five'
e techno!og:es alone have resulted in net benefits (i.e., the value.of energy saved minus annualized
.. cost premiums for better equipment) of a?proxnmately $28 bﬂhon (19965) a.nd annual enussions

reduchons of 16 MtC equwalent (Table 2.5) _ ;

G 0 . Mugusti; 1997
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' Table 2.5 Cumulative Net Savings and Carbon Reductions from Five Energy-Efficient ‘!‘eclmologxes
DeveloPed with DOE Fundmg

Net Present Value Annuahzed :
of Savings Thru Consumer Cost .  Annual Carbon

1996 Savings Reductions in 1996
Energy-Efficient Technology (billions of 1996%) (billions of 19968) (MtC equivalent)
« Building Design Software - 11.0 0.5 N
e Refrigerator Compressor _ © 6.0 0.7 3
. e Electronic Ballast =~ . 3.7 14 1
¢ Flame Retention Head Oil Burner 5.0 0.5 3
¢ Low-E Windows 3.0 : 0.3 1
Totals. ' 28 34 16

* 2105, DOE/EIA-0383(97) (Washington, DC: U.S Depa:llment of Energy), Decembe.r

Note:  Savings for the refrigerator compressor and flame retention head oil burner are through 1996 only; the
remainder are savings from products in 996place by the end of 1996 and mclude estimated energy savings from the
product’s years in operation Eeyond 1

3

In addition, results recently reported by Elliott et al. (1997) indicate that the total benefits -

including both energy and non-energy savings - that accrue from so-called "energy-saving" projects

are typically much greater than those from the energy savings alone. In fact, based on numerous case. . "~ .,
studies, the authors conclude that the average total benefits received from these “energy-saving" i ¢
projects are close to two to four times the value of the energy savings alone. They also noted that -

costs and benefits resulting from non-energy ramifications of energy-efficiency projects are often not

included in cost/benefit analysis of energy-efficiency projects. Su:rularly, Romm and Ervin (1996)

describe public health benefits that have resulted from advances in energy-efﬁment and renewable

energy technolog:es, and Romm (1994) describes producuvuy gains ‘that have accompamed

'mvestments in industrial effxc:ency improvements. : z Y
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ENDNOTES

! In this report, carbon dioxide is measured in carbon units, defined as the weight of the carbon
content of carbon dioxide. Carbon dioxide units at full molecular weight (typically, million tonnes
of carbon (MtC)) can be converted into carbon units by dividing by 44/12, or 3.67. This approach has
been adopted for two reasons: (1) carbon dioxide is most commonly measured in carbon units in the
scientific community, in part because it is argued that not all carbon from combustion is, in fact,
emitted in the form of carbon dioxide, and (2) carbon units are more convenient for comparisons with

data on fuel consumption and carbon sequestration (EIA, 1996b). Note that, in the U.S., a “ton" .

(sometimes referred to as a "short ton") equals 2000 pounds a metric ton, or “tonne," equa]s 1000
kilograms (approximately 2204 pounds). N

-2We evaluate cost-effectiveness from several viewpoints, with real discounts between 7% and 20% .
. Even with the high discount rates, the efficiency case is cost-effective. ;

' anary energy use is the chemical energy embodied in fossil fuels (coal, oil and natural gas) or

'biomass, the potential energy of a water reservoir, the electromagnetic energy of solar radiation, ;
. - and the energy released in nuclear reactors. ‘For the most part, primary energy is transformed into ~ -

. electricity or fuels such as gasoline, jet fuel, heating oil or charcoal - these, in turn, are referred to as " . -

- secondary energy. The end-use sectors of the energy system provide energy services such as cooking, /' *

illumination, comfortable indoor climate, refrigerated storage, transportation and consumer goocls
usmg both pnmary and secondary energy (NAS, 1992 p-3) ; : .

4 The net present value (NPV) of cost savmgs, _.cmnulauve through 1996

1996 E R
) 0.07(1996 - t)
e

where E¢ is value in 1996$ of energy saved in year t. -
Pt is annuahzed cost premium (19965) of the better product

0.07 is the 7% real interest rate recommended by the Office of Managen'lent and Budget

|
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The Secretary of Energy
Washington, DC 20585

July 18. 1997

MEMORANDDUM FOR JOHN GIBBONS, ASSISTANT TO THE PRESIDENT

OFFICE OF SCIENCE AND TECHNOLOGY

THURGOOI) MARSHALL., JR., ASSISTANT TO THE PRESIDENT
OFFICE OF CABINET AFFAIRS

KATIE MCGINTY. CHAIR
COUNCIL ON ENVIRONMENTAL QUALITY

GENE SPERLING. ASSISTANT TO THE PRESIDENT
NATIONAL ECONOMIC COUNCIL

TODD STERN. ASSISTANT TO THE PRESIDENT AND STAIT
SECRETARY
. OFFICE OF THE PRESIDENT

DAN TARULLO, DEPUTY ASSISTANT TO THE PRESIDENT
FOR INTERNATIONAL ECONOMIC POLICY

FEDFRICO PENA ; - Q
\/4&4‘« ety

FROM.
SUBJECT: Possible Announcements for Nobel Event

Below are some possiblc announcements that could be made in conjunction with the President’s
event with the Nobel laurcates on July 24.

ggmmltmengg, I)OE. w:ll rclease Al ecfmofuu ﬁ(.enarm Jor US C arhfm h’educuom by
2010 and Beyond, a peer-reviewed study by five DOE national laboratories, showing how
energy-efficient and low carbon technologics can dramatically reduce the costs to the
nation of stabilizing greenhouse gas emissions.

Launch of National Climate Change Technology Strategy: In his recent U.N, address
the President directed the Cabinet to develop technologies to combat climate change. |
immediately mobilized the Directors of the National Laboratonies to produce an aggressive
strategy that will focus on clean power generation; energy efficiency in the transportation,
building and manufacturing sectors; and basic research. The strategy draws on the best
talents of the public and private sectors, including federal agencies and laboratories,
private industry and universities. The President could highlight development of the

Strategy in his July 24 remarks and it could be a feature of the White House Conference
on Climate Change,
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New Energy-Saving Standards for Room Air Conditioncrs. DOE will publish final
standards for the manufacture of more energy-efficient air conditioners  These revised
energy-efficiency standards will join new standards for energy-efficient refrigerators,
which were promulgated in April 1997 Taken together. encrpy-eflicient air conditioners
and refrigerators will save 7.34 quads of energy over the next 30 years. which is
cquivalent to the amount of electrical energy used by 63.5 million households in one year

$10 million to States for Climate Change Technology. Announce the sclection of more
than 100 projccts in 48 states. the Distnet of Columbia, and two territories to share $10
million to improve energy management and state building codes and standards. encourage
the use of alternative fieled vehicles, ‘foster better industrial and residential cnergy
efficiency, and demonstrate renewable cnergy technologies such as biomass,
photovoltaics, wind, hydrogen. and geothermal heat pumps.

Million i i ildings. DOE will issue a
$750 million solicitation for energy-savings contracts to enable federal facilities in the
southeastern part of the country to access private capital tor energy-saving equipment.
This would ultimately reduce federal encrgy costs (i.e.. the federal deficit) by $1.5 billion
over the life of the contract. This solicitation builds on a $750 million contract awarded in
May 1997 for eight western states, and is part of a $5 billion contracting process covering
energy-saving technology for federal facilities throughout the country.

For further information, please contact me or have a member of your stafl' contact my Senior
Policy Advisor, Dan Reicher, at 202-586-7701

.03
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Tuly 22, 1997
| &1y e Ho
MEMORANDUM
(AQ\:{’A [ e o~ QOB'S

TO: KRIS BALDERSTON |
SPECIAL ASSISTANT TO THE PRESIDENT ~ <2/J*)  $4> ™ actn RENEs

FROM: ELGIE HOLSTEIN $  2lyerh e >
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SUBJECT: CLIMATE CHANGE OUTREACH INITIATIVES

The following is a list of activities being undertaken by the Secretary and Subcabinet-level

appointees to further the President’s Climate Change Initiative. These outreach efforts include sl
speaking engagements, constituency meetings and media communications. Yo w
Secretarial Events/Announcements Aok ul bA
pret o
1) Date: Late July 1997 Lolwtuon .-
DOE Official: Secretary Pefia (Possible White House Announcement)
Location:
Event: e »- Release of “A Technology Scenario for U.S.
ons by 2010 and Beyond”, a peer reviewed study
by ional laboratories commissioned by DOE, showing how
energy-efficient and low-carbon technologies can reduce the cost
of stabilizing greenhouse gas emissions.
2) Date: Late July/August 1997
DOE Official: Secretary Pefia (Possible White House Announcement)
Location: DC
Event: Launch of National Climate Change Technology Strategy - DOE

has produced an aggressive strategy that will focus on clean power
generation; energy efficiency in transportation, building and
manufacturing sectors and basic research. The strategy draws on
the talents of the public and private sectors, including federal
agencies, laboratories and universities.

Y sk A e
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3)

4,

5)

6)

Date:

DOE Official:

Loc'atiqn:
Event:

Date:

DOE Official:

Location:

Event:

Date:

DOE Official: -

Event:

Date:

DOE Official:

Location:
Event:

.

~ dards will join the new stan

July 1997 . . X
Secretary Pefia (Possible White House Event)
Energy Efficiency and Renewable Energy

Project Selections -- the selection of more than 100
jects In 48 states, the District of Columbia, and two territories
to share $10 million to improve energy management and state
building codes and standards, encourage the use of alternative
fueled vehicles, foster better industrial and residential energy -
efficiency, and demonstrate the efficacy of renewable energy
technologies such as biomass, photovoltaics, wind resources,
hydrogen, and geothermal heat pumps. ' '

July/August 1997

- Secretary Pefla

DC e

) of final regulations mandating more
-efficient air conditioners~These revised energy efficiency

for energy-efficient

refrigerators, which were promulgated in April 1997.

Week of July 21 - 1997 (TBD)

Bonneville Power Administration (BPA) Officials with Secretary
Pefla =~ = , .

Bonneville Power Administration is sigming an agreement to
purchase energy capacity from the Wyoming Wind Project - the

site will test the feasibility of using wind turbines in a cold weather

__environment. Other utility partners in the project are Pacificorp

and the Eugene Water & Electric Board. Ultimately, wind turbines
could be constructed on 62,000 acres of private, federal and state
lands over a 10-12 year period. An “opening’ event will occur
‘sometime in September. This is BPA’s first “green” power
purchase, and the first major wind project to break ground
involving Pacific Northwest utilities. :

August 1997 (TBD)

San Diego, California ;
A celebration of te “Greening the Bases™ program. Nine Naval
and Marine Bases in San Diego Ca ia; In conjunction with

[@ooa
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Date: ;
DOE Official:
Location:

E_Vti .

Date:

 DOE Official:

Location:
Event:

" Date:

DOE Official:

Location:
Event :

: Date:
DOE Officials:

Location:

[hood4

- DOE’s Federal Energy Management Program and San Diego Gas

and Electric, have completed a retrofit of over 500,000 lighting
fixtures, saving nearly $4 million per year and substanna]ly
reducing air pollution.

August 15, 1997

TBD .

Willmington, Verment : :
Formal dedication of Green Mountain Corporation’s new wind
power facility in Searsburg, Vermont — the largest wind energy
project in the Eastern U.S.

cabi

July 18,1997

Marc Chupka :

Acting Assistant Secretary for Policy

Hyatt Regency, Washington, DC

Opening Remarks -- International Federation of Industrial Energy
Consumers. Remarks regarding the recent release of the Argonne
National Laboratory study related to climate cha.nge effects on
selected industries.

July 22,1997 .

Joseph J. Romm, Acting Assistant Secretary for Energy Efﬁc1cncy
and Renewable Energy

Marc Chupka, Acting Assistant Secretary for Policy

Washington, DC

Remarks -- Center for Strategic International Studies Rou.ndtable
on Climate Change. Remarks will focus on role of technology in
meeting our obligations under a climate change treaty and
decreasing economic costs of meeting those obligations.

July 29, 1997

Joseph J. Romm, Actmg Assistant Secretary for Energy Efficiency
and Renewable Energy; Martha Krebs, Assistant Secretary for
Energy Research; Pat Godley, Assistant Secretary for Fossil
Energy; Jay Hakes, Energy Information Administration; and Kyle

~ Simpson, Senior Advisor to the Secretary.

