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DEPARTMENT OF ENERGY 
Washington, DC 20585 

October 29, 1997 

MEMORANDUM FOR TODD STERN 

STEVE SILVE~ ~ 

FROM: LIZ MONTOYA~ 
DEPUTY CHIEF OF STAFF 
DEPARTMENT OF ENERGY 

OFFICE OF THE SECRETARY 

SUBJECT: RECENT DOE CLIMATE CHANGE EVENTS 

Selected Secretarial Activities - August - October 

On August 8, Secretary Pefla 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 Au,gust 27, Secretary Peft.a 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 Scwtember 10, Secretary Petta addressed the Hispanic Business Magazine CEO Roundtable 
and talked about the important role that businesses play in global climate change policy 
decisions. 

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

On Ssmtember 15, Secretary Pefia visited Carnegie-Mellon University in Pittsburgh, 
Pennsylvania, with Secretary Daley. Secretary Peiia 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 Peft.a 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 Pefta 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 SCj'>tember 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 Pena 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 Peiia 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 Pefta delivered an all-hands speech to DOE employees on the 20th 
Anniversary ofDOE'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: 
DOE Office: 
Location: 
Event/ Action: 

Date: 
DOE Office: 
Location: 
Event/ Action: 

September 4-5, 1997 
Policy and International Affairs 
Prague, Czech Republic 
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. 

September 7-8. 1997 
Policy and International Affairs 
Paris, France 
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 Acdvities (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 IBA 
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 Subcabtnet 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 
lssued a call for proposals to the nation's scientific community, asking for · 
. novel concepts on ways to sequester, store or recycle greenhouse gases. 
Secretary Pef1a 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 wanant 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 (USlll). 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. 



THE WHITE HOUSE 

JIJ/~c. 

\Z M ~ --\~r----
-\oN---\\.....-. ~"' ':..\.e\.. 
~t ... \,, ~~-v-

~ ( \ Gr'- \I'"\~ 

~C,~\ \S '1\'t t . 



DEPARTMENT OF ENERGY 
Washington, DC 20585 

October 29, 1997 

MEMORANDUMFORTODDSTERN 

STEVE SIL VE~-11) 

FROM: LIZMONTOYAd'\ 

SUBJECT: 

DEPUTY CHIEF OF STAFF 
DEPARTMENT OF ENERGY 

RECENT DOE CLIMATE CHANGE EVENTS 

Selected Secretarial Activities - August - October 

~,~.f -~/~/ 

'9? OCT 30 Pi-16:40 

OFFICE OF THE SECRET ARY 

On August 8, Secretary Pefta 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 Pefta 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 Sm,tember 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 Sm,tember 11, Secretary Pei'ia 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 Sm,tember 15, Secretary Pena 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 Se.ptember 16, Secretary Pena 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 Se.ptember 1 7, Secretary Pena 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 Pena 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 Pena led a panel discussion on technology at the White House Global 
Climate Change Conference. 

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

Departmental Events: 

On Se.ptember 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: 
DOE Office: 
Location: 
Event/ Action: 

Date: 
DOE Office: 
Location: 
Event/ Action: 

September 4-5, 1997 
Policy and International Affairs 
Prague, Czech Republic 
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. 

September 7-8, 1997 . 
Policy and International Affairs 
Paris, France 
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 adyantagc of opportunities 
to purchase or obtain low cost carbon credits internationally tbrou&h trading 
and joint implementation. 

I 

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 SA VIN GS 

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 techµologies, and by 
increasing the efficiency of our existing systems. Some of the technologies and 
strategies to accomplish this are: 

Usine "Wasted" Enera: 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 comb,ined heat and power 
(CBP) systems. Overall, by developing a comprehensive CHP initiative, the 
US could cut carboQ emissions by 20- 30 MMT in 2010. 

I . 

lncreasine the Use ofEflicient. 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 9-1S MMT produced. 

Usine More Renewable Enerv: 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 
by9MMT. 

Increasin1 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. 



i" 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 ~ut emissions between 64 
to 74 MMTs by 2010, by increasing energy efficiency in the industrial sector 
and using low carbon technologies. The right mix o( tax incentives, utility 
deregulation, and environmental regulatory reinvention would enable us 
achieve such reductions. 

lncreasinr Enerv Efficienc;y: Expanding successful vrograms 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 examplet 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 Greenville Tube Company, for example 
increased productivity by 15%, increased energy efficiency by 30%, 
reduced scrap by 15%, and achieved a $77,000 per1year savings by 
improving the efficiency of their motors. 

Coreneration and Combined Heat and Power: 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 f eedstocks (for example, 
black liquor gasification In the pulp and paper industry), which makes 
possible cogeneration with nearly zero net carbon emissions. 



ExJ,andin~ Indusa:ies 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-accoqnt 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 a'nd deployment pathway 
to achieving the vision. These Industry visions typically foresee annual 
energy efficiency improvements of 1.0% to 1.5% for two decades. 

1, 



, BUILDINGS SECTOR SAVINGS 

The buildings sect.ri- 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 MMTs comes from expanded use of combined heat and 
power. Almost all of these savings come from deploying existing technology. 

Enera lifficienc.y: 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 a number of cases to improve 
productivity. 

Standards: About half of the 42 MMTs of carbon,emissions reductions in 
2010 can be achieved through existin& authority of DOE to establish 
efficiency standards for appliances, such as refrig~rators 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 201 q will be achieved primarily by the expansion of 
voluntary programs, such as the joint EPA-DOE Energy Star program. 
The Enerey Star labeling program bas 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. 

Pluainr Leaking Electricizy: 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 Develwment: 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 ·10 the case of industrr, we can reduce the 
carbon intensity of the buildings sector by accelerating the use of combined 
heat and power. T"1o CHP technologies - small turbines and proton­
exchange membrane (PEM) fuel cells - have the potential to cut carbon 
dramatically in thisi"sector. With accelerated R&D, these teehnologies have 
the potential to cut 2-3 MMT of carbon emissions by 2010 (witb_substantially 
larger savings in subsequent years). 

'/ '.' 
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TRANSPORTATION SECTOR SA VIN GS 

The transportation sector is projected to produce 616 MMTs of carbon 
emissions in 2010 assuming business as usual. The S~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). 

Hirh Emctency Cars And LiM,ht 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 effici.ent technologies such as 
hybrid vehicle design, advanced engines, regeneratlv~ br.aldng, and 

. . ' 

lightweight materiars are under development. These technologies are also 
applicable to light tr:ucks and sport utility vehicles, sq tJ:tat a PNGV 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. 

Hizh F4iciency 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 transport:;ition (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 Aircr4.ft and Rail: Ongoin& 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 e;ellulosic 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 $1.2'0 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 Re(luctions in 2010 
(Needed for stabilization: 390 MMT) 

Emissiqns Reductions 
(MMT) 

5-Lab Study at $25/ton 234 

Additional Reductions from 40-71 
Electricity Restructuring and I/ 

Other Policies 

Internatiotial Trading and n I, 130 

Total 404 - 435 
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DEPARTMENT OF ENERGY 
Washington, DC 20585 

October 29, 1997 

MEMORANDUMFORTODDSTERN 

STEVE SILVERMAf ~ 

FROM: LIZ MONTOYAU\ 
DEPUTY CHIEF OF STAFF 
DEPARTMENT OF ENERGY 

SUBJECT: RECENT DOE CLIMATE CHANGE EVENTS 

Selected Secretarial Activities - August - October 

OFFICE OF THE SECRETARY 

On August 8, Secretary Pena 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 Pena 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 Pena 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 Pefta 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 Pena visited Carnegie-Mellon University in Pittsburgh, 
Pennsylvania, with Secretary Daley. Secretary Pena 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 Pena 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 Pena 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 Se_ptember 16, Secretary Pena 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 Pena 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 Pena led a panel discussion on technology at the White House Global 
Climate Change Conference. 

On October 7, Secretary Pena delivered an all-hands speech to DOE employees on the 20th 
Anniversary ofDOE'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: 
DOE Office: 
Location: 
Event/ Action: 

Date: 
DOE Office: 
Location: 
Event/ Action: 

September 4-5, 1997 
Policy and International Affairs 
Prague, Czech Republic 
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. 

September 7-8, 1997 
Policy and International Affairs 
Paris, France 
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 Pena 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 1 7, 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 (USDl). 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 

MEMORANDUMFORTODDSTERN 

STEVE SIL VERM.Af qr) 
FROM: LIZ MONTOY A{J< 

DEPUTY CHIEF OF STAFF 
DEPARTMENT OF ENERGY 

OFFICE OF THE SECRET ARY 

SUBJECT: RECENT DOE CLIMATE CHANGE EVENTS 

Selected Secretarial Activities - August • October 

On August 8, Secretary Peiia 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 Pen.a addressed lhe 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 Scmtember 11, Secretary Peft.a 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 Pella visited Carnegie-Mellon University in Pittsburgh, 
Pennsylvania, with Secretary Daley. Secretary Pefta 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 SeJ)tember 15, Secretary Pefta 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 Se_ptember 16, Secretary Pena 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 S~tember 17, Secretary Pena 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 Pen.a addressed the American Chamber of Commerce in Vienna, Austria 
regarding the need for partnership in solving the problems posed by climate c~ange. 

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

On October 7, Secretary Pefta delivered an all-hands speech to DOE employees on the 20th 
Anniversary ofDOE'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 tecbno logies can significantly reduce greenhouse gas emissions 
without hurting the economy. 

Selected Subcablnet Activities 

Date: 
DOE Office: 
Location: 
Event/ Action: 

Date: 
DOE Office: 
Location: 
Event/ Action: 

September 4-5, 1997 
Policy and International Affairs 
Prague, Czech.Republic 
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. • 

September 7-8, 1997 
Policy and International Affairs 
Paris, France 
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 IBA 
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 Pefta 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 (USDI). 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 

MEMORANDUMFORTODDSTERN 
STEVE SILVERMAf ~ 

FROM: LIZ MONTOYA~ 
DEPUTY CHIEF OF STAFF 
DEPARTMENT OF ENERGY 

SUBJECT: RECENT DOE CLIMATE CHANGE EVENTS 

Selected Secretarial Activities - August - October 

OFFICE OF THE SECRETARY 

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 Pefta 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 Se.ptember 10, Secretary Pefl.a addressed the Hispanic Business Magazine CEO Roundtable 
and talked about the important role that businesses play in global climate change policy 
decisions. 

On Se.ptember 11, Secretary Pefla 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 Swtember 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 coxporations in the Pittsburgh region and local elected 
officials. This was followed by a public forum where Secretary Pefi.a 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 Pei\a 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 Pena 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 Sru,tember 17, Secretary Pena 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 Pefta 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 Pefta led a panel discussion on technology at the White House Global 
Climate Change Conference. 

On October 7. Secretary Pefi.a delivered an all-hands speech to DOE employees on the 20th 
Anniversary ofDOE'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 lhe economy. 

Selected Subcabinet Activities 

Date: 
DOE Office: 
Location: 
Event/ Action: 

Date: 
DOE Office: 
Location: 
Event/ Action: 

September 4-5, 1997 
Policy and International Affairs 
Prague, Czech Republic 
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. 

September 7-8. 1997 
Policy and International Affairs 
Paris, France 
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 IBA 
Greenhouse Gas Program. One pwpose 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 Subcablnet 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 Pef'l.a 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 (USIIl). 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 
frdlllework 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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Washington, DC 20585 

October 29, 1997 

MEMORANDUMFORTODDSTERN 

STEVE SILVERMAf /{() 

FROM: LIZ MONTOY A(j\ 
DEPUTY CHIEF OF STAFF 
DEPARTMENT OF ENERGY 

SUBJECT: RECENTDOECLIMATECHANGEEVENTS 

Selected Secretarial Activities - August - October 

OFFICE OF THE SECRET ARY 

On August 8, Secretary Pena 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 Pena 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 Pena addressed the Hispanic Business Magazine CEO Roundtable 
and talked about the important role that businesses play in global climate change policy 
decisions. 

On SeJ)tember 11, Secretary Pena spoke on climate change issues to a group of Lawrence 
Livermore Laboratory employees in Livermore, ~alifornia. 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 Pena 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 Pena 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 Pena 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 Pena 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 Pena 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 Pena 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 Pena 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 ofDOE'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: 
DOE Office: 
Location: 
Event/ Action: 

Date: 
DOE Office: 
Location: 
Event/ Action: 

September 4-5, 1997 
Policy and International Affairs 
Prague, Czech Republic 
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. 

September 7-8, 1997 
Policy and International Affairs 
Paris, France 
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 ifthere 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 Pena 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 1 7, 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 (USlfl). 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 Med.la Roll Out for Five Laboratory Climate Change Study 

THE NEWS 
Peer-reviewed study dcmionstrates ability of U.S. industry to meet range of possible climate 
change commitments through development and deployment of t00hnologies that incrc:asc: 
efficiency and reduce emissions. The study's conclusions are cleaf: 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 communities 

• 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 ofDOE's 36 R&D 100 awards are technologies that contribute to reducing 
global warming. For example, Lawrence Berkely Laboratory's innovation red~ces costs for 
applying energy efficient fihn on building windows. 

ANNOUNCEMENT OPTIONS 

1. Event or announceml!1ft by the Vice Presidsnt with Secretary Pena 

• DOE issues press release 

2. New York Times exclusM on study 011ly; broader anno14ncement ~ pru5 release 

• Include pres:identiaVvice presidential quote in release 
• Media conference call with Secretary Pena and WH principals 
• Follow up media by DOE. CEQ 

3. New York Times exclusive on stlldy only; broader announcement 11ia Secretarial event 

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

~002 
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FOLLOW UP MEDIA 

Opinion editorial: Secretary Pena's byline 

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

14]003 
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TO: 

FROM: 

TOPIC: 

John Angell 

Sam Rodriguez 

DOE' s Role in Education 

The Department of Energy, under the leadership of Secretary Pena, 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 
research 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 automatecl 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. 



At the Department of Energy, we r.ecogntze 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 S'1:e 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 

f. is alarmingly inadequate in light of the comp1'~x 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 visiblQ 
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. 

The 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: 

• 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 o~ 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 Reichor 'D~ 
Department of Energy 

Date: August 12, 1997 

Re: Media Roll Out 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 Cnsbman, New York 'fl,nes, for an exclusive. Arrange on-the-record 
interview with Secretary Pena and back.ground interviews With Ioe Romm. DOE's Acting 
Assistant ~ecretacy for Energy Efficiency and Renewable Technologies. Offer additional 
interviews with peer reviewers, e.g. Monsanto executive, and/or lab scientists .. 

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 arants). Quote from President 
Clinton or Vice President ·Gore in news release. Media conference call with Secretary Pena 
We will speak with Jack Gib'bons and Katie McGinty 'about participating in call 

• Day of release, participating laboratories w~uld 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 edltorlal by Sc:crctary Petla. . 