Washington, DC



07/22/97 TUE 15:03 FAX : > [@oos

Event: : Workshop -- Carbon Sequestration Workshop. Discussion will
: focus on role of DOE technology in meeting our obligations under
a climate change treaty and decreasing economic costs of meeting

those obligations.
Constituency Meetings:
1) Date: _ July - August, 1997 - '
DOE Official: =~ Joseph J. Romm, Acting Assistant Secretary for Em:rgy Efficiency
: ' - and Renewable Energy
Location: Washington, DC 5
‘Event Type/Title: __Hill Meetings --.meetings being scheduled with Congressional
: staff and Members to discuss climate change issues, role of DOE
. technology in meeting climate change objectives, and highlights of
"~ the Office of Energy Efﬁclency and Renewable Energy budget
-request for FY “98.
' 2) Date: July 30, 1997
" DOE Official: - Joseph J. Romm, Acting Assistant S&cretary for Encrgy Efficiency
and Renewable Encrgy
Location: Washington, DC
Event: - Breakfast Meetmg Alliance to Save. Energy. Discussion will
' focus on climate change issues, including role of DOE technology
in meeting our obligations under a climate change treaty and
“decreasing economic costs of meeting those obligations.
Other Actions:
1)  Date: . August/September (TBD by Secretary or Designe)
DOE Official TBD
Location: Tulsa, Oklahoma, Red River Valley, South Dakota;
_ Florida Sun Coast; Portland, Maine; Phoenix, Arizona
Event: Designation of five new “Clean Cities” to join 54 already

designated. The DOE Clean Cities Program works with
community leaders to advance the use of alternatively-fueled
vehicles in government and private fleets, and to provide
infrastructure and expertise to support this effort.
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2)

4)

5)
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Date:

DOE Official

Location:
Event:.

IDatc:

DOE Official

Location:

Event:

Date:

DOE Official

Location:
Event:

Date:

DOE Official:

Location;
Event:

September 4, 1997

"TBD

Houston, Texas
Designation of Houston as a “Clean City” under DOE Clean Cmes

Program

September 1997 (TBD by POTUS or dcs1gnr:c]
TBD

- 'Washington, DC (Fort Belvoir, Anacostia Naval Air Station,

Andrews Air Force Base, and Fort Myer)

Roll-out of a swap of compact florescent floor lamps for hazardous
and energy inefficient halogens at military housing thmughout the
United States.

October 7-9, 199‘?r

TBD

Denver, Cclora.do

Clean Airport.Summit. Topic: Poweting airport ground ve.}ncla
operations with alternative fuels. Participants will include
representatives from 100 airports across the U. S., vehicle

- manufacturers and fuel providers, rental car companies, airlines,

state and federal air quality regulators.

October 1997

TBD

DC _ _
Solicitation — Issue a $750 million selicitation for energy-savings
contracts (FREE Savings Contracts) to enable federal facilities in -

.southeastern part of U.S. to invest in energy-saving equipment and

in energy-efficient renovations without paying any up-front costs,
ultimately reducing federal encrgy costs (i.e., the federal deficit) by
$1.5 billion over the life of the contract.

g) 0086
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Larry Papay
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Amber Jones, 202/586-5806 : September xx, 1997 -
Clean Technology Can Achieve

| Significant Greenhouse Gas Reductions ~ *
Peer-Rewewed Euergy Study: What s Good for Enw.ronment is Good for Economy N

National investment in c.ncrgy—cfﬁclcncy and clcan energy technologles can reduce U.S.

' émissxons of global warming gases and produce encrgy savings that roughly equal or exceed the

costs to implement them, Energy Department experts predict. A study conducted by five

' Department of Energy laboratories and peer-reviewed by industry and academic experts

demonstrates that the United States could hold down the costs of meeting climate change goals -
through technological solutions such as advanced natural gas turbines, biomass and biofuels, and
energy-saving appliances. Many consuthers and businesses cculd acumlly save money through

.reducodencrgynscandlowovemﬂcnergybﬂ]s

"This analys.is provides strong evidence that progress on climate change can be achmvcd

| wnh}mt increasing the nation's energy bill. What's good for the environment also can be good for
_ the economy,” said Energy Sectetary Federico Pefia. "President Clinton's plan to make

technology a cornerstone for reducing greentiouse gas emissions can achieve these results. From

the Partnership for 2 New Generation of Vehicles that's creating the super-efficient car of the

future to.éxpanded use of renewable cnergy sources, the technology solution is already crcatmg

cnvn:onmental benefits and savmgs in energy costs."

Cum:nt projections suogcst that a carbon emissions redncuon of 390 n:nlhon metric tcms
(MMT) would be required to reduce U.S. emissions in 2010 to 1990 levels. The study models a
scenario that combines a vigorous national technology program with a domestic system of carbon
trading to achieve the reduction. The study concludc,s that such an approach could reduce
emissions by up to 390 MMT. A new generation of technologies and international carbon
emission trading could n:sult in further reductions over the next quartcr century. - :

This study estxmamd the potential costs of the reductions at $50 to $90 bﬂhon per year.
Costs in the study include incremental investments to deploy clean energy or energy efficient
technologies by consumers and industry as well as those associated with hypothetical increases in
energy prices. In addition, Eucrgy Department experts reviewed energy cost savings resulting
from the use of these technolog,tcs, these estimated savings through 2010 total $70 to $90 billion
per year. This indicates that the clean energy investments could produce cnergy cost savings
roughly equal to or greater than the costs of implementation, on a life-cycle basis.
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The “bottoms-up" approach in thc study examines 200 spcmﬁc technolobms in four major -
sectors of the economy -- buildings, industry, transportation and electric utilities -- and analyzes
the possible advances in each sector. For the buildings, industry and transportation sectors, the
study analyzes the impacts of end-use cncrgy—cfﬁc:cncy improvements and low-carbon

. technologies on carbon cm.ISSIOHS The utility sector analysis estimates the i impacts of clean -
energy activities, such as increased use of natural gas and renewable energy. While no one .
measure can address the entire problem, technologies already in dcvvclopmcnt could conm"bute

- substa.m:lally 10 the rcducuons For cxamplc ;

- Tmnsportat:on- The Pamcrsm[: fo: a New Gcncmnon of Vehicles is dcvtlopmg
‘advanced automobiles that will be three times more fuel-efficient than today's vehicles but
_ still safe and affordable. In the biofuels area, cellulosic ethanol, a promising biofuel made
- from agricultural and forestry wastes, produces no net carbon emissions; the Energy
Department projects cutting the cost of ethanol to under 70 cents/gatlon by 2010.

»  Buildings: The study projects promising carbon reductions from energy-efficient
- appliances supported by the Energy Department, including a 1 kilowatt-hour/day
refrigerator and advanced lighting. Advanced fuel cells powered by namral gas will
produce electricity and provide heating at SO-pcmcnt cﬂicmcy, while lowenng the
_ current cost of power.

« . - Utilities: Wind turbines are cxpoct::d to producc power at less than 3 ccnts/kﬂowatt-hour
by 2010. Biomass co-firing with coal at some pla.nts could pmducc significant mesmorls '
rcduc;uons : ,

o Industry: Advanced turbines are expected to achieve 80 percent system efficiency,
- producing g electricity and steam in industrial plants at less than today’s costs. Advanced
motor systems and clean industrial technologies can cut emissions and costs while '
increasing producuwty : :

The Department of Energy's Oak Ridge and Lawrcncc Bc:kcley National Laboratones led
the comprehensive one-year analysis, with contributions by the Nafional Renewable Energy
Laboratory and Pacific Northwest and Argonne National Laboratories. The findings, which were
reviewed extensively by representatives from industry and academia; are consistent with those of
two previous studies. Those studies, released by the National Academy of Sciences and Office of
Technology Assessment in 1991, also concluded that technology could pla.y a prominent role in
-mducmg 1 S grccnhousc gas crmssxons '

_ To request a summary or full copy of the study, titled Scenarios of U.S. Carbon
Reductions: Potential Impacts of Energy-Emcimcy and Low-Carbon Technologies by 2010
and Beyond, media can call the Department of Enc[gy Press Office at 202/586-5806; othcrs can
call Public Inquiries at 202!586—5575

- DOE -
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CLIMATE CHANGE PRINCIPLES

» WE BELIEVE THE SCIENCE IS SUFFICIENTLY COMPELLING TO REQUIRE
PRUDENT ACTION NOW: The balance of avidence suggests a discernible human
influence on the climate system. While significant scientific uncertainties remain, the.
potential threat to human activities and natural systems is large. The world community
must begin prudent action to Limit our emissions of greenhouse gases

v WE BELIEVE THAT EXISTING COMMITMENTS ARE INADEQUATE Thc United
States and other nagons have agreed that the existing commitments under the Framework
Convention on Clirpate Change t0 “alm” 1o reduce grecnhouse gas emissions to their
1990 levels by the year 2000 are not adequate to address the threat of climate chagge.

- WE BELIEVE VERIFIABLE, LEGALLY-BINDING COMMITMENTS ARE
NEEDED: Developed nations must adopt legally-binding emissions reduction obligations
now. Commitments should be expressed in terms of multi.year emissions budgets.
Measurement and reporting are essential to assure verifiability and compliance.

v WE BELIEVE ALL COUNTRIES MUST HAVE LEGALLY-BINDING
COMMITMENTS IN THE NEAR FUTURE: While developed countries will lead the
way, the level and timing of obligations for key developing countries must be settled by a
date certain. In the meantime, developing countries sbould continue to advance their

current commitments, including undertaking “no regrets™ measures and preparing annual
¢missions nventornes.

> WE BELIEVE OUR GOALS MUST BE REALISTIC: While We must start to act now,
owr goals must be realistic and achievable, Realism involves both the level of the goals

and their iming. Timing must.provide opportunity for capital stack turnover and for new
technology to enter the marketplace.

> WE BELIEVE PARTIES MUST HAVE MAXIMUM FLEXIBILITY IN MEETING
- THEIR COMMITMENTS: International emissions trading and joint mplemmhhon
with credit are necessary options to assure cost-cffective reductions.

. WE DO NOT BELIEVE THAT POLICIES AND M:EASU'R.ES SHOULD BE

' HARMONIZED: We reject the notion of harmonized policies and measures among
parties— each countfy must be free to identify and pursue emissions reductions
appropriate to its national circumstance to meet its obligation.

v WE BELIEVE TECHNOLOGY IS AN IMPORTANT PART OF THE SOLUTION:
Advanced energry technology is the key o successfully addressing the threat of climate
change. Aggressive rescarch and development efforts can reduce the cost of low- and
no-cmission enexgy systems, allowing us to reduce emissions of greenhouse gases lnd
other pollutants while enhancing long-run economic prospects.

TR T
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v WE BELIEVE OUR APPROACH TO SOLVING CLIMATE CHANGE MUST BE
COMPREHENSIVE: All greenhouse gases must be included in any agreement. All
sources and sinks of greenhouse gases must be included in any agreement. We should
not purposely limit the tools and opportunities at our disposal to address climate change.

+»  FOR THE LONG TERM, WE BELIEVE A LONG TERM GOAL MUST BE
ESTABLISHED: The stabilization of greenhousc gas cmission concenations, not . -
" simply stabilization of cmissions l¢vels, is needed. -
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DEPARTMENT OF ENERGY
Washington, DC 20585

OFFICE OF THE SECRETARY
August 15, 1997

MEMORANDUM FOR STEVE SIi.VERMAN

[FROM:

SURITECT:

TODD STERN

‘\'\\ QTG —:
LIZ MONTOYA i~ I
DEPUTY CHIEF OF STAFI'
DEPARTMENT OF ENERGY

SECRETARY PENA'S 5PPTEMBER CLIMATE CHANGLE VINTS

In response to your request, we have the following climate change events tentatively scheduled

for September.

September 11-12:

September 15:

September 17 or 18:

Secretary Pefia will be in California and will visit the Lawrence
Livermore Laboratory where he will speak on cliiate change.
highlighting the role that new technologies can play i reducing
greenhouse gas cmissions.

Secretary Pefia participates it a dinner for CEOs hosted by Secretury
Daley.

Secretary Pefia and Secretary Daley tour the Bethlehem Steel piant i
Burns Harbor, IN (just south of Chicago). This plant has instalied
many advanced efficiency technologics in the past few years, enabling
it to compete effectively in world steel markets. Afier the tour, they
host a roundtable discussion with local business leaders on the
opportunities presented by possible climate change strategies.

We also note that the Department of Energy plans to release a study showing how technoioyies
can significantly lower the costs of reducing greenhouse gas emissions (Scenarios of U.S.
Carbon Reductions) once concerns raised by the economic agencies can be addressed. This
release should occur sometime in August.

Please call me at 586-6003 if you wish to discuss this further.

AHV13H03S 3HL 40 301440

§8502 OQ ‘uoibuiysem
ADHIN3 40 INIWLIHVYCH3IA




UNITED STATES DEPARTMENT OF ENERGY
OFFICE OF THE SECRETARY
WASHINGTON, DC 20585 -1000

OFFICIAL BUSINESS
PENALTY FOR PRIVATE USE, $300

L. Montoyva

Mr.

Todd Ste

FIRST CLASS

e

¢ "'}re&

Pmi rl;mr\s —

mmhzma?are o=

|‘ 'vuluul.f w N

arn

White House — G West Wing

1600 Pennsylvania Ave.
Washington, DC 20500

ZOESEE-PEES Bi i!lli]”ﬂllI!}l”!!I“IH”HI”EH“!H|!l|1”!11nllIl!!ii]



L5

e IR ey

Départment_ of Energy
Washington, DC 20585

July 2. 1997

MEMORANDUM TO DISTRIBUTION

FROM: Marc W. Chupka W‘_.&\J CA-;’{“— S HosEihy
Acting Assistant Secretary
Office of Policy and International Affairs

SUBJECT: The Impacrt of High Energy Price Scenarios on Energyv-Intensive Sectors:

Perspectives from Industry Workshops
Compiled by Argonne National Laboratory

Attached is a report based on a series of workshops conducted in June and July of 1996 by
Argonne National Laboratory under contract with the Department of Energy. The views
contained in this report are those of the workshop participants and do not reflect the position of
the Department of Energy.

The workshops explored the possible effects of new climate change commitments on six energy-
intensive industries (basic chemicals. iron and steel. petroleum refining. paper and allied products.
aluminum and cement) that are subject to significant foreign competition. For each sector,
Argonne selected a panel of industry representatives. experts from academia. environmental
groups. organized labor. the financial community and government. These panels were then asked
to assume a projection of energy price increases that incorporated specitic assumptions about the
energy price eftects of a postulated climate change agreement. and to reflect on the possible
industry responses. Participants in each sector met tor separate half-day workshops to discuss the
impacts these energy price scenarios would have on industry output. employment. energy usage.
industry costs. industry prices. imports and exports.

Overall. the participants reported negative impacts on the six industries under the assumed price
increases. Under the given scenarios. panelists predicted the industries would experience
reductions in output and employment from projected baseline levels. Less-developed countries --
which were assumed in the workshops not to adopt binding commitments to lower greenhouse
gas (GHG) emissions in the timeframe considered -- would capture an increasing share of the
respective markets. Some industry representatives reported that it would be necessary to relocate
under the hypothetical situation. and some reported that industry composition would change.

@ Printed with soy ink on recyched paper



It is important to emphasize. however. that the negative conclusions expressed by the participants
and summarized in this report are predicated on the specific restrictive energy price scenarios
assumed in mid-1996. which were based upon interagency analyses of proposals advanced by
other countries at that time. As such. these price scenarios do not reflect key policies advocated
in international negotiations by the U.S. government in the intervening year. For example. the
assumed fuel price scenarios do not take into account the impact of multi-year emission budgets,
international emission trading and joint implementation. It adopted. these provisions would lower
the costs of achieving emission reductions in the U.S. and other developed countries. and would
significantly lower the energy price increases assumed in the workshop scenarios. Nor did the
workshop participants consider the acceleration of energy efficient and low-carbon technology
development trom expanded R&D eftforts by the public and private sector. which could cushion
the impact of energy price increases. Finally. the Administration has argued that developing
countries should assume additional obligations in the near future to reduce their projected rapid
growth of GHG emissions. No such actions are reflected in the workshop scenarios.

Despite these limitations. and taken in context. the workshops provided valuable information that
has reinforced the need to pursue sensible climate change policies. The environmental and socio-
economic issues surrounding the stabilization of GHG emissions have been the subject of
considerable debate. but are especially sensitive now as participating nations are engaged in a new
round of negotiations for further commitments within the Framework Convention on Climate
Change that will conclude in December of 1997 in Kyoto. Japan. The U.S. position taken in these
negotiations stresses that international agreements to combat the threat of climate change must be
flexible. cost-eftective. realistic. achievable. and ultimately global in scope. By examining
scenarios that do not reflect such policies. the workshop papers have identitied important
economic risks in key industrial sectors that reattirm the wisdom of the U.S. approach.



J|] U-S. Electric Utilities Have Shown
~ Leadership in Pledging GHG Reductions

+ 120 signed agreements
+ over 600 utilities participating
+ 69% of industry
) + over 45 MMTCE pledged
Pledged Reductions
(normalized)
Renewable energy: 7%
Miscellaneous and 3.2 MMTCE Improvements to
Uncategorized: 22% K . nuclear plants: 29%
10.0 MMTCE

12.8 MMTCE

Energy efficiency: Methane recovery, forestry,

17%
& flyash reuse: 8%
7.4 MMTCE Improvements to
fossil plants: 17% 3.4 MMTCE
7.4 MMTCE

Source: Climate Challenge Participation Accords, DOE estimates. Note: Estimates are nonmalized and include infemational actions and trace gases., and are
based on pre-March 1997 data.
1 MMTCE-= 1 million metric tons of carbon equivalent emissions = average annual emissions from electricity consumed by 600,000 homes.

U.S. Départmént of E:j_efgy.C lima'te C(wé"ehge Program :
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HL&P AND Rice UNIVERSITY WORK TO REDUCE
AGR;CULTURAL METHANE EMISSIONS

Researchers at Rice University in
Houston have discovered that by
draining rice fields as many as three
times during the growing cycle the
methane emissions—a potent green-
house gas—can be virtually elimi-
nated. During a 20-year period the
global warming potential of methane
* 'is 56 times greater than that of carbon
dioxide. For nearly a decade now,
research on trace-gas emissions
from natural and agricultural wet-
lands has been conducted at the
- Wetland Center for Biogeochemical
" Research at Rice University. Much
of the research has been funded
by Climate Challenge participant
Houston Lighting & Power Co.
(HL&P).

According to the Center, the global
concentration of atmospheric
methane is increasing at a rate of
about 1% per year. Much of this
increase can be attributed to emis-
sions from flooded rice fields. In

-addition, to meet the rice demand
‘of growing populations, rice cultiva-

tion will have to increase by about
47% between 1990 and 2020 just to
maintain current nutritional levels.

Because of variations in the natural
and cultural components of rice-
growing systems, methane emission
rates vary widely, making it extremely
difficult to accurately calculate a
total for annual global methane
emissions. Researchers estimate
that about 20% of methane emis-
sions come from rice agriculture -
worldwide. Rice University
researchers believe that if methane
from rice fields can be reduced to a
negligible amount, we can stop the
growth in methane concentrations.
They have found that methane
emissions from soil bacterial activity
in agricultural wetlands is influenced
by floodwaters.

(Continued on pg. 3)

Researchers from Rice University, with assistance from Houston
Lighting and Power, are working in Rosenberg, Texas, to mvestlgate
~methane production associated with rice agriculture.

Issue Analysis

MARKET-BASED TRADING
IN GREENHOUSE GASES
FACES MANY HURDLES

At a July 1996 meeting of interna-
tional climate change negotiators

in Geneva, the UL.S. delegation first
announced a shift in policy toward
endorsing binding targets and away
from voluntary limits or reductions
for greenhouse gases such as carbon
dioxide (CO,). While calling for
binding targets, U.S. negotiators
stressed the need for maximum flexi-
bility in achieving any agreed upon
goal. Flexibility in reaching targets
was also emphasized by President

Clinton in his speech to a United

Nations (UN) meeting in June 1997.
At the earlier meeting, the United
States specifically called for "the
inclusion of activities implemented
jointly on a global basis," and said
international emissions trading must
be part of any future regime.

If "activities implemented jointly"
means parties from two or more
countries reducing emissions in a
partnership arrangement, then U1.S.
utilities, leaders in developing such
projects, will be in an excellent posi-
tion to take advantage of any oppor-
tunities written into any future proto-
col or legally binding document.

However, the call for international
emissions trading will give pause

to those familiar with the intricacies
of setting up such programs. At the
same time, the flexibility of market-
based approaches does have wide
appeal in the electric utility industry.

(Continued on pg. 3)




The Climate Challenge Accord

The Climate Challenge Program is a joint, voluntary effort of the
U.S. Department of Energy and the electric utility industry to reduce,
avoid or sequester greenhouse gas emissions.

It reflects the intention of the parties to play a leadership role in
pursuit of the President's goals for reducing greenhouse gas emissions.

The parties by today's Memorandum of Understanding form the
Climate Challenge Program. As representatives of the Department of
Energy and the electric utility industry, we, the undersigned, do hereby
execute the Climate Challenge Memorandum of Understanding, as of
this 20th day of April, 1994. T

\ A '\J
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Secretary, | President,
United States Department of Energy Edison Electric Institute

Jore S0,

Presﬁent
American Publu: Power Association

Executive Vic,é President,
National Rural Electric Cooperative Association

&6*10 WY e AR
Chairman,
Large Public Power Council
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Chairman,
Tennessee Valley Authority
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i PACIFICORP
Please coordinata

the rezly. @u
August 14, 1997 ﬁ

The President
The White House
Washington, D.C. 20500

Dear Mr. President:

| want to thank you for the opportunity to meet with you, the Vice President, and
others from your Administration on the critical issue of climate change.

At our meeting, you outlined principles that the Administration plans to use to
guide U.S. participation in international negotiations.

You also graciously invited the meeting participants to participate in the policy
process as your Administration develops and asserts the United States' position
prior to and at the Third Conference of the Parties in Kyoto later this year.
PacifiCorp stands ready and eager to work with you on this profoundly important
matter.

As we discussed, while there is disagreement over the issue of complete
scientific certainty, it appears an international set of binding emissions targets
and timetables is a global political inevitability. If such targets and timetables are
truly reasonable, 1 believe much of the business community will work diligently to
find cost-effective ways to implement them.

Reasonable targets and timetables must:

¢ include all countries and not harm U.S. economic interests relative to
our international competitors;

¢ cover all sectors of the economy so that each sector contributes its
proportionate share to the solution;

¢ include all important carbon-based greenhouse gasas to ensure
achievement of environmental goals;

¢ provide an adequate timetable for compliance to allow for the orderly
depreciation of our capital assets and those of our customers; and,

PACIFIC POWER  PACIFIC TELECOAM  UTAH POWER
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¢ allow all forms of flexibility to lower the cost of compliance as much as
possible. For PacifiCorp, flexibility means there must be credit for all
legitimate efforts to reduce emissions or sequester carbon, trading
across borders, credit for international projects (i.e., Joint
Implementation), and credit for early emission reductions or
sequestration projects.

Without a reasonable timetable and all necessary flexibility, a climate change
protocol will find little public support. With flexible implementation, achievement
of the target goals becomes increasingly possible at lower economic cost.

In the interim, voluntary measures can create a glidepath toward more formal
targets to address climate change. Both Dr. Draper and | pointed to the many
successes of the utility industry which has already begun implementing emission
reductions and offset projects on a voluntary basis.

The successes of our voluntary efforts to date suggest there is more we and
others can do to address climate change concemns. The Administratlon can
assist us in this regard in two tangible ways.

First, we have undertaken these voluntary efforts with no clear policy to provide
emissions credits. We are risking our investments of time and resources not
only to begin efforts to reduce greenhouse gases now, but also with the
expectation that PacifiCorp will receive tangible credit for these at a later time. A
governmental commitment to credit for early reductions will provide a strong
incentive for PacifiCorp and others fo increase voluntary actions.

Second, the voluntary effort must be broadened beyond utilities. As is evident
by the statements of other participants in the August 5 meeting, industry leaders
are willing to take action if asked. Your leadership in seeking voluntary
reductions from all US emitters would significantly advance this cause.

There are important initiatives underway within the business community and
among some environmentalists to explore methods of stepping up voluntary
efforts and to pool credits all in advance of a mandatory program. | commend
this effort to you in hopes that the administration gives it full support. PacifiCorp
will aggressively pursue these voluntary actions tf assured that appropriate credit
is ultlmately provided.
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There are also efforts ongoing to give substance to the type of framework the US
can advocate which allows for the type of flexible implementation | previously
described as absolutely essential to any acceptable protocol. You also have my
commitment that PacifiCorp will work with your Administration and other interests
to help shape that framework. ;

Once again, | sincerely thank you for the opportunity to meet with you and am
encouraged that you are taking a very personal interest in this issue. | hope,
through this letter and subsequent discussions, PacifiCorp can remain fully
engaged in your difficult deliberations regarding our country's position at Kyoto. |
personally pledge our support in your efforts and very much look forward to our
continuing dialogue.