" Mail materials .to approximately 40 editorial bouds at niajor dailies nationwide. _Arrange: 
informal vi&it and/or phone calls by Joe Romm and Dan Reicher to reviow study with Fred 
Hiatt, Washington Post (already has written editorial supporting technological solutions to 
global wanning), New York Times, Los Ang_eles Times. We will tpeak with Jack Gibbons 
and Katie McGinty about calling selected ed boards. · • 

• Seek 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 News 
• · Peer-reviewed study demonstrates ability ofu.s:-to meet range of possible climate change 

commitments through development and deployment of clean energy technologies coupled 
with market-basod stratogic:3. The study indicates that U.S. industry can remain strong and 
competitive -- even with the challenges of red:ucing global pollution. 

• To illustrate study result$ - and demonstrate that the technology solution is vi~le - 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 - lcs~ electricity means reduced 
emissions from power plants 

► Climate technology grants to communities nationwide - encouraging alternative fuel 
vehicles and other approaches that reduce emissions 

.. A call for proposals to develop technologies that recycle or isolate greenhouse gases, such 
_88 carbon emissiom rclcasod by power plants 

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

Materials 

• . Study: .co~plete or executive summary 
• Press release (study+ ancillary announcements) 
• Quotes on technology and climate change, including Gingrich, BP, Business Week, etc. 

Senslt1vltles: Argonne Study . . 
On tho issuo of "duelling s~dics," we.will develop Q&.AJi that respond to specific concerns 
relating to the :studiQ:s, . Generally, we would explain; 

the Argonne report -- which provided industry perspcotivcs on price scenarios 
that do not reflect key Clinton Administration policie£ - confi.rlm the wisdom of 
U.S. direction in formulating climate change ,;trategy. This new analysis -- which 
models Administration policy outlined in the President's UN speech -­
demonstrates how to meet possible pollution reduction proposals and grow our 
economy. 

Timing 
The best opportunity for high-profile coverage of the stu~y would require release 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 



ENVIRONMENTAL 

MEDIA S~RVICEs · 

ARLIE SCMAROT 

1 l 20 l A1h SI rut NW 

Toi 2 0 ~/ -0J -6670 

Fox 202/46:)-661' I 

-
:: www . e1n, ._0r9 ·l 
keg i<>nol OHlta 

203 N L0S4lle Str~w• 

Suite 1 390 

c:h"ic;go IL 60601 

Toi 312/759,3420 

Fox 3l2/J32-1S80 

Mr. Todd Stern 
Staff Secretary 
-Ground Floor, West Wing 
The White House 
J 600 Pennsylvania Ave.n~, NW 
Washington, DC 20503 • 

Dear Todd: 

July 23, 1997 

I am founder and Bx~ve ~r of Environmental Media Services, a non­
profit communications group that works t.o generate ine~ coverage of 
cnvironm=t and public: h~th isSUCB. For the past three years EMS has nm a 
highly effecti'Ye, __ broad-bascd campaign to educate U.S. media. arid the aencral 
public on the scienoe. economies and poJitic.5 of global climat.e change. I setVed as 
National Press Secretazy in Vice P*dent Gore's 1988 PfC$idcntial campaign.. 

. and I know how committed. both he and President Clintou-QN, to ~ssing this 
critical issue. • 

I am writing to au your help in unlocking the resources necessary for EMS to 
• implement a public information campaign to eusure support for the 

Administration's -goal of achieving meat,tlngful greenhouse reduction 
eormnitmeilb in Kyoto. 

The President is absolutely correct ~t AmeriCCI.D public opinion will make or 
break his efforts on climate change. But it is clew that neither the. White House 
-nor the federal agencies al~ne ()fan ~reate the necessary l~l of public education 
and support. Nor do any of the national environmental o~i,.ations have the 
capacity to Wllge a sustained. professional cli:mate change media campaiiJl on 
their own. 

A. few major foundations have already rec:ognized this proble;n, and it is their 
2enero'US gupport that mues the cxisthig diorts by EMS and a handful of other 
orillllizatiom possible. But much more support is needod to lift public 

• un~t"Standing of climate issues to a level sufficient to aclueve the President's 
obj~vc;:s. 

I believe the White House could help bring this about by callmi a meeting of 
selected foundation heads with the President and/or the Vice President, and urging 
them to cxpond thcir support of .media zmd public education efforts during this 
critical pe,:iod. Such a request would not be:: without recent precedent: 

Before the population sum-,,,it in Cai-,o, Jo-,. amrip/e, Mr.~. Clin.ton contacted 
foundatiQru to ur~ their ,rupport for relat~d media and public education effort$. 

Foundationr and the NGO com"lunity responded_ resoundingly. 

ial 003 
P.2 
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DEPARTMENT OF ENERGY 
Washington. DC 20585 

August 15, 1997 

MEMORANDUMFORSTEVESaVERMAN 
TODD STERN 

FROM: LIZ MONTOYA{-...ff{\ 
DEPUTY CHIEF OF STAFF 
DEPARTMENT OF ENERGY 

OFFICE OF THE SECRETARY 

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 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. 

September 15: Secretary Pefta participates in a dinner for CEOs hosted by Secretary 
Daley. 

September 17 or 18: Secretary Pefta and Secretary Daley tour the Bethlehem Steel plant in 
Burns Harbor, IN Gust south of Chicago). Tilis 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 US. 
Carbon Reductions) once concerns reused 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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Aup!lt 15, 1997 

TO: 

JillOM: 

Todd Stern 

DlrkFormter 

Per )'\lur instruction, I ~poke with Rich ;mu Kevin ahout their iUClll for White House outreach. I :1pcm a few minutes 
with Cht'!l'ri Cat1er to get her ideas. and the attached dr.tft hcnefits from her initial views. Howcvt.-r, i:hc did not have 
time ycstcm.lay or today to discuss it ,ti length. She it1 reviewing the draft over the week.end. She 11nd J ~ scheduled to 
meet on Monday monting to discuss and revise. l know she will have some helpful i;um.rc11tions on specific companies, 
plus other Ideas. 

At this 1imc, I am leaning against the WWF 8l1.-:i:CStion of anotht.T m,,ior CEO meeting wilh lhe Pr~idcnt •• althouszh it 
runs counter to my instincts 10 turn away the chance to use our best advocate wilh industry. (For example, we could try 
tn use it a.Ci a ca.tTot for those who arc clrn1c to ready tn offc..-r a cnmmitmcn1.) J think you discussed this in person with 
Rich 1111d Kevin, so you know their view:1 isglli11t1l it. I'd like to teflt thll.l with ta couple of oth4,'T follcs before giving you a 
final rccomrne11da1ion. 

I'm heading 10 the mountains for the weekend. I can be reached at "304/897-6077. 

P.01 
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RKkground: 

Climatg Changg Task Forcg 

DRAFT •DRAFT•DRAFf 
(8/15197) 

White House Climate Change Outreach Plan 

• The President's meeting with the 10 CcO's of .. Fortune 500" conipanics crentcd a new spark ofinlm:llt in 
imlui.u-y lowtlfd becoming part of the solution lo climate change -- so long 11s the Admlnlstra1lou's pmpt)NC() 
(l<llicy fr-..i~work is achieved (combining binding emissions; hudgets wilh re:t.'l(lnablc timing, ~mii.i;ionH tnMling 
and joilll implementation). 