Sincerely,

A

cc. The Vice President
Mr. Dirk Forrister
vMr. Todd Stemn



imate Chﬂhengc- Climate Challenge Participation Accord hup:!lwwwm.doe.govfcﬁmalecha]kngdcc_awétﬂsommcm

at f"?hallenge Participation Accord

QL g '_imlva o

DOE's Energy Partnershlps for a Strong Economy

Climate Chgllenge Participation
Accord Between Th.e Shutherh Company
| and the
United States Department of Energy

This Accord describes the commitments that The Southern Company and the U.S. Department of Energy
(DOE) have made to participate in the Climate Challenge Program in pursuit of the President's goals for
reducing greenhouse gas emissions. The Climate Challenge Program is a joint, voluntary effort of DOE and the
electric utility industry to reduce, avoid, or sequester greenhouse gas emissions. The framework of the Climate
Challenge Program was established in the Climate Challenge Program Memorandum of Understanding (MOU)
and exhibits thereto dated April 20, 1994 (the Climate Challenge Program MOU.) (See Attachment B to this
Participation Accord.)

The Southern Company is the parent firm of one of the nation's largest investor-owned electric utility groups.
The company includes five operating utilities - Alabama Power, Georgia Power, Gulf Power, Mississippi
Power, and Savannah Electric - as well as Southern Nuclear and Southern Electric International.

L Utility Commitments

‘

A
Consistent with paragraph I1.B.1 of the Climate Challenge Program MOU,

The Southern Company will participate in the following industry

initiatives:

1) National Earth Comfort Program

2) Electric and Renewable Energy Investment Pool
3) Utility Forest Carbon Management Program, and
4) EV America
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The Southern Company will also undertake projects in the following areas:
1) Transportation

2) Forestry
3) End-Use

- 4) Supply-Side

5) Transmission ‘
6) Distribution ' s " .

_7) Recycling, and

8) Other govemment/mdustry initiatives -
A description of these programs is provided in Attachment A.
The Southern Company will report annually on activities and achievements under the Climate

Challenge Program. Results achieved during each year shall be reported in a clear and
understandable manner that is consistent with the guidelines adopted pursuant to subsection

'1605(b) Energy Policy Act and the Climate Challenge accounting protocols in Exhibit B of the

Climate Challenge Program MOU. The first such report may include a description of the activities
and achievements of The Southern Company prior to its becoming a participant’in the Program,
expressed on an annual basis to the extent possible.

The Southern Company will confer w1th DOE on or before July 1, 1996, to evaluate jointly the
progress of the company in achieving its Climate

Challenge Programs goals and to discuss possible adjustments to its

voluntary commitments.

The Climate Challenge Program representative for The Southern Company will be Charles H.

Goodman, Vice President, Southern Company Services, Post Office Box 2625, Birmingham, "
Alabama 35202. The Southern Company agrees to notify DOE prior to or, in any event, no later

~ than 30 days after any change in liaison responsibilities or personnel.

IL. DOE Commitments

A.

DOE's commitments to The Southern Company are those set out in section III of the Climate
Challenge Program MOU, which are hereby mcorporated in this Parnmpauon Aocord by
reference. .

DOE will consider requests by The Southern Company to intervene in regulatory proceedings of
federal, state, and local commissions and boards on issues pertinent to the Climate Challenge
Program. Before DOE intervenes in regulatory and other proceedings pertaining to The Southern
Company and/or its operating subsidiaries for purposes of addressmg Climate Challenge Program
issues, it will provide notice to The Southern Company :

DOE will provide an annual report to The Southern Company describiﬁg the actions that it has

MARMAT 112678
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taken to fulfill its commitments under section III and Exhibit C of the Climate Cha!lenge Program
MOU and the results of those actions. _

The Climate Challenge Program representative for DOE, who will serve as liaison to The =~ ..
Southern Company, will be Allan Hoffman, Department of Energy, Room 6B-128 (EE-10), 1000
Independence Avenue, S.W., Washington, DC 20585; Telephone: (202)586-1786. DOE agrees to
notify The Southern Company prior to or, in any event, no later than 30 days after any change in
liaison responsibilities or personnel. - _ _

IIL General Provisions
Use of DOE-developed materials by The Southern Company will be governed by the provisions of
section IV of the Climate Challenge Program MOU which are hereby incorporated in this '
Participation Accord by reference.

B, |
In addition to the foregoing provisions, DOE and The Southern Company agree to act in -
‘accordance with the principles set out in section I of the Climate Challenge Program MOU and
the general provisions set out in subsections V.A-V.D, V.F, and V.G of the Climate Challenge
* Program MOU, which are hereby incorporated by reference.
c | | o

Either party may withdraw from this Participation Accord or any of its activities under the Climate
Challenge Program without penalty and without being subject to remedies at law or equity.

A.W. Dahlberg Hazel R. O'Leary

President Secretary

The Southern Company U.S. Department of Energy

February 3, 1995 February 3, 1995

Attachments: a

Attachment A -- Commitments of The Southern Company under the Climate

Challenge Program

Attachment B -- Climate Challenge Program Memorandum of Understanding

and Exhibits

.(Al:tadnnent A)

Commitments of The Southern Company

l;nderﬂle

Climate Challenge Program.
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Attachment A.
The Climate Challenge Program
Commitments of The Southern Company
INDUSTRY INITIATIVES
1. National Earth Comfort Program

The Southern Company will participate in this program to increase the market penetration of ground source
heat pump technology. Present financial requirements for participation are $50,000 per year from 1995 through
the year 2000 for a total investment of $300,000.

2. Electric and Renewable Energy Investment Pool

This fund will provide venture capital for companies to produce and introduce into the market electric and
renewable energy technologies that will reduce emissions of greenhouse gases. The Southern Company will
invest up to $5 million into the fund for the years 1995 through 1999. If additional funding pools are created as
part of this initiative, The Southern Company will consider additional investments in those funding pools.

3. Utility Forest Carbon Management Program

This initiative will leverage the resources of numerous utilities to undertake carbon sequestration projects. The
Southern Company plans to commit $200,000 for the years 1994 through 2000 upon satisfactory development
of the program.

4. EV America

This program is designed to enhance the development and demonstration of electric vehicles by having

utilities introduce them into their fleets. Alabama Power Company and Georgia Power Company are founding _
members of this program. The Southern Company will introduce 100 electric vehicles into its fleet operations -
by the year 2000 under the EV America program.

COMPANY SPECIFIC INITIATIVES

1. Transportation

Between the years 1995 and 2000, The Southern Company will expend $63 million in programs to place
electric vehicles into the transportation marketplace. This will include the introduction of some 1,400 electric
vehicles into the fleets of The Southern Company's operating subs:dlanes (This commitment does not include
the EV America commitment of 100 vehicles.)

2. Forestry

The Southern Company will expend the following on programs to address sequestration of carbon from the
atmosphere over the years 1994 through 2000:

$300,000 Smithsonian Tropical Research Institute
$700,000 Improvements on existing Company lands
$3,800,000 Development and implementation of programs not on Company lands ,
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The allocation between company and non-company land may be revised based on further evaluation of the
available opportunities. These programs will be long term with results extending beyond the year 2000.

3. End Use Programs
Demand Side Management (DSM)
1991 - 1994

The DSM programs in place include the promotion of new energy efficient homes, low-income housing
energy efficiency kits, technical assistance to businesses, time-of-use and pricing incentives, and ‘
additional programs.

1995 - 2000

The operating subsidiaries of The Southern Company will continue to implement and improve programs
to help electric customers use energy in the most efficient manner. These programs will continue to be
refined, based on market conditions and Integrated Resource Plan requirements. The Southern Company
is committed to undertake a portfolio of DSM programs during this time period. A description of the
plans is provided in the current Integrated Resource Plan of The Southern Company. The activities are
projected to reduce energy consumption by more than 2 million MWh annually in 2000. Southern
‘Company anticipates aggregate expenditures of approximately $25 million on DSM over the next 5
years. ' ;

In addition, as part of The Southern Company's overall commitment to DSM programs we plan to: 1.
Seek appropriate regulatory solutions to overcome economic barriers;

2. Continue to investigate additional economic programs; 3. Continue to sponsor, participate in, and
seek out appropriate government-sponsored programs; and 4. Support the passage and enforcement of
cost effective and energy efficient building codes and appliance and equipment standards.

Electrotechnology Development

Over the next 5 years, The Southern Company will operate the Technical Application Center for the
promotion and development of electrotechnologies and will support the research of viable
electrotechnologies. Electrotechnologies allow the substitution of electric equipment for manufacturing
and other applications where other fuels or less efficient electric equipment are presently used. Their use
may result in a net reduction of greenhouse gas emissions. The Company anticipates that operating
expenditures for the Center will total $5 million over the next 5 years. In addition, The Southern

Company will invest over $1 million over the next 5 years for additional research into
electrotechnologies.

4. Supply Side Programs

The Southern Company will implement programs to continue and enhance past gains in efficiency at its
electric generating plants. This focus on efficiency lowers the amount of fuel needed to provide each unit of
energy from the plants.

1991 - 1994

Fossil Efficiency |
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From 1990 to 1993, fossil fuel fired plants in The Southern Company improved their average net heat

rate from 9,810 Btw/kWH to 9,721 Btw/kWH.
Il % B . . I

Since 1990, cooling tower system upgrades have included 1800 MW and 3300 MW of fossil and N
nuclear-fueled generation, respectively. Upgrades have been achieved through media replacement,
helper cooling towers, redesign, and chemical additives. These upgrades improve the condenser heat
exchange of a generating unit and thus its operating efficiency.

- Nuclear

The Southern Company owns 100 percent of Plant Farley, 50.1 percent of Plant Hatch, and 45 .7 percent
of Plant Vogtle. Nuclear generating plants do not emit greenhouse gases, and they reduce overall
emissions by displacing generation from coal-fired baseload plants.

Between 1991 and 1994, the total annual generation of these three nuclear plants (including the
co-owned portions) rose from 38,167,229 MWh to 42,134,134 MWh, an increase of more than 10
percent. Several factors have contributed to this increase: the total rated capacity of Plant Vogtle was
increased by about 100 MW, routine refueling outages were completed in less time, and plant rehabxhty
and availability between refuelings were improved.

1995 - 2000

MWW i I ~

The Southern Company will improve the steam cycle heat rejection equipment at several system
generating plants prior to 2000. These improvements will result in more efficient production of
electricity. The Company anticipates aggregate expenditures of approxlmately $10 million over the next
5 years as outlined in current capital budgets.

e e | . | | -

~ The Southern Company will implement other efficiency measures at system generating plants between

1995 and 2000. Plans for these improvements are described in the current capital budget of The
Southern Company. The Company anticipates aggregate expenditures on these efficiency measures on

 the order of $170 million over the next 5 years.

Biomass

The Southern Company burns more than a thousand tons of wood waste each month to displace coal.
This represents an increase above the pre-1990 levels. The Company will also investigate committing to
further uses of biomass based on economics and tax treatment.

Nuclear

“The total rated capacxty of Plant Hatch will be increased by appronmalely 80 MW durmg this time

period, at a cost of about $15 million (including co-owner shares). It is also expected that the reductions
in refueling outage times that have been achieved will be sustained during this period, and improved
levels of plant reliability and availability between refuelings will continue. Together, these factors will
allow current high levels of nuclear production to be maintained or increased during the 1995 to 2000

09/1897 11:26:29
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period, decreasing the need for fossil-fueled generaﬁon. |
Cogeneration

The Southern Company subsidiary Mississippi Power Company upgraded the cogeneration facility at the
Chevron refinery in Pascagoula, Mississippi to include a new 80 MW unit in 1994. This natural
gas-fired facility produces electricity and process steam for a significant industrial customer and
provides The Southern Company system with less CO, emissions as compared to coal-fired baseload

capacity.

The Southem Company will continue to unplement programs to enhance the development and
performance of solar generated energy including:

Georgia Institute of Technology Aquatic Center

Georgia Power Company, The U.S. Department of Energy, and the Georgia Institute of
Technology are finalizing plans to fund and construct a photovoltaic array on the roof of the
Aquatic Center at the university for the 1996 Olympics. Georgia Power's mvestment in the -

5 300—kW facnhty will be $1.8 million.

Research |

The Southern Company will invest $8.2 million prior to 1998 in the Power Systems Development
Facility (PSDF) located in Wilsonville, Alabama. In addition to The Southern Company, project partners
include the U.S. Department of Energy, the Electric Power Research Institute, and others. The $158
million project will develop and test advanced gasifier systems, advanced pressurized bed combustion,

hot gas cleanup systems and fuel cells. This research will lead to technologies that increase the
efficiency and environmental performance of electric generation. ‘

. 5. Transmission

The Southern Company is committed to undertake a portfolio of projects to maintain, improve and enhance the
efficiency of existing transmission systems. The Company's plans are described in the current Integrated '
Resource Plan of The Southern Company. For instance, the Company will operate some of the transmission
_systems at a higher voltage profile, add new capacitors on the transmission grid, and substitute more efficient
transformers. These projects are expected to reduce transmission losses by over 420,000 MWh per year by the
year 2000. Over the next 5 years, the Company anticipates aggregate expenditures of approximately $505
million on transmission system improvements that will maintain, improve, and enhance efficiency.