• One CC.() proposed an lntri~1ing pt181>ibility: in cxi;hangc for a "reasonable target"' (11uch 1SS 2010- 2020), 
iudut.try would step forw:tnl to enter volunt:uy agrccmcntx ""with n..-al teeth" in the period lelll.ling up to the 
hinding regime. 

• Other ceo·s strcssco the im1x1na11cc of a stronger public-private commitment to an effon to research, <1evclup 
und deploy cli~tc-fricndly tcchnolugiei.. 

Objectlv~: 

• Build positive momentum fmm CEO meeting. 

• Develop enhanced voluntctry CEO commiuncnti; that could he unveiled 111 Oc;tobcr White House Conference. 

• follow-up on nthcr suggcstons from CEO meeting through more focused, ~torally-focusa:I di!iCusi.inns nn 
how hesl to deliver: 

technology scrmcgics and other marka-bascd domestic policies; 
i11t.etnational policy framework (hinding emi111aom; hudgct l&ltc.-m:1tivc1:, JI, intc."!'llatinn:d cmittsions 
trading, developing country commiuru..'IIL,;); 

• Begin to create lhc coalition of suppoi,e~ for an American position for Kyoto. 

t. The Electric Power Sedor 

Guests: 1. 
(ltlm;tr,t1ivc list) 2. 

). 
4. 
:s. 
6. 
7. 
R. 

Compunic:1 could 11.~ to rally other electric utilities for new, improvod commitments for 
the (lctoher conforence. The President could assure credit for early action. In addition. 
these comp-ctnics could he expected to support and panicipate in a "climate tr-chnology for 
the future" drive. Later, when the President rcinfon:es his commitment to U.S. policy 
fnuu.cwork nnd nnnounce11 the rcnT13 of the ""rcafoctic, 1ichicv11hlc 1t.n<l hinding tm-gct," thCM: 

conunilments (and tonnes ple<.licd) would serve a.,; a show of force in American n:solvc ln 

comoc11 clima1c: change. 

Linn Dn1pc:r, AEP 
Fred Bucknum, PlleifiCorp 
Crnvcn Crowell, TV A 
William D-.dtlhcrg. Southern Co. 
William Davis, Niagra Mohawk 
C.harlci; Baylii;t.. Tuscon rn~.ctric Co. 
Roger Sant. ABS Corp. 
Timmas Casten, Trigcn Energy 

P.02 
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9. Gregory Boyce, Kennecott Energy Co. 
I 0. Tri Englch11rdt, Pc11body Conl 

WH/Cahinct: 1. 
2. 
:-1 . 
4 . 

5. 
6. 
7. 

Todd Stern (Chairs meeting) 
Secretary Pena (alten1alive: Dc:11. Sec. Mok.T) 
Sccreusry Daley 
Gene Spcrling/Tarullo 
Katie McGinty 
Jack Gibbons 
1anct Ycllin 

H. Sccrewy Rubin 

2. OU& Ga.~ 

Dcwircd Outcome: 

Guests: I. 
( IIIUSU"dliVC list) 2. 

). 

4. 
s. 
6. 
7. 
It 
9. 
10. 

WH/C:.i.binct: I. 
2. 
). 

4. 
s. 
6. 
7. 

3. M11nur1111cturlng 

DcsircJ Outcomes: 

Guest\:: I . 
(Illustrative list) 2. 

3. 
4. 
5. 
6. 

These compani~ have yet to pledge voluntary commitments. Building on the utility model, 
the.~ CEO's could dcvclnp an industry-wide voluntary reduction framework. Thiii would set 
up the parttmctCl'l! for compacts for voluntary reductions from companic:11 ll'uu talcc ac1ion 
prior to the binding target by l!Ssuring crc<.lits for early reductions. 

Ken Lay, Enron 
Steve Percy, BP 
Phil CIAl'l'oll, Shell 
l..arry Fuller, Amoco 
Ken Derr, Chevron 
Mike Bowlin, Arco 
Bob Cutcllc, Brooklyn Union 
Richard Farmer. Pacific Enterprises 
Wayne Allen. l'hillips Petroleum 
Lay1on Stewert, ______ (Big LA independelll oil producer) 

Todd St~rn (Chairs meeting) 
Secretary Pena (allc.,Tnativc: De)). Sec. Moler) 
Secretary Slater 
Ocnc Sperliug/Da.11 Taruuo 
Kutic McGinty 
Jack Gibbons 
Janet Yellin 

Thc~c cmnpanies have yet to pledge voluntary commitments. Building on 1.he utility model, 
1hc11C CEO's could dcvcilop an industry-wide voluntary reduction framework. TI1is would set 
up the p1m11ueters for compacts for voluntary reductions from companie~ that take al!tion 
prior to the hinding target hy as11uring crediL~ for early reductions. This effort could hcncfit 
t'rom the ~trong puhlic-priVllte R&D pllrtncnhips (DOE's .. lndustrici1 of the l-uturc") 

Robert Burr. FMC 
Michael Bonsignore, Hnnc.,-ywc:11 
Hank Bamc.,1t, Bclhlehem Steel 
Pete Corell, Gcorgia-Pacilic 
P...tul O'Neil, Alcoa 
George DaviJ, United Technologies 

P.03 
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WH/Cabinct: 

7. William Stavropoulos, Dow 
8. Pnul Yhomw;, Holnam 
9. John Krol. DuPont 
10. J0Nt..1lh Cannon, Geneva Steel 
11. Glen Hivcr, Owens-Corning 
12. Amsteoo'l(A foundry?) 
I~- I Norm Augustlnelhmcccsi.or'll. Loclchccd·Mlil'lill 
14. Gary Tooker (or Chri!l Gltlvin?), Motorola 
15. Harold Wagna, Air ProducLc; and Chemicals 
I Ci. Jack Crei1:h1011, Weyerhau~ 
17. DiSimone, 3M 

1. 
2. 
3. 
4 . 
5. 
6. 
7. 
It 

Todd Stem (Chairs meeting) 
SC(.Ti:tary Pena (Hlternatlve: 0(..1). sec. Moler) 
S«rcuu-y Daley 
Admini11trator Browner {alternative: °'-11. Adm. Hanson) 
Gene SP',,Tling/Dan Tarullo 
Katie M<..-Ginty 
fa.ck. Olbbon11 
fanel Yellin 

Additional Stepl with Utber lndustrlefl: The i;ccton Potcd 11huvc cover the hulk of U.S. greenh(,ut1e gw; ~missions, 
hut other 11ccwr11 arc important. 

• '(be Prc.-.iuent will meet in early October with CEO's of the ''Bl& J" automnhile maaufacturen. 

• SocrctNy uf Trnn11pon11tion Sltttcr, NASA Admini11trator Goldin 1tn<l Um.lersccretary of State Winh or 
Eisenstadt could be helpful in meeting in September with CcO's of leading airlines (Northwcs1. American, 
United, Delta, etc.) and aircraft naanufa&:turel'!I (B<1dng) on some specific prnposab that could gamer their 
suppurt (rclaiing to intematiunal standanl:; and enhanced air traffic comrol proposals). 

Secretary Daley al'ld Adulinistrator 8n)wner could he helpful in mcctin~ with the electronics and 
telecommunication.~ indw;trles (fntel, Mic..'Tosoft, AT&T, US West, Amcriu~:l}) that use m<x.lci.t amounts of 
CFC suhstinnci, and arc p-.tnicipating now in voluntary efforts to rt"-ducc. They could possibly cxpan<t their 
commi1mcnts tn continually improve pos1 2(Xl0. 

P.01 
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DEPARTMENT OF ENERGY 
. Washington, . DC 20585 . 