6. Distribution

The Southern Company is committed to a portfolio of projects to maintain, improve and enhance the effimency ]
of the existing electric distribution system. The Company's plans are described in the current capital budget of -
The Southern Company. For example, The Southern Company will install lower loss transformers, improve
distribution system automation, enhance system voltage optimization and improve phase current balancing and
dispersed energy storage. These projects are expected to reduce distribution losses by about 15,000 MWh per
year by the year 2000. Over the next 5 years, the Company anticipates aggregate expenditures of approximately
$374 million on distribution system improvements that will maintain, improve, and enhance efficiency.
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7. Recycling
1991- 1994 ¥

' Over the period from 1991 through 1994, The Southern Company reused almost 15 percent of
/ " total ash, totaling over 2.5 million tons of ash. During this same period, approximately 2,400 tons
of paper were recycled. This represents an increase above the pre-1990 levels.

The Southern Company will continue and enhance existing programs to increase the recycling of
waste material from its facilities and the specification of recycled material in product and supply
purchases. For the period 1995 through 2000 these include:

$ 2,100,000 Development and testing of cocal ash use in concrete

$ 2,000,000 Purchase products made with recycled materials

$46,000,000 Installation of dry coal ash collection systems whlch
recycling

Recycled ash reduces the amount of raw materials needed in the manufac
of concrete and in roadbed construction, reducing the energy consumption
necessary for their manufacture.

8. Other Government/Industry Initiatives

The Southern Company will continue to be a partner in other

governmentllndustry programs which will lead to reductions in greenhouse gas
emissions. These include:

Green Lights (EPA) - Joined in May, 1993
Waste Wise (EPA) - Charter Member, July, 1994

Cool Communities (EPA, DOE, American Forests) - Georgia Power is a member ¢
this program.

Return to the Climate Challenge Front Page

Return to the EREN Home Page
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DOE's Energy Partnerships for a Strong Economy

CLIMATE CHALLENGE PARTICIPATION ACCORD
BETWEEN NIAGARA MOHAWK POWER CORPORATION AND

THE UNITED STATES DEPARTMENT OF ENERGY

This Participation Accord describes the commitments that Niagara Mohawk Power Corporation ("NMPC") and
the United States Department of Energy (DOE) have made to participate in the Climate Challenge program in
pursuit of the President's goals for reducing greenhouse gas emissions. The Climate Challenge Program is a
joint, voluntary effort of DOE and the electric utility industry to reduce, avoid or sequester greenhouse gas
emissions. The framework of the Climate Challenge Program was established in the Climate Challenge
Program Memorandum of Understanding and exhibits thereto dated April 20, 1994 (the Climate Challenge
Program MOU). See Attachment A hereto.

INMPC Commitments

A. .
Consistent with paragraph II.B.1. of the Climate Challenge Program MOU, NMPC commits to
limit Company carbon dioxide (CO2) emissions (in tons) to its 1990 baseline level. NMPC also
commits to maintain its CO2 emissions at or below that level each year through the year 2000.
The Company's 1990 baseline emissions and business activities included in the baseline will be
documented in accordance with provision LE. below.

In support of the commitments in I.A., NMPC commits to undertake and will continue to -
undertake a variety of measures to limit its total greenhouse gas emissions. Examples of such
measures which have been undertaken since 1990 or are expected to be undertaken in the future
are attached as Attachment B.
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If in any year NMPC's baseline commitment level is not met, CO, reductions which are available

from the cumulative total reductions achieved below the baseline level since 1990 through
greenhouse gas reduction measures undertaken by NMPC, and which have not been transferred to
any other party, will be applied to offset the exceedance (in tons) above the 1990 baseline CO,

emissions level. If sufficient offsets are unavailable in any year, NMPC will determine the shortfall
in tons of CO, and will investigate with DOE's assistance additional measures to limit or reduce

such emissions.

NMPC will report annually on activities and achievements under the Climate Challenge Program.
Results achieved during each year will be reported in a clear and understandable manner that is
consistent with the guidelines adopted pursuant to subsection 1605(b) Energy Policy Act and the
Climate Challenge accounting protocols in Supplemental Guidance on Commitment Definitions
and Reporting of the Climate Challenge Program MOU ("Exhibit B").

» .
Within 90 days of the signing of this Accord, NMPC will submit to DOE an initial annual report
(1) identifying company business activities and the corresponding CO, emissions total included in
its 1990 baseline level, (2) documenting annual CO, emissions beginning in 1990, (3) listing
measures undertaken since 1990 which reduce, limit, or avoid emissions of CO, and other

greenhouse gases, and (4) reporting results achieved versus the 1990 baseline commitment on an
annual and cumulative basis. NMPC will also include in this report for informational purposes
estimates of CO, emissions resulting from other energy purchase commitments. The initial report

will serve as the model under this Accord for future annual reporting by NMPC that is in addition
to reporting under 1605(b).

The commitments specified above will ai:ply through the year 2000. NMPC and DOE agree to -
reopen or revisit this Accord by December 31, 1998, to address NMPC's continued participation
in the Climate Challenge Program and the nature of NMPC's commitments after the year 2000.

NMPC will confer with DOE on or before December 31, 1996 to evaluate jbintly. the progress of
NMPC in achieving its Climate Challenge goals and to discuss possible adjustments to its
voluntary commitments. .

The Climate Challenge representative for NMPC will be Dr. Martin Smith, Chief Environmental
Scientist, NMPC, 300 Erie Boulevard West, Syracuse, New York 13202. NMPC will notify DOE
prior to or, in any event, no later than 30 days after any change in the representative.

II. Cooperation between NMPC, DOE and Other Utilities for Meeting Climate Challenge Program Objéctives

DOE, as outlined in the Climate Challenge MOU, and NMPC agree that the Climate Challenge
should provide utilities with maximum flexibility to pursue cost-effective, customized strategies
including but not limited to demand-side management, electrotechnologies, increased use of

09197 112300
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renewable energy sources, forestry and other CO, sequestranon activities, fuel smtchmg.
efficiency 1mprovernent, and international projects.

DOE, as outlined in the Climate Cha]lenge MOU, and NMPC agree that the Climate Challenge _
should promote the development and demonstration of innovative methods to promote :
cooperative, joint utility efforts designed to support both national objectives related to global
warming mitigation and individual utility environmental goals in an economically-efficient
manner, including emissions reduction agreements between Climate Challenge participants to
allow the participants to meet their Climate Challenge commitments in the most cost-effective
manner.

NMPC may transfer greenhouse gas emission reductions to other Climate Challenge participants,
provided that the transferred emission reductions are below the baseline level and are:

1. The result of measures undertaken by NMPC; and

2. Not applied to offset NMPC emissions in another year in which NMPC em1ssmns are in excess

of the Company's 1990 baseline.

NMPC agrees to provide DOE with a copy of any agreements covenng transactions described in
paragraph IL.C. of this Accord.

II. - DOE Commitments

A

DOE's commitments to NMPC are those set out in section III of the Climate Challenge Program
MOU, which are hereby incorporated in this Participation Accord by reference.

DOE will consider NMPC requests to intervene in regulatory proceedings of federal, state and
local commissions and boards on issues pertinent to the Climate Challenge Program. Before DOE
intervenes in regulatory and other proceedings pertaining to NMPC for purposes of addressing
Climate Challenge Program issues, it will provide notice to NMPC.

DOE will provide an annual report to NMPC describing the actions that it has taken to fulfill its |
commitments under section III and - Exhibit C of the Chmate Challenge Program MOU and the
results of those actions.

The Climate Challenge Program representative for DOE, who will serve as liaison to NMPC, will
be Allan Hoffman, U.S. Department of Energy, 1000 Independence Ave., S.W., Washington, D.C. -
20585 --(202)586-1786. DOE will notify DOE prior to or, in any event, no later than 30 days after
any change in liaison responsibilities or personnel.
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DOE will consider request to assist NMPC its interactions with other regulatory agencies or
governmental authorities (including but not limited to IRS, EPA, NYS Public Service
Commission) in furtherance of the goals or commitments set forth herein, including the
implementation of any cooperative action with another utility for purpose of achieving Climate
Challenge objectives. '

In a manner and to an extent consistent with Department policy, DOE will support recognition of
greenhouse gas emissions reductions achieved through voluntary efforts in any future national
programs to mitigate climate change.

IV. General Provisions

A

Use of DOE-developed materials by NMPC will be governed by the prov1smns of section IV of
the Utility Chmate Challenge MOU.

»

In additional to the foregoing provisions, DOE and NMPC agree to act in accordance with the
following principles, statements and actions contained in the Utility Climate Challenge MOU,

‘which are hereby incorporated by reference:

1. Principles - section 1.

2. General Provisions - section V.A-V.D, V.Fand V.G.

Either party may withdraw from this Participation Accord or any of its activities under the Climate
Challenge Program without penalty and without being subject to remedies at law or equity.

NIAGARA MOHAWK POWER CORPORATION

BY:
DATE: February 2, 1995

U.S. DEPARTMENT OF ENERGY

BY:
DATE: February 3, 1995

Return to the Climate Challenge Front Page

Return to the EREN Home Page
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1ate Challenge Part1c1pat10n Accord
.DOE's Energy Partnerships for a Strong Economy

Climate Challenge Participation Accord
Between
Tennessee Valley Authority
And
U.S. Department of Energy

This Participation Accord describes the commitments that the Tennessee Valley Authority (TVA) and the
U.S. Department of Energy (DOE) have made to participate in the Climate Challenge Program in pursuit of the
President's goals for reducing greenhouse gas emissions. The Climate Challenge Program is a joint, voluntary
effort of DOE and the electric utility industry to reduce, avoid or sequester greenhouse gas emissions. The
framework of the Climate Challenge Program was established in the Climate Challenge Program Memorandum
of Understanding and exhibits thereto dated April 20, 1994 (the Climate Challenge Program MOU), whu:h is
hereby incorporated by reference.

1. TVA's Commitments

A. Consistent with paragraph 11.B.1 of the Climate Challenge Program MOU, TVA commits to reduce its
annual emissions of greenhouse gases by the equivalent of 22.7 million tons of CO, by Year 2000. Most of

these reductions are relative to Year 2000 greenhouse gas emission levels for a modified reference case that l
was projected from the average of TVA's 1987-1990 baseline of approximately 92.7 million tons of CO,

emissions by excluding the specific reduction activities identified in Attachment A from the production model
of the TVA power system. The reference case and the business operations involved in the reference case are
more fully described in Attachment B. TVA's commitment applies to all of the agency's activities including its
power system program and appropriated-funded programs. This commitment and all other commitments
established by this Accord are subject to the conditions stated in the Climate Challenge MOU, the results of
TVA's integrated planning process activities, and satisfactory completion of any environmental reviews.

B. TVA will report annually on its activities and achievements under the Climate Challenge Program. Results
achieved during each year shall be reported in a clear and understandable manner that is consistent with the
guidelines adopted pursuant to subsection 1605(b) of the Energy Policy Act and the Climate Challenge
accounting protocols in Exhibit B of the Climate Challenge Program MOU. The first such report may include a
description of TVA's greenhouse gas reduction activities and achievements prior to execution of this Accord.
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are hereby incorporated in this A

C. TVA will confer with DOE on or before January 30, 1996 to evaluate jointly TVA's progress in achieving
its Climate Challenge Program goals and to discuss possible adjustments to its voluntary commitments.

D. TVA's Climate Challenge Program representative shall be:
Mr. Jerry L. Golden
Manager, Clean Air Program and Generation Technology

Tennessee Valley Authority
Chattanooga, Tennessee 37402-2801

TVA agrees to notify DOE prior to or, in any event, no later than 30-days after any change of its representative.

Commitments

A. DOE's commitments to TV A are those set out in section III of the Climate Challenge Program MOU which
: by reference.

B. DOE will provide an annual report to TVA describing the actions that it has taken to fulfill its commitments
under section 1T an it C o1 the Clim enge program an resulis O

C. DOE's Climate Challenge Program representative, who will serve as liaison to TVA will be: _

Mr. Allan Hoffman

U.S. Department of Energy

1000 Independence Avenue, S.W.
Washington D.C. 20585

(202) 586-1786

- DOE agrees to notify TVA prior to or, in any event, no later than 30 days after any change of its representative.

IIL. General Provisions

A. Use of DOE-developed materials by TVA will be governed by provisions of section IV of the Climate
Challenge Program MOU, which are hereby incorporated in this Accord by reference.