OFFice OF THE .SECRETARY 
August 15, 1997 • 

MEMORANDUM F_OR STEVE SIL YERMAN 
TODD STERN 

FROM: 

SUBJECT: 

LIZ MONTOY A~tr{\ 
DEPUTY CHIEF OF STAFF 
DEPARTMENT OF .ENERGY 

SECRETARY PENA'S SEPTEMBER CLIMATE CHANGE EVENTS 

In re,sponse to your request; we have the following climate change events tentatively scheduled 
for Sept~mber. . 

September 11-12·: 

September 15: • 

September 17 or 18: 

Secretary Pena will be in California and will visit the _1=,awrence 
Livermore .Laboratory -w}:tere hew.ill speak on climate change, 
ti,ighlighting,the role that new technologies can play in reducing 
• greenhouse gas ~missions. 

' j 

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

Secreta,ry Pena and Secretary Daley tour the Bethlehem Steel plai1t in 
Bums Harbor, IN Gust south of Chicago}. This plant has fr1stalled . 
many advanced efficiency technologies in the past few years, enabling 
it to compete effectively in world steel markets. After the tour, they 
host a roundtaQle di~cus·sion with local business.leaders on the 
opportunities presented by possible clim~te change strategies. 

We also note that the Department ofE~ergy plans to i:elease.a study showing howlechnologies 
can significantly lower the costs of reducing ~enhouse gas emissions (Scenarios of US. 
Carbon Reductions) once concerns raised by the ·economic agehcies can be addressed. This 
'release should occur sometime' in August. . • • • • 

Please caU 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. industcy to meet range of possible climate 
change commitments through development and deployment of t0ehnologies that WQ'CUc: 

efficiency and reduce emissions. The study's conclusions are clear. Clean energy technology 
can prevent climate change and contribute to economic growth. Industry can Tem.ain strong and 
• competitive - even with the challenges of reducing global pollution. 

To illustrate study results - and demonstrate that the technology solution is viable - DOE bas 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 1'PL)nced emissions 
from power plants 

• Cl.imate technology grants to communities 

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

• ~ many as 10 ofDOE's 36 R&D 100 awards are technologies that contribute to reducing 
global wanning. For example. Lawrence Berkely Laboratory's innovation red~ccs costs for 
applying energy efficient film on building windows. 

ANNOUNCEMENT OPTIONS 

1. Event or announceml!llt by the Vice President with Secretary Pena 

• DOB issues press release 

2. New York Times exclU&M 01' atudy only; broader announcement 1'"' pru5 release 

• Include presidentiaJ/viee presidential quote in release 
• Media conference call with Secretary Pena and WH principals 
• Follow up media by DOB, CEQ 

3. New York Times exclusive on $tlldy only; broader announcement via Secretarial event 

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

~00 
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FOLLOW UP MEDIA 

Opinion editorial: Secretary Pena's byline 

Editorial board1: Provide top 25 papers with release and studies ... Calls by DOFJCEQ to 
Washington Post, New Yorlc Times ... Mailings to Bwiiness 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 Rehln, TechnoPolitics, etc. 

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

, , ti: J 
. .. ,. . ,..,,~ 

, ·, , i 
.• I • 
,', • I 

i /:l 
·, . . 1 . , 

""' ' , 

~ ~ _ • Lawrence Berkeley 

~I ti . National Laboratory" 

~ , 



... \: •• 

! . ~.,; /; 

.,,,;. 

l . f• 

scENAR1os oF--u-.s~ .:cARBON REOucr10Ns )- -
... \'' -.,.: .'·:.1,;::,\\i 

'J.•.':·· 

1 · 

I r . ,. , 

·:- ·Potential Impacts of 
. ·,·. ' .. _ ... ' .. ' .• 

~erii~Efficient arid. tow~arb~n T~chnol9~es. 
. \ 

• ' • • 1•·'' ''" 

• ·' ,, ~- • .. • •• ' ~- . .. .. ... - • 1 • 

, by 2010_ and Beyond 

, : ___ t· 

• _;,t. ', 
'::J,,; • "t' 

~: .... \ . ' 
:•, .. • ·· .. ·.,. 'i ·r~ . • 

::::i~ , , : . )I\;,\ ~)!;i;\f :;(; : . ~ : '.. :, . :: :;: \ -,/:. ;: . :_;J~-
-- - -... ~, ~ ·L .~.,:r;••~1•-"",·S!· ,.- •• • , .,."..,.v,• ·;.to\ ... , . .. :, ~,· ·1·i,i1:.1 ,. 
·~;1 _ _"":, ... ·~~ .,. ~1;1~-,1:/,~~- . . z _ ... _;t,.' t-',''l. : • : l, ,'.,,. l.., ti~ • ' ' t . :-: ,,.:, 

. 'ii •(J_f,,} •·.; \,. .,~) t, ~~ •. ~ ,1I, ''f<L\ ' ., ,"I.,. f • ,~ ,,,._. I • 1 , ,J, ' .r 
, •,:",/<, ' , • ti•.., • '1, I' • • ,.J.. i:- :"• :,, 
• ~-,,~;,,,,;' '• .; t'·; • ,1.1'\ ! . ' , ·, ) · .. \ 'p· .. ,.;.., Ki''. th' . .. • 

•• . • ' J • 'T~ ' , ' ~ 4- • 

··,.- ,· -... • • '•• ~ l -. • •• • • • .. 1 ,. • •• • ren r 
.• .. t\i:,i.: . ✓1 \-\ r·. -~"~: •· r 1 ~.~·n~ • • ··/? ~ 1.J~ ,.; • 

-.'--<-!!It ;, '- .. • ~- • =:,:,:•,· ,~ •. , ;'·, ·m erlabo ~to~:: 
_.-;•j\-J:-.::> ::'.· .. ..... -:-1t :-·Ehi gy~Elfio~iieatd~4> 

' .. ~. 
,r-~ . 

. · •-1· 
' ..... 
. •/~~( 

,:;~~ 

J; 
·,i 



.. 

EXECUTIVE SUMMARY 

This · report presents the results of ·a study conduct_ed by five U.S. Department of Energy . national 
laboratories · thaf quantifies the potential for energy-efficient and low-carbon technologies to reduce 
carbon emissions in the United States.1 The study documents in detail how four key sectors of the economy : 
- buildings, transportation, industry, and electric utilities.- could respond to directed policies to exparid­
adoption of energy-efficiency and low-carbon technologies, an increase in the relative price of carbo~- . 
based fuels by S25 or $SO/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 reduction of 380 million metric tons (MtC) • 
is required to stabilize U.S. emissions in'2010 at 1999 levels. : • 

The ~tudy, which has been peer"'.reviewed by industry and 'academic t!Xperts; uses a technology-by~ : t 
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 • 1• 

buildings, . industry, -and transportation sectors· qua,ntifies the impacts of end.;.use energy-efficiency· : • ;i:;. ,. • ~ 
-improvements on .carbon emissi~ns.. The utility sector analysis estimates the impacts of th.'ose /: :··" ,.· •,'.• t 
improvements on utility carbon emissions, and qu~tifies additional emISsions reductions through \'. · ~ 
conversion of a number of coai power plants to natural gas, dispatching of the utility grid .with $25 •:and :, . , • • • - J 

. ~(tonne carbon permit prices, the accelerated use 'of b~omass cofiring and wind energy, an<:{ other low-(-' . • • • j 
carbon electricity supply options. Finally, a number of other promising low-carbon technologies ar~ • , , • ., . ~ 
• examined to determine their potential :f~r reducing emiss~ons in the end-use sectors, including advanced gc!S ·:c,-: ·,. ••. .- ~ 
turbines in.industry, transportatio~ b~ofuels, ahd·fuel cells in buildings. • •• • • •. • 

•• • • I O ~ 

. • Three overarching .conclusions emerge ,from th~ analysis of. alternative carbon.-scenarios. First, a :vigoro,us ·,. -:- • ·-) 
• national commitment to develop and deploy cost-effective energy-efficient and low-carbon techno_logiest ..:, • , :- • j 

has the · potential to restrain the grow:th in U.S. energy consumption and carbon emissions such that levels ·.> . •, , .• ••• ·, ,"7~ 
in 2010 a:r~ close to those .in-1997 (for energy) and 1990 (for carbon). We analyze a case in which en~rgy , • . . · 3;, t 
efficie~cy alone can reduce carbon emissions by 120 MtC by 2010 . . Uri4er. more aggre5$ive assumptio~\.<,'· '- '.: , _,_.. ·-1 
motivated in ·part by· a $~/tonne carbon permit price, a .combination.of energy-ef~cient and loYl-carb<lq ~ • .;., .' , :· __ , .: ·, · t 

• technologies can reduce 2010 emissions by a total of 230 MtC. Undei:- ~-~/tonne ~arbori: p~rmit ,ptic~;t~?:', ·J : ·,- • t 
· technology investments re.duce 2010 emissions by al?ou(380 M,tC~, The analysis also suggestsJh~\}~,,1;, • .,, .. /~_t 
• substantial additional ~vings are •available if permit prices.were to begin . to rise above the· $50/.tol'.U'~{;t;::, .. ,, .·,:,; • f 
level. '•·.·, • '· • •• • • •• ·• .·•-·, ' i 

. . ' . ," ' :· . t 

Th~~seco-'d conclusio.~· ~ ~t,.iffeasibl~ways •ctte foun<i toJinplement the .carbo~ ~~ctions as-d~bed ri: ';~_.<.,;;,;I 
abo.ve, all the c~ (with reductions.varying.~tween'i~ ~d 380 MtC/year by 2010) can produce benefits$::.;,.\ .. >i~: 

. tf:iat exceed costs, counting ·as benefits only the erlergy saviJlgs to the nation. : .We estimate net benefits of $6'~i'::'.:··. • ·,·:~ih 
. to $38, b~on per ye~ in 2010. $uch_ net benefits~ not· generally ~~ed in macioec?n?mic models .requiring j ~,3;. , . . (1::: * 

structw:al. chang~ ;- U\ ,the ·eccmomy to, accommodate reduc;tions U\ carbon emissions, result from th~ ,; ·°:1'.' :.-: :_:~~•·· 
. . appµc~dohofcost-saymg·'energy technologies al-the sectoralJeyel. • , . ..: • 1• , • : > .Y:Jf t :·:: ) :( 

.. .•. ':•. : . . \ . . . . . . . . . ' . . . . . ' •'?/~\-/:: ,.i·:>~: ,. 
Jhe ~d .concl~ion .is that ,a· next gen~ration of. .energy-effici~t aqd_ low".(a:rbo~ technologies promises f~ttV#'tXtf~i­

. enabl, .the continuation .of an aggressive p~ceof:cost-effective,carbon reductions over the next quartel'l'~ 1. r/ft;'r. . 
. , , . • . ·. centtuy~< ~ ,- report d~ents . a wide'. ;array .: of ad~~ced . teclinology options·· that• :could ,be\.~~~~;.." • • • • • 

· .. t,,,.',/ ·. . :¢rimpetitive ·by ·t!te: year.2020,, ass~g a vigorous- and sustained ·pro~ ·of energy R~D begiririing:n~:.:•l 

. ' : ' .-::rbeyOM:. : ' . • : : • • . • . ·... . •. '-I;~J~lt· 
' t ,:i~~}~iiir\r~'.;;~,!-Th~.~~~ 'natitinafliiboratorics ~~i~ting.in:the·s~y wtre:· ¾aonrie·.Natiol)ai 4~~toey (ANL), Lawrence -~ { • ·; YT· '• • 

; :,;1·\fifrl¥1:f:,li\)j/~a.tion~tl;;!i!x>ratory (LBNL); ,NationalR~newable E~rgy,~ratory;(NREL);• oiik ~dge National iitboratory'(O .... , 
: • ··c; .,, r. '.•::;:,,)/f: ·:'and P~.ific ~orthwest National Laboratory (PNNL)>LBNL;arid ORNL were the co-leaders olthe effon. : T\ 1-( .,;. • t ·, . 

'. . , , · . . . .· . . )~~1\I 
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Chapter 1 Analysis Results 
I 

the EIA ''b~iness-as-usual;, (BAU) scenario as is for buildings and industry imd to modify some of. · 

'.!,\,,.' 
t . 

I,' I 

the ~u.mptions and data to produce a new BAU case - ~ot greatly different.from the E1A case - for , ,; 
ttle transportation and the electric utility sectors. . • · . . . • • 

We ~en assembled existing information on the. perfo~ce 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 fortranspoi:tatfon). For the buildings 
sector, the techn9fogy performance ~d cost data base are extensive. For tr~portation, the .data 
base - although.less fully developed than for buildings- 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 ~d economic activity and 
much-less on ,explicit technological ·opportunities. The irldustrial analysis also includes 59me . • 
examples of.industrial low~arbon technoh>gies .. The analysis of low-carbon supply technologies in . 
the electricity'. sector is based on a .review of the literature including detailed technology 
chcl\"acterizatjons prepared· by DOE in conjunction. with its national laboratories and industry;· • , , 

.. . · .. 

' \ 

Nexqve ~ated scenarios of increased energy efficiency and lower carbon emissions using the -'.:✓ • ••. - • ,, 

• technology data·'(or, in the industrial sec~or, ·.historical .relati~ns) as a key:·ifiput. We chose to .run • :,. · . -n::, :: ') 
three scenarios other than the BAU case. We have termed the first the "effici~cy" '(EFF) case. It i· .,)·, •. ·,.. -: . : . -~ 

assumes that. the United States increases its emphasis on energy efficien~y through enhanc;ed ·{ .• , : • • ·: ·: , : ·c. 

public- and.private-sector efforts. ,The general philosophy of the efficiency case is that it reduces; 1,. ·,:, ' ' ••• • • :r 
but d~ not eliminate, various market ,barriers ~d lags to the adoption of cost~fective e.nergy-_.r.. ·,,,~ : • . :·: ,. •• :1'· f 
efficient_ 'techn_ology. - • • • • • r . .. , .; '_-<··,. 