B. In addition to the foregoing provisions, DOE and TVA agree to act in accordance with the principles set out
in section I of the Climate Challenge Program MOU and the general provisions set out in subsections V.A -
V.D, V.F, and V.G of the Climate Challenge Program MOU, which are hereby incorporated in this Accord by
reference.

2

C. Either party may withdraw from this Accord or any of its activities under the Climate Challenge Program
without penalty and without being subject to remedies at law or equity.

D. No member of or delegate to Congress, or Resident Commissioner, shall be admitted to any share or part of
this MOU or to any benefit that may arise therefrom, but this provision shall not be construed to extend to any
corporation or-unit of Government contracting for its or the public's general benefit.

Director

AT 11:-99.11
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Tennessee Valley Authority

Secretary
Us. Department of Energy

: ATTACHMENT A
CO, Reduction Activities Undertaken by TVA

The CO, reduction estimates identified below are generally derived through the use of a modified reference
~ case that compares the CO, equxvalent emissions generated by TVA's activities with and without the identified
reduction activity. -

1. Hnsl:aﬂ.lni:_QanﬁQn: TVA restarted its Browns Fei'ry Nuclear Unit 2 in August 1991. It plans to -
restart its Browns Ferry Nuclear Unit 3 and start Watts Bar Nuclear Unit 1 prior to the Year 2000.
Operation of these nuclear units is expected to result in annual CO, emissions reductions in the Year

2000 of 15,898,000 tons.

2. Biomass Cofiring: TVA has initiated a biomass cofiring test program at its fossil fueled units. The
biomass used is wood waste from the wood products industry in the TVA region. Based on these tests,
TVA will initiate commercial cofiring projects at various fossil plants that will result in annual
greenhouse gas reductions in the Year 2000 equivalent to 2,422,000 tons of CO,. In addition to the

avoided CO, emissions associated with combusting coal, this reduction includes the CO, equivalent of
avoided methane emissions (approiimately 75,000 tons) due to wood waste carbon conversion to CO,
by combustion rather than conversion to CO, and methane by decomposition. A global warming
potential of 21 was used for the avoided methane emissions.

3. Demand Side Management (DSM) Programs: TVA has identified a number of DSM programs that
may be implemented as a result of its ongoing integrated resource planning (IRP) process: TVA expects
to initiate cost-effective DSM programs that will result in estimated annual CO, emissions reductions in

the Year 2000 of up to 1,383,000 tons.

4. Fossil Fueled Unit Efficiency Improvements: TVA expects to continue to initiate activities to offset
thermal performance degradation and to improve the efficiency of its fossil fueled generating units.
These activities include improved operation and maintenance, upgrading plant equipment, and
upgrading plant instrumentation and controls. The activities TVA completed in 1991 through 1994 to
improve unit efficiency are expected to result in annual CO, emissions reductions of approximately

1,018,000 tons in the Year 2000. Additional unit efficiency improvement activities TVA plans to initiate
in 1995 through 2000 are expected to result in additional annual CO, emissions reductions of

approximately 459,000 tons in the Year 2000.

. 5. Transmission System Efficiency Improvements: TVA expects to continue to improve the efficiency of
its transmission system and thereby reduce power generation requirements. Such improvements include

reconductoring existing transmission lines, constructing new transmission lines, constructing new
substations, and replacing transformers. The activities TVA completed in 1991 through 1994 to improve
transmission system efficiency are expected to result in annual CO, emissions reductions of

.. .
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approximately 183,000 tons in the Year 2000. Additional transmission system efficiency improvement
activities TVA plans to initiate in 1995 through 2000 are expected to result in additional annual CO,

emissions reductions of approximately 545,000 tons in the Year 2000.

6. Hydro Modernization Activities: TVA expects to continue to initiate activities to improve the
performance of its hydroelectric generating units such as modernizing and upgrading the turbines and

generators to increase their efficiencies. The activities TVA completed in 1991 through 1994 to
modernize its hydro facilities are expected to result in annual CO, emissions reductions of

approximately 20,000 tons in the Year 2000. Additional hydro modernization activities TV A plans to
initiate in 1995 through 2000 are expected to result in additional annual CO, emissions reductions of
approximately 375,000 tons in the Year 2000.

7. Fossil Fueled Unit Flyash Sales: Sales of flyash from fossil fueled units to the cement manufacturing
industry result in CO, reductions due to lower energy consumption and reduced calcination in the

- manufacturing process. TV A plans to increase its marketing of flyash to the cement industry from
approximately 140,000 tons in 1990 to 290,000 tons in the Year 2000. The increased TV A flyash sales
are expected to result in additional annual CO, emissions reductions in the Year 2000’01" 155,000 tons.

8. Heat Pump Program Activities: TVA intends to continue to encourage its customers to install efficient
heat pumps through such activities as providing low-cost loans and heat pump inspections. The heat
pump program activities TVA completed in 1991 through 1994 are expected to result in annual Co,

emissions reductions of approximately 40,000 tons in the Year 2000. Additional heat pump program
activities TVA plans to initiate in 1995 through 2000 are expected to result in additional annual CO,

emissions reductions of approximately 97,000 tons in the Year 2000.

5. UMEQMMMMWLEMMM TVA is a participant in the UFCMP in which
a portfolio of greenhouse gas reduction and carbon sequestration projects will be funded and has

committed to provide $75,000 annually for five years to this effort. The greenhouse gas emissions
reductions and carbon sequestration that will result from this program have not yet been identified but _
TVA's proportionate share is estimated to be equivalent to 50,000 tons of CO, annually in the Year -

2000.

10. CFC Management Activities: TVA expects to continue its activities to manage and phase-out the use
of chlorofluorocarbons (CFCs) in TVA-owned equipment. CFC management activities include
elimination of venting during equipment maintenance and replacement of high global warming potential
CFCs with lower global warming potential materials. The CFC management activities TVA completed
in 1991 through 1994 are expected to result in annual greenhouse gas emissions reductions of
approximately 8,000 tons CO, equivalent in the Year 2000. Additional CFC management activities

TVA plans to initiate in 1995 through 2000 are expected to result in additional annual greenhouse gas

2

emissions reductions of approximately 1,000 tons CO, equivalent in the Year 2000. Global warming
potentials ranging from 310 to 8,000 were used for the various affected CFCs to derive CO, equivalent
tons.

3l WWMW TVA expects to continue to reduce its internal consumption
of energy. This will be done through such activities as the installation of high efficiency electric motors,
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building heating and air conditioning efficiency upgrades, and water heating efficiency upgrades. These
- efficiency improvement activities are expected to result in annual CO, emissions reductions of

approximately 26,000 tons in the Year 2000.

12. Transportation Efficiency Improvement: TVA expects to continue to improve the efficiency of its
transportation fleet. For example, TVA's automobile fleet fuel efficiency was increased 0.4 miles per

gallon from 1990 to 1993 by replacing less efficient automobiles with more efficient models. The TVA
truck fleet fuel efficiency improved by 5.7 miles per gallon from 1990 to 1993. The activities TVA
completed in 1991 through 1994 to improve its transportation fleet efficiency are expected to result in
annual CO, emissions reductions of approximately 5,000 tons in the Year 2000. Additional activities

-~ TVA plans to initiate in 1995 through 2000 to improve its transportation fleet are expected to result in
additional annual CO, emissions reductions of approximately 1,000 tons in the Year 2000.

13. Forest Management Activities: TVA expects to continue reforestation and active forest management
activities on TVA-owned lands. These activities are planned for approximately 150 acres per year. The
activities completed from 1990 to 1994 and planned for 1995-2000 are expected to result in CO,

sequestration in the Year 2000 of 3,000 tons.

14. Office Waste Paper Recycling: Paper recycling results in reduced greenhouse gas emissions from the
paper manufacturing industry due to lower energy consumption relative to paper manufacturing using

raw materials. Paper recycling from TVA offices is expected to reach 1,700 tons in the Year 2000
resulting in annual CO, reductions of 3,000 tons.

15. ngenemngn: In 1995, TVA will begin supplying steam in addition to electricity to an industrial
customer near TVA's Johnsonville Fossil Plant. This energy supply arrangement will result in an annual
CO, reduction in the Year 2000 of 23,000 tons compared to previous energy supply arrangements.

16. Animal Waste Methane Recovery: TVA expects to implement several animal waste methane
recovery and utilization demonstration projects over the next five years. The annual CO, equivalent in

the Year 2000 of the avoided methane emissions from these projects is expected to be 8,000 tons. A
global warming potential of 21 was used to calculate the CO, equivalency of avoided methane

emissions.
3

17. NOX Emission Reductions: TVA plans to achieve an approximate annual reduction of 225,000 tons
of NOX emissions from its fossil-fueled units by the Year 2000 and intends to begin reporting these.in
1997 as part of its Climate Challenge efforts, consistent with DOE's Section 1605(b) Reporting ~
guidelines. These expected reductions would be in addition to the greenhouse emission reduction
tonnage commitment made by TVA.

18. Public Power Initiatives: TVA is participating with public power industry groups and other public
power utilities in the development of industry initiatives for greenhouse gas reductions. TVA commits
to continue this effort to develop such reductions and initiatives and to consider participating in

- appropriate initiatives. Any reductions associated with this activity would be in addition to the
greenhouse emission reduction tonnage commitment made by TVA.
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ATTACHMENT B
Description of Reference Case

The greenhouse gas (GHG) emissions reductions resulting from many of the actions described in Attachment -
A are relative to GHG emissions for a modified reference case for the Year 2000. The modified reference case
emissions are projected using widely accepted electric utility planning techniques and mathematical models. In
summary, the models were used to determine the difference between the modified reference case emissions
assuming no GHG-reduction activities had been taken and the level of emissions with reduction actions.

The modified reference case emissions for the power system related actions are the result of power system
production modeling. The modified reference case model runs were configured to meet the predicted Year
2000 system load with power system resources and performance characteristics that were in service in 1990.
An output of the model is predicted CO, emissions. Low GHG emitting supply side additions to the system

completed or planned for completion since 1990, such as nuclear units and hydroelectric generation facility
upgrades, were excluded from the system resources modeled for the modified reference case. Generation load
reductions resulting from transmission system upgrades and DSM programs implemented or planned for
implementation since 1990 were excluded from the modified reference case model runs. Fossil unit heat rate
performance improvements completed or planned for completion since 1990 were excluded from the modified
reference case CO, emissions predictions. The total system load growth from 1990 to 2000 is expected to be

about 34 %. In the modified reference case, the additional load and the absence of new nuclear unit generation
is met by combustion turbine capacity additions, pulverized coal fired capacity additions, additional generanon
from the exlstmg pulverized coal fired capacity, and additional off-system power purchases.

TVA has included the CO, emissions associated with the generation of purchased power in its emissions total.
Based on historical purchases, it is assumed that the off-system purchased power would be generated by coal
fired facilities. In turn, CO, emissions associated with the generatmn of power sold off-system were deducted

from total emissions.

The modified reference case emissions from the transportation fleet were predicted by calculating the
emissions from a fleet with the average fuel efficiency of the 1990 fleet traveling the veh1c1e miles predicted :
for 2000. =

The modified reference case emissions for chlorofluorocarbons (CFCs) were predicted by calculating the CO,
-equivalent of CFC emissions based on CFC consumption rates and the types of CFCs in service in 1990.

The emissions reductions resulting from the remaining actions described in Attachment A are relative to the
baseline period of 1987-1990, i.e., a basic reference case. For example, TVA had no biomass cofiring
activities, no animal waste methane recovery activities, and no participation in the Utility Forest Carbon
Management Program during the baseline period. For other reduction actions such as flyash sales to the cement

- manufacturing industry and forest management activities on TVA owned lands, TVA had ongoing activities
during the baseline period. For these actions, the reductions are based only on the activities initiated since
1990.

The TVA total modified reference case GHG emissions for the Year 2000 are equivalent to 127.3 million tons
of CO,. The total GHG emissions reductions, including reductions relative to modified and basic reference

cases, are equivalent to 22.7 million tons of CO,.

09/18/97 11:22:12
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DOE's Energy Partnershlps for a Strong Economy

Climate Challenge: Pérticipation Accord

This Participation Accord describes the commitments that PacifiCorp and the U.S.Department of Energy

(DOE) have made to participate in the Climate Challenge Program in pursuit of the President's goals for
reducing greenhouse gas emissions. The Climate challenge Program is a joint, voluntary effort of DOE and the
electric utility industry to reduce, avoid or sequester greenhouse gas emissions. The framework of the Climate
Challenge Program was established in the Climate Challenge Program Memorandum of Understanding and
exhibits thereto dated April 20, 1994 (the Climate Cha.llenge Program MOU) (see Attachment A to this

Participation Accord).
L llﬂll:y_comnunngnrs :
A. _ .
Consistent with paragraph ILB.1 (a, e and f) of the Climate Challenge Program MOU, PacifiCorp
. .

Reduce its emissions rate (in 1bs. of CO, per MWh) by ten percent between 1990 and 2000.
In handling the emissions from the sale and purchase of power, emissions are added to our
total when we purchase and subtracted when we sell power. Emissions are assumed, for
both sale and purchase, to be from gas resources unless we know specifically otherwise
(e.g., purchase from hydroelectric or coal facilities). Emissions rate will change from 2123
IbsMWh 1911 Ibs/Mwh. The company will include the following activities in order to
achieve the commitment: , ,

a. .
Changes in generation mix - Actions that change the mix of resources used to supply
energy to our customers.

Offset activities - Actions that offset generation emissions through foréstry projects
and non-forestry projects (e.g., coal ash recycling, ethanol production, methane
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-

capture, etc.)
2.
Pursue projects to cost-effectively reduce, sequester and avoid CO, emissions.
g Project-by-project descriptions will be provided for projects in the following areas:
a. _ =
Customer demand-side programs
b.
Transmission and distribution efficiencies
- .
Other projects
3.

| Participate in the Utility Forest Carbon Management Program.
In order to achieve the commitment under section 1(A)(1):

© Changes in generation mix - PacifiCorp intends to take actions necessary to have 200 MWa of
renewable resources on line by 2001, if cost-effective. These actions taken alone will reduce
emissions by approximately 600,000 tons of CO, in 2000 (when modeled against our "base case"

resource selection). The company's rate commitment will primarily be achieved through this
aggressive acquisition of renewables as well as the use of gas resources and the retention of
existing renewable resources (through relicensing hydroelectric facilities).

© Current forestry projects to sequester emissions - Since 1992, PacifiCorp has initiated a series
of pilot-scale greenhouse gas emissions offset projects. To date the company has invested
$425,000 in four forestry offset projects. These projects are expected to offset a total of 23,928 in
the year 2000 and 638,670 tons of CO, over the life of the projects These ongoing projects are

* described in detail in attachment B.

© New projects to avoid and sequester C02 -The company intends to spend approximately $1
million on pilot efforts between 1995 and 2000. Based on our current assumptions, this
investment must accrue approximately 700,000 tons of CO, in 2000 to accomplish our rate
reduction goal. This offset requirement calculation may change with variations in the company's
integrated resource plan or market changes. These investments represent a long-term effort to
sequester and avoid carbon emissions as well as our effort to find sequestration opportunities that
may be expanded in the future if the need arises. The company is exploring a wide variety of
projects to pursue as pilots including: reductions in the transportation sector, methane capture at
wastewater facilities, applications of lower CO, technologies at customer locations.

. ®

o Coal ash recycling - The company is increasing its effort to recycle coal ash. When used to
produce cement, coal ash recycling significantly reduces the amount of energy consumed during
cement production and thus results in CO, emissions being avoided. PacifiCorp recycled over
390,000 tons of coal ash in the baseline year of 1990. PacifiCorp intends to recycle over 85,000
-tons of ash annually (over and above the 1990 baseline amount), so will offset 85,000 tons of CO,

in the year 2000.

-y 09/1%/97 11:17-53
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In order to achieve the commitment under section 1(A)(2):

© Customer demand side programs - PacifiCorp has displaced 34.9 MWa of generaﬁon between
January 1, 1992 and 1994 through demand side programs. Based on the company's resource mix,
the company has avoided 240,000 tons of CO, emissions during this time. For 1995-2000, the

company intends, through investment in cost-effective demand side resources, to displace an
additional 211 MWa of generation. This estimate is based on our current assumptions and
modeling effort and may change as technologies and assumptions vary. Based on the company 5
resource mix, the company intends to avoid (between 1995- 2000) an additional 1,465,000 tons of
CO,. In the year 2000, our demand-side activities are expected to displace 40.5 MWa and avoid

283,800 tons of CO,. PacifiCorp is committed to developing a diversified portfolio of DSM
programs during 1995 -2000 to achieve this goal such as:

Commercial FinAnswer Program - Through the Energy FinAnswer program, PacifiCorp
provides up-front prime rate financing for cost-effective energy conservation measures
installed in new commercial buildings. Measures may include: lighting, insulation, HVAC
systems, controls or other measures that save electricity beyond code requirements.
Repayment of the loan is added to the customer’s electric bill as an Energy Service Charge
(ESC). Energy cost savings are greater than the monthly ESC, so most customers .
experience a positive cash flow.

Industrial FinAnswer Program - The program offers industrial customers opportunity to
decrease their energy consumptions by promoting energy efficient design and providing
funding for installation of energy conservation measures. Thus far the program has focused
on four major technologies: lighting, motors, air compressors systems, and refrigeration. °

Home Comfort - PacifiCorp's Home Comfort program is a retrofit weatherization effort
designed to achieve higher rates of customer participation than are typically achieved. The
program offers a free home energy check-up, using high-tech diagnostic equipment and the
installation of "instant savings measures."These items include: a low-flow showerhead,
water heater wrap, faucet aerators, and fluorescent light bulbs.

New Residential Buildings - The company influences adoption of Model Conservation
Standards (MCS) through capturing cost

effective lost opportunities beyond the current code, while working with state and local
agencies to promote adoption of MCS.

° Transmission and distribution efficiencies - PacifiCorp intends to avoid transmission and
distribution system loss through aggressive development of transmission and distribution (T&D)
efficiencies. Between 1991 and the present, the company has accomplished approximately 14
aMW of savings through T&D projects and intends to save an additional 16 aMW through
additional efforts. These efforts will offset approximately 205,000 tons of CO, in 2000. The

company's efficiency efforts include:
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Implementation of conservation voltage reduction (CVR) on specific lines.

Efficiency improvements at company sub-stations including capacitor installations, use of
larger wire on transmission circuits, and conversion of low voltage systems to hire levels.

Efficiency improvements through the purchase of more expensive transformers, larger
conductors and additional capacitors.

o Additional projects - The company is exploring additional projects in the area of forestry on
company lands and conversion of fleet vehicles. If these projects are pursued on a larger scale, the
company will quantify the relevant 1990 baseline to calculate incremental benefits of these
projects. These projects are listed in attachment C.

- In order to achieve the commitment under section 1(A)(3):

o Utility Forest Carbon Management Program - PacifiCorp has invested $5,000 it November, 1994
to join the utility carbon management program. We will explore further investment in the program
once the cost-effectiveness of this investment has been determined. Any share of our investment
that accrues credible and countable carbon benefits in the year 2000 will be counted towards the
company's rate commitment in 1(A)(1) and this investment will go towards our $1 million
investment in off-system emission reduction programs.

PacifiCorp will report annually on activities and achievements under the Climate Challenge
Program. Results achieved during each year shall be reported in a clear and understandable
manner that is

consistent with the guidelines adopted pursuant to subsection 1605 (b) Energy Policy Act and the )
Climate Challenge accounting protocols in Exhibit B of the Climate Challenge Program MOU. ¥
The first such report may include a description of the activities and achievements of PacifiCorp
prior to its becoming a participant in the Program, expressed on an annual basis to the extent
possible. :

PacifiCorp will confer with DOE on or before June 30, 1996 to evaluate jointly the progress of the
company in achieving its Climate Challenge Program goals and to discuss possible adjustments to
its voluntary commitments.

The Climate Challenge Program representative for PacifiCorp will be Tom Imeson, 700 NE
Multnomah, Suite 1600 Portland, OR 97232. PacifiCorp agrees to notify DOE prior to or, in any
event, no latcr than 30 days after any change in the contract

II. DOE Commitments

A. .
DOE's commitments to PacifiCorp are those set out in section III of the Climate Challenge
Program MOU, which are hereby incorporated in this Participation Accord by reference.
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DOE will consider PacifiCorp requests to intervene in regulatory proceedings of federal, state and
local commissions and boards on issues pertinent to the Climate Challenge Program. Before DOE,
- intervenes in regulatory and other proceedings pertaining to PacifiCorp for purposes of addresmng
Climate Challenge Program issues, it will provide notice to the company.
i,
- DOE will provide an annual report to PaciﬁCorp describing the actions that it has taken to fulfill
its commitments under section III and Exhibit C of the Climate Challenge Program MOU and the
results of those actions. .
D. - : .
' The Climate Challenge Program representative for DOE, who will serve as liaison to the
company, will be Allan Hoffman, Department of Energy; Room 6B-128 (EE-10), 1000
- Independence Avenue SW, Washington DC 20585 (202)586-1786. DOE agrees to notify
- PacifiCorp prior to or, in any event, no later than 30 days after any change in liaison
responsibilities or personnel. .
II. General Provisions
Use of DOE-developed materials by PacifiCorp will be governed by the provisions of section IV
of the Climate Challenge Program MOU, which are hereby incorporated in this Participation
Accord by reference.
In addition to the foregoing provisions, DOE and PacifiCorp agree to act in accordance with the
principles set out in section I of the Climate Challenge Program MOU and the general provisions =
set out in subsections V.A-V.D, V.F and V.G of the Climate Challenge Program MOU, which are
hereby incorporated by reference.
C. iE _ .
Either party may withdraw from this Participation Accord or any activities under the Climate
Challenge Program without penalty without being subject to remedies at law or equity.
(Original signed by) _
President and Chief Executive Officer
PacifiCorp
(Original signed by)
Secretary of Energy

U.S. Department of Energy

Attachments:

Attachment A - Climate Challenge Program MOU and exhibits

Attachment B - Ongoing Forestry Projects

5 & A
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Attachment C -- Additional Projects

Attachment B - Ongoing Forestry Offset Projects

The company had developed four ongoing efforts to test cost-effective way to offset emissions through
forestry. These projects are as follows:

-- Reforestation of privately unforested private lands in cooperatmn with the Oregon Department of Forestry.
This project resulted in over 600 acres planted.

-- Shade tree plantmg around ten different Utah neighborhoods and mdmdual sites. Conducted in partnership
with nonprofit organization TreeUtah.

- Reforestation effort in eastern Wéshington to replant privately-owned lands that were devastated by fire.
Organized in cooperation with the Upper Columbia Resource Conservation and Development Council.

-- Investment in the Oregon Forest Resource Trust that funds planting on unforested and understocked lands.
By combining company's $75,000 investment with state funds, Trust can reforest 5,250 acres in the near term.
Long-term goal is to plant 250,000 acres in 15 years.

Attachment C - Additional Projects
PacifiCorp will explore proceeding with a variety of other projects. They are as follows:

¢ Management of Company Lands - The company owns approximately 13,000 acres of forested land
managed in association with our hydroelectric facilities. Much of the land is intensively managed .
through aggressive reforestation and careful land management. These practices yield CO, benefits when

compared with either natural regeneration or with reforestation practices required under state forest .
practices acts. Within the next year, the company will develop methods to quantify these carbon =
benefits. Only post-1992 carbon benefits in excess of those achieved during the 1990 baseline would be

counted towards a project-by-project commitment. -

¢ Fleet Conversions - PacifiCorp currently owns three converted electric vehicles and six vehicles fueled
by natural gas as part of our fleet Our number of alternative fueled vehicles will be increasing steadily (to
approximately 200 vehicles by 2000) and these purchases will accrue CO, benefits when compared to

internal combustion vehicles. PacifiCorp also is exploring a variety of larger-scale business
opportunities that would allow us to have a significant impact on CO, emissions through alternative

fueled vehicles.

Return to the Climate Challenge Front Page

Return to the EREN Home Page

09/18/97 11:17:54 _
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" Climate Challenge Participation Accord
? ﬂ&e
DOE's Energy Partnerships for a Strong Economy

Climate Challenge Participation Accord

. This Participation Accord describes the commitments that the American Electric Power System (AEP) and the
U.S. Department of Energy (DOE) have made to participate in the Climate Challenge Program in pursuit of the

- President's goal for reducing greenhouse gas emissions. The Climate Challenge Program is a joint, voluntary
effort of DOE and the electric utility industry to reduce, avoid or sequester greenhouse gas emissions. The
framework of the Climate Challenge Program was established in the Climate Challenge Program Memorandum
of Understanding and exhibits thereto dated April 20, 1994 (the Climate Challenge Program MOU) (see
Attachment A to this Participation Accord). :

L. AEP Commitments

A.
Consistent with paragraph II.B.1 (a and f) of the Climate Challenge Program MOU, AEP will
undertake the following programs, projects and actions to reduce, avoid or sequester greenhouse
gas emissions:

- Fossil power plant efficiency improvement program

- Adjustable speed drive motor pilot program

- Transmission & distribution system efficiency improvement program
- 415 MW coal to natural gas conversion project

- Hydroelectric facilities refurbishment program

- Nuclear plant availability and capacity increase

- Demand side management program

- Green Lights program participant

- Enhanced forest management and tree planting program

- Increase sales of fly ash to cementitious products markets

In addition, AEP will actively promote to its customers the use of electrotechnologies that can
result in an improvement in energy efficiency and a reduction in emissions.