The <rthe~ _two cases, dubbed ·the ·/1\igh-efficiency /low~arbo~;, ·(HEf LC)· cases,: d~be a w.orld)n \:~:.[~;,,:-.: i. t;-,>/ < \ :i 

• which, as '.~ tesult of commitments made 'Qn a climate ,treaty ·or other factors, the· nation' (has~?t\~\>.•',,:,:·,'•\~:r/j 
' . embarked ,on a path to reduce carbon ·emissions. : These two cases assume ·a major ·effort to .re'duce . "•.f ,>: ;,,~; -t'•\ :v•: 

carQon einissions • throu$h federa:1 poUcies and ·programs Jin.eluding . environmental regulatory.~; -.J:,'~, ,: ·; ::iff.t.;,2i,.~::_n::; 
refqrm),·strengtheped s~te prograi:ns,. and .very active priyate sector involvement. They include ·a.\i:\:-.\::''> ''~ . .. :·::. '-. :.·. •. 
focused n~tional R&tD effort to develop·and transforin mar~ts for low-carbon energy ~ptiorts .(e:g:, .~(;~1,:,.:/;) -':? '{./: ·. ' 

. 'fuel cells f~r. microcogenera~on ~ bW!dings and advanced nirl?in(syst~ for combined ht!atand,p~~/ • :: i:~·.'./ •. • 
• power in industry). The diffE:~ce betw.een the two HE/LC cases is in the assumption·of a c~n-1~\tf:,,,·,,: •:.:·:•·~-· · ~ 

permit price resultin'g froD\ a domestic ·trading ~eme:;(or-.carbon emissi~~-with a cap on '.U.S.-~,::,,~i:;1.::; ti::..\.).< 
. emissions '( ~r from equivalcirit policy ·measures· that incre~, th~'ipri!=e o.f carbon4>ased' fuels. rela~v~/>i~,~i)i•:<i}'·. ::?,'· :. • .• ;. ,: 
. • . to those with less carbon). We asswne a domestic permit price' of $25 and. $50 per tonne of c;u:bori for/.i.::J! ;i,-;::/ >\ -;~)",:;.:;·'.··: .. 

:,;• -:·.• the two .,'Cas'es .. • .Both -.of these ·,HE/LC.·cases .include - ~-pr~griun of reseaj,ch, development; ·,t:>.,~;i,\i/\:,J t\,,;,,+;r-}i; 
, ~. de~o~tta.~?n • ~d dµfusion . th~t'. is ·mo~ vigoro\1$ ~than tn :tij~ {ef.ficiency' cas;e . . ~ -some ~tors ~W:~il}1\.i~!'l:?l?\: 
.. (bui~~~·~ ··:~d • i;n4ustry)/ ~~ ~~~~~( "prife,~ ~i~_~ t c.o~~~~;;'.w~ .. ~ -_po~ci~i ~romoting •. ~~igy'.~'z' ·'.•;_!:.J:'.~~f.,;1~;·,./t i 

, . ~-: .• effic1ency,·:-.'~ .; ~~li~ved .. to trigg~~i~~'!b~ of..~~·:·•~ditf~M,1:~9,~;reductio~ ?ortra~f!,d ~ -,~~~t:'1 ;:Yt~j}':[l& j 
•• • • .. ·. :HE/~C~ases.··,~ the ~~portatton. .·~~~;-: ~t :JS _~e -~~~~ ~?logy._break~~~:i\~ ,~ if!B,~&,{J··i 
. _:.. . , .:· .: '/ gener~t~/ ~~::i~ulk ~f the ~~~n J."eC:1~<;ti~~:~.Y~~d:Jh~ e!fj,~~q,,case. :For tl)e, electr_i~tr .:~of \:'._~ttf;~:-l. 

::i; :::.:- • .. :__ \ ·_high~.-~~~.~~r:c:~n:~-~~ fu~ls ~~ ... ~!~-:~~ ~ :to .. ~~-_gas:,for this:~<>.r( ~ ,.'. .. _ l!\~¢:<:i.t-~ 
. • _;. : . , . - -' sam~: ~g!'~~-)!.!-~"tiv~ •P!ICes . coml>in~:- ~~~-· ,l~~!-1'.~.,~~d{P9Vate -~se~l'.ch,: d~velop~~~~,,?~ " J\ ,1~:, :fi.J 

,: ._· ... /· •• , ,. d~Q~!:1:~~~ef~bnng~dv~c~cqo'Y~~~~•~es·t~.~~~\1:}~·. ·: '\• ,' __ ;:: •. f' ~·.':\:1-i~·:2t. .J~i 

·- ·':·\ .: .. i."/_'. .:. ·.·:~:<./I},\.t~i • . • ,\,: -• .. . :-_•>:{>.,;.i.': :_,;_ :-:·.-:, .. ·· .: , _; .':/:\!:;/;·:?t·;~_, ·.:. , .: • ✓ • .·.·.·: i::>\i/:) :lf 
'.:;·,; •:.< '·1.-t/·r~:•"~~th~ugll i;~i:;:~ .o~k :focuses ,pn ,_~01~,~,~~i~o·;·i~~:;~y()~~{~ •}iate:·< Here. we· descnpe{*-e;_:· •1·1 

.,;.-.J;,•~~.~i;t' , ;itechriolo'· 'es:\materials/ rocesses" man··'acturin ;,methods',;. • d 'other· R&tD advances .,that-. ·• ,~. •• • •. ,,.~ .,, •.. ,, ,.i.. . .. " .· .•,·~,SI, , .... •v .. , .P .. .. ... , ... ~: ~ .. , _ . 8 , . . , .. . -~~ ~.1-. . , r.. . ., . . . . . , .. .. ·• PrQ .. . , . 
,~t;/!f',11v•'i:, . . tofoffer~si~ :-:·~ 'an• ~ener ;benefits'\-b -i tlte ,: 'eat· 2020;~lof ' thisu • .. , e "...;.;;.;.v1 ,"1-we'·-make ,nofeffor.t' : ·'i/, ......... _,,,_"_,·· .1 • ·,-, ... 1, .. ,,- ,.~ :~ •f . i .. \• i'l,'.•·· ,r ,., •. ,. ,:,., Y t•.• :.i,'-~.- .} •. , ... ., ,., ... ,~'.!'4-.:.t:~- .::·-- ... 1~~ •. -~- •. - . ···/ ., .. _, ... :•.111 '1;~\r,\f;< :,;::t: )1:t:..>·forecast'.~pecinc/levels· of ·tnarket ,.penetratiop$energy,,savmgs,,o • • •• . • n;reductions:-, Th~,' instead;: . ; 
· 1:;¥,,~i>,/f ;r< \(creatin ?'~os:\Ve :de$Cribe the:.~~lo'. ·@~'.km~vatio~ftm -~ofild ·enable the continuatioi(tr··~•. ' 
'Ji:l\i~;r '- 'a'' .. • '·'· ~vet "tce;:of,decar~tio· :;well .'-~ {~e"inexf ' -.,·"·' ett , .... :,- "·,;if a''' ro "nate investmens·t•' ;;,

1 

:.\~:f,\-!.~t .... ~~-,irr.-:, / P,,;;r:,'&:ef'l';I, .. • •• .-,. ... ; .. : .. :l{,Pi..:ii,;,. \'i',~ ;;•.i!~:v. i ~'r.~.1,,;t1, •'11: ~ i~ fi• ~~j~ .... PP . ,~r Jl,• •• .- .,,,~-;-~.1)', • 

]:1?t~f .t\itt1!] i~1lH' ... ·t;':11:·f~i,f,~f"{~''.f:\1t dr~t '\' • ;'\·: .• ••• _, 't?:'r-,t1ttt : ! 
,.a\!:;''l••,l/~''t;'·>' 1,1,:i• -;A i\,V•}·,,.,i• /ri41 :2•, "'~~jf:W .. ~};lf:;,1

.,/ •• ,, tlf'i'.l{~I:::(It\f W'l;\ • • ' "" 'ftr; •:,:zrs~·t;':' ~?t~i·"r:•'' : 
.. , . -~ .)( ~-• ·.:r: •. •; •. . ... :, 
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1.3 BACKGROUND 

·Toe decade of gains in energy productivity acl\ieved by _the U.S. following the 1973-74 Arab oil . 
· embargo represents a p~riod of economic '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 carl,on emissi~ns have been 
.increasing at a similar pace. ·· • • 

Despite the growth~ energy·consWJlption 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 \\'.ere conswned for ea~ ' • 
(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 ofthese impr!)vements. . • :::..-;1'.~. •• • • 

' '• .. . • . •. • . . • . . '. • ~ ,,;._>t'. 