Finally, AEP will participate in the following industry-wide Climate Challenge initiatives:

- The Utility Forest Carbon Management Program
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$5,000 initial commitment in 1994

- The Earth Comfort Geothermal Heat Pump Program
$50,000/year for 5 years initial commitment in 1995 .

- Envirotech - The Eiectrotechnology and Renewable Energy Investment Pool
Up to $5,000,000 initial commitment in 1995

- EV America
Commitment to purchase EVs, number and cost unknown at this time

A more complete desbription of these programs, projects and actions is included in Attachment B.

. Results achieved during each year

AEP will report annually on activities and achievements under the Climate Challenge Program.
be reported in a clear and understandable manner that is
consistent with the guidelines adopted pursuant to subsection 1605(b) of the Energy Policy Act
and the climate progrs; ounting protocols in Exhibit B of the Climate Challenge Program
MOU. The first such 1¥%rt may include a description of the activities and achievements of AEP
prior to its becoming a participant in the Program, expressed on an annual basisto the extent

possiDIe.

AEP will confer with DOE on or before January 1, 1998 to evaluate jointly AEP's progress in
achieving its Climate Challenge Program goals and to discuss possible adjustments to 1ts
voluntary commitments.

The Climate Challenge Program representative for AEP will be:

Dale E. Heydlauff, Vice President - Environmental Affairs o
American Electric Power Service Corporation

1 Riverside Plaza i
Columbus, Ohio 43215

AEP agrees to notify DOE prior to or, in any event, no later than 30 days after any change in the
contact. ;

IL. DOE Commitments

A

DOE's commitments to AEP are those set out in section III of the Climate ('jhallenge Program
MOU, which are hereby incorporated in this Participation Accord by reference.

DOE will consider AEP's requests to intervene in regulatory proceedings of federal, state and local
commissions and boards on issues pertinent to the Climate Challenge Program. Before DOE
intervenes in regulatory and other proceedings pertaining to AEP for purposes of addressmg
Climate Challenge Program issues, it will provide notice to AEP.

NMAKNT 11189
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c

DOE will provide an annual report to AEP describing the actions that it has taken to fulfill its
commitments under section III and Exhibit C of the Chmate Cha]lenge Program MOU and the
results of those actlons

The Climate Challenge Program representative for DOE, who will serve as liaison to AEP, will be:

Allan Hoffman

U.S. Department of Energy

Room 6B-128 (EE-10)

1000 Independence Avenue SW hii e ‘ i
Washington, DC 20585 =y _ ; Lf
202-586+1786 :

DOE agrees to notlfy DOE prior to or, in any event, no later than 30 days after any change in
liaison responsibilities or personnel ' ) _

IIL General i’rovisions

A.

Use of DOE-dé\reloped materials by AEP will be governed by the provisions of section IV of the
Climate Challenge Program MOU, which are hereby incorporated in this Participation Accord by
reference. :

In addxnon to the foregoing provisions, DOE and AEP agree to act in accordance with the
pnnc1p1es set out in section I of the Climate Challenge Program MOU and the general provisions
set out in subsections V.A-V.D, V.F. and V.G. of the Chmale Challenge Program MOU, wluch are

- hereby incorporated by reference.

Either party may withdraw from this Participation Accord or any of its activities under the Climate
Challenge Program without penalty and without being subject to remedies at law or equity.

Dr. E. Linn Draper, Jr. Date

Chairman of the Board, Premdem: and
Chief Executive Officer

American Electric Power Company, Inc.

Secretary of Energy or designee Date
U.S. Department of Energy

Attachment:

- Attachment A - Climate Challenge Program MOU and exhibits
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Attachment B - Description of AEP Climate Challenge Plan

Attachment B - AEP's Climate Challenge Plan

The programs and initiatives included in the AEP Climate Challenge Plan fall into five areas: supply-side
demand-side, land management, industry initiatives and miscellaneous. A description of the components of
each of these areas follows: .

Supply-side Activities. The evaluation of on-going and potential future programs and activities in the
supply-side area determined that emissions savings were occurring and would continue to occur in the areas of
fossil plant heat rate improvements, use of natural gas in place of coal, hydroelectric generation life extension
and efficiency improvements, nuclear plant availability and capacity increases and transmissign and
distribution system energy loss reductions. In the area of fossil plant heat rate improvement, a significant
number of capital improvements or operational changes were identified that have already been undertaken
since 1/1/91 or could potentially lead to improvements in individual unit heat rates. Examples of these
activities include the use of adjustable speed drive motors for certain applications in the power plants,
operating fossil units within a load range that optimizes heat rate while maintaining economfic dispatch,
reblading steam turbines to improve turbine efficiency, taking auxiliary equipment out of operation to reduce
auxiliary power losses, and others. In addition, a target heat rate improvement level was established for the
AEP System to be achieved by 2000. While many of these activities were occurring already, AEP will
investigate other innovative ideas for improving fossil plant efficiency due to the attention given to the Climate
Challenge program and the potential benefits of reducing CO, emissions.

AEP is converting three small coal units to natural gas-burning capability in 1995 in what is referred to as a
"dual-firing" mode as an acid rain compliance measure. AEP will operate these units on natural gas when it is
cost-effective to do so, factoring in the value of SO2 allowances. Based on projections in the compliance plan
of the amount of generation expected from these units when on gas and the differential CO, emission rate of -

natural gas compared to coal, an estimate of emissions savings is included in the Climate plan.

The operation of AEP's conventional hydroelectric generation (16 facilities totaling 271 MW) avoided
roughly 1 million tons of CO, in 1990. Many of these units are nearing the end of their expected operating

lives. In addition, the turbines in many of the units are outdated and not as efficient as turbines available today.
In the late 1980s and early 1990s, AEP undertook a program to increase the efficiency and extend the lives of
its hydroelectric facilities. The program was expanded in 1994 due in part to the Climate Challenge. Without
this program, much of the capacity would likely have been taken out of service before the year 2000. With the
program, these units will remain in service, in some cases with increased capability. These measures have been
included in the Climate Challenge plan, with a generation projection from the units based on a normal
hydrological year and an emissions projection based on the assumption that the generation would come from
coal-fired units on the AEP System if it does not come from the non-CO, emitting hydroelectric units.

AEP has two nuclear units as part of its system, totaling 2,110 MW. Since the early 1990s, an intensive -
program has been established to increase the availability of the AEP nuclear units by reducing the forced
outage rates and decreasing the lengths of refueling outages. This program is consistent with efforts being
undertaken throughout the industry to improve nuclear plant operations. AEP will continue to implement its
strategic plan for the 2,110 MW nuclear plant. If the AEP program is successful, projected electric generation
from the plant may increase as much as 40% compared to levels seen in 1990 and during many years in the
1980s. In addition, AEP's Nuclear Engineering Department is undertaking a project to increase the capability

2 noaexsa7 11:-15.97
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of one of the nuclear units by 60 MWe. Similar to the hydroelectric units, the emissions savings that will
result from increased output from these units is based on the assumption that the generation would instead ~ *
come from coal-fired units on the AEP System. -

Potential emissions savings from activities on the transmission and distribution system fall into two
categories. AEP has an active program of transmission line construction to meet the needs of its customers and
to maintain the reliability of the transmission system in its geographical region of the country. In many cases, -

~ the addition of a new transmission line will allow energy to flow through the system more efficiently, thus :
reducing line losses. This directly translates to emissions savings as it results in less electricity being generated
to meet a given customer demand. AEP's T&D Services Department also continually evaluates programs to

- reduce line losses for the existing transmission system. The combined effect of planned additions to the system
and planned improvements in the system in the 1990-2000 mneframe have been included in the Climate plan
and form part of AEP's commitments.

On the distribution side, AEP has an on-going program to upgrade the electrical equipment in its distribution
system. A portion of this activity is planned maintenance to insure reliabilityof the system and a portion is
unplanned in response to equipment failures. Much of the equipment being replaced has been in operation for
many years. The replacement equipment tends to be more efficient due to improvements in technology, which
will automatically result in a reduction in distribution losses. This translates into emissions savings on the
same basis as for the transmission system. AEP will continue its distribution system maintenance program. The
emissions savings calculation for the transmission and distribution system energy loss savings is based on an
average CO, emission rate for the AEP System that factors in non-fossil generation with fossil-based

generation.

Demand-side Activities. Like many utilities, AEP has a demand side management (DSM) program aimed at
altering the amounts and patterns of its customers' electricity use. To the extent that such a program results in a
reduction in the amount of electricity generated to meet customer demand, emissions savings will occur. AEP
has implemented and will continue to implement a diversified portfolio of DSM projects, examples of which
include:

Project Good Turn refrigerator recycling program

Targeted Energy Efficiency residential weatherization program
Neighborhood Energy Watch residential weatherization program
SMART Financing Program (commercial & industrial)
TranstexT residential energy management system

The CO, emissions savings projected for the year. 2000 from this level of effort were included in the final

Climate Challenge plan. The emissions calculation is based on the assumption that the reduction in generation
associated with the end-use energy efficiency improvement occurs at AEP fossil plants.

Land Management Activities. AEP has a long history of tree planting and land management programs. CO,

savings can occur both from planting new trees and increasing forest stand productivity through aggressive
land management techniques. Such efforts would continue even without the Climate Challenge program.
However, the emphasis on CO, emissions brought about from participation in the Climate Challenge has

resulted in a renewed focus on AEP's land management activities. As a result, both the tree planting and land
management programs will be expanded between 1994 and 2000. Ultimately, AEP will plant up to 15 million
new trees during this period, and bring 15,000 additional acres of existing forest lands under more aggressive
management. All of these activities have been included in the Climate Challenge plan.
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Miscellaneous. The AEP Climate Challenge plan includes three additional areas that hold the potential for
CO, emissions savings. The first, U.S. EPA's Green Lights program, is in some respects a DSM program, but

on AEP's side of the electric meter. AEP became a Green Lights utility ally in 1992, and is in the process of
conducting lighting retrofits in its facilities. Under the current schedule, AEP will complete the lighting retrofit
program in 1997. The energy savings projected to occur from this effort, reaching a peak of 47 million
kwh/year in 1997, have been included in the plan. AEP is also an aggressive marketer of coal ash for use in
commercial products. One of these uses, fly ash in place of cement in the manufacture of concrete products,
can result in significant energy and emissions savings. AEP will continue to aggressively market coal
by-products, and a fly ash utilization program has been included in the plan. Finally, AEP, as well as many
other utilities, is developing an electrotechnologies marketing program to identify and promote the use of
electric technologies to replace the direct use of fossil fuels. Many such technologies can result in an overall
improvement in energy efficiency and reduction in emissions even though the generation of electricity
increases. While the AEP Climate Challenge plan recognizes the role of electrotechnologies, an emission
savings projection was not developed at this time.

Industry-wide Initiatives. The electric utility industry recognized early in the Climate Challenge development
process that the combined resources of many companies could be an effective approach to achieving emissions
savings in a cost-effective manner. Through the efforts of the Edison Electric Institute, five in&usu'y-»wide
initiatives were developed during 1994. AEP will participate in four of these initiatives as part of its Climate
Challenge plan:

-The Utility Forest Carbon Management Program
$5,000 initial commitment in 1994

- The Earth Comfort Geothermal Heat Pump Program
$50,000/year for 5 years initial commitment in 1995

- Envirotach - The Electrotechnology and Renewable Energy Investment Pool
Up to $5,000,000 initial commitment in 1995

- EV America
Commitment to purchase EVs, number and cost unknown at this time

As these initiatives are still in a developmental stage, an emissions savings projection was not included in the
AEP plan. However, as the initiatives are implemented and emissions savings occur, a share of these savings
" will be credited to AEP.

Emissions Savings Projection. The CO, emissions savings projection for the year 2000 from each of these
program areas is:

Supply-side activities 8.31 million tons
Demand-side activities 0.78 million tons
Land management & Misc. 0.46 million tons

Total 9.55 million tons

Considerations. It is important to note the programs included in this Climate Challenge Participation Accord
and the emissions savings projected to occur from implementation of these programs are based on the best
projections available at the time the Accord goes into affect. Changing circumstances either within AEP or
external to AEP could materially affect the actual emissions savmgs that will be achieved under this Climate
Challenge Participation Accord

09/1897 11:15:23



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164