Nevertheless, many ~ost-effective ·energy-efficient technologies .remain underutil,ized. A host of • 
~a.tket 'barriers account jor these lost opportunities. And,-declining energy R&D expenditures·may " •• 
cause promising technology options to be forego~e. . . . • • ·, , •. : 

. I •. 

' . •• ' \ • ' • ' • I • 

The rational!! for government 'support Qf -energy.:effi?ency R&D-is_ strong. Much energy~ficiency •• 
-research is. both long-term· and h_igh-risk and. therefore is not adeqµately funded _ ~y .the privat~,. ·, • 
sectar :- desp'ite ·the -possib,ility of sizable gains .in the long run. Fur~eqnore, advanc~ in e~e~gy .:, 
. ~ffidency offer s':1bst~tial ·J>ublic benefits .(such as ~arbon ~uctions and improved natio~~ security' . 
through greater _oil independen~e) that cannot be fully captured ii) the private marketplace. -_'. ~ • . 

, . • . . • ~ • . , . • _ . , • . I • , • ". ~ ~ , _ I r • ., , , ·•. , , 
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Chapter·1 Analysis Results • 

carbon reductions incorporated in -the efficiency case cut the overall growth in carbon emissions 
between 1997 and 2010 froin 240 million tonnes (as forecast in the BAU case) to 120. The HE/LC · 

• scenario with.$50/toMe 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 Improved Efficiencies by the Year 2010 

Table 1.1 and Figur~ 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 $SO/tonne in the table and agure for simplicity.) In addition, ~e 
HE/LC case shown·below does not reflect.the energy.iJnpacts of the selected low-<;arbon technologies 

. described later in this summary {e.g., statjonary fuel cells for buildings, · advanced turbine systems · 
and biomass gasification in industry) or the supply-side options ~hown in Table 1.4. • ' . ' . . . . 

,· 

Table 1.1 Primary Energy Use in Quads: · 1~2010 

2010 
• Business-as-

1990 1997 Usual · · Efficiency 
' Case Case 

Buildings 29.~ . 33,7 36.0 • 34.1 
( 

• Industry . ~2:1 • 32.6' 37.4 • 35.4 

Transe2rtation • 22.6 25:5 32.3 29.2 

Total 84.2 9.1 .8 '105.7 98.7 
Source: Energy~ estima~ 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 majo~ observations are as follows: • 

High-Efficiency/ 
Low-Carbon 

Case ($SO/tonne C) 

32.0 " 

33.6 • 

27 .'8 

· 93.4 

-. , · 
•. . ~ - ' ·, . 

. • In-the busin~as-usual case, energy_ use inae~·by 22 quad~ (26%) betw~ 1990,and 2010; 8 .J • •. • . • 
quads ·of this increase have occurred during _the first seven years of this 20-year period. The -, • 
fastest grow~g ~or during ~ese initial seven'years has~ build:ings (4.3 quads) foll!):wed 
by transpoi'ta~o,:t ,(2.9 quads) an<I: ,industry (0.5 quads). In the_ BAU'~, the fastest· gro~g 

1. 'sector.during the·remaining 13 years is ·~ansp6rtation (6.8 quads). This is followed by· ind~try . • 
(4.8 qtiads) ~d -~en buildings (2.3 quads). 'The rapid' proj~ growth in the energy consumed '. : . •• 
'fot 'transportation'' is driv~ by es~ates • of increased ·per capita~ travel and minimal ' ftaer< ,. 

, : , ... efficiency 'S,~: • . • • • • ' • 
--~- ~·· ·.'. , ' .... , ·:,. , •.·, . . . ,:··· •. ; . ·. : 'i:.1 

• ).-: <· .:>. • ~, . .~ . '(he efficiency: sc~atjo cuts the overall growth ~tween ·1990: and:2010.fr~m ~ to 15 quads. · This._,'. 
'· ·:;_.11_':_:,·---.·'..}:_\✓~- :/.\::,: •

1 ).s.a 17% ~crease over the level ·of .energy consuinptio~ in 1990, down from a~% ~~ase .. in the • . 
.. . . . , .,,, : . • BAU case. · Relative to the. BAl,J .· case~ _the efficiency · scenario for transportation ·c1eliv~rs • ;.· . 

· .; :·,-; ::.J~:y;;:~~r-: ·,· · · sli~~Y,~m,~e -,:en~rgy ~v_in~ (3.i,_qufis)' than"' do ~e -~t! sc~os ·f~r ~e _indusfr!al (2:0) or :, 
1 

_ ·t •. '-~~~y .. :'.·• . __ ,.,buildings .(~-~) sec:to~~ 'C;ompared:,W1~;19,97 leyels~.the smallest mcrea54! ~ energy~owU)_for ': •. • • ,. " 
( :-t( ~1,:':'.?/: ·this ~ri~ -~ ,.:_b~il~hi~ (0,4 qua_ds),. foll9~~ by ~dustry (2.8 quads), and transpo~tation ·(~t:- • -,:.' 

:,i'.lf lf ::4 ~ ,- '. ; ; ' ' -,', , Augu& 1, 1997 :: 

·1 . °('I • ... : \ 1 V 

•, ,·· : . 
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, • _A_n_a ... tys __ ls_A_e_s_u_lt_s ____ ..,._, ________________________ ..,....· _C_h_a ... p_te_r ... : 1_.,f'.·. \.·~•;:];!:~;}~: 

·• .The high:-efficiency/low<arb<m scenario .with $SO/tonne ~bon charge· further _deq~ the 
overall growth betweci\ 1990 and 2010, reducing it'from 22 to 9 quads. this is an·llo/o increase 
over th~ level of energy' consw:nption in 1990. • -Relative ·to the BAU case, ' the high­
efficien~y/low-carbon scenario for buildings, industry, and -transportation'.delivers energy 
sav4'lgs r~ging .from 3.8 to 4.5 q~ds for each sector. Compared -with 1997 levels, the buildings 
-~r is down about 2 quads and in~usay and trat\Sportation are up 1 and 2 quads, respectively, . .., 

Figure Lt Primary Energy Use in Quads: 1990-~0 
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Table 1.2 Carbon Emissions (MtQ: ·1990-2010 

2010 
Business-as- High-Efficicncl' 
Usual(BAU) Efficicncr Case Low-Carboll 

1990 1997 Case 
$25/tonnc $SO/tonne 

Buildings 460 ~11 571 546 .. 527 509 , · 
Industcy 452 482 534 512 488 452 

. Transponation 432 486 . 616 543 . 528 513. 
Utilitjcl -48 -136 
Total (rounded) • 1340- 1480 1720 l«>O 1490 1340 
Change from 1990 140 380 . 260 ' • 150 . o .. 
Change ·from BAU - · -120 -230 -380 

~is ~rio ~dudes the carbon emission reductions resulting from a carbon permit price of $25 or $SO/tonne: . •. • • , 
(1) dispatch of power plants in which natural gas is favored-relative to coal,. (2) ~wering and partial . • 
reJ'Owering · of coal-based power plants· to convert to natural gas, and ·(3) introduction of selected low-carbon , , .. 
technologies to replace, conventionaTo_n~, primarily in th'e industrial and utility.sec~rs. ·. , • . " ·: •• . . • 

bThe ,eritries in the last two columns are negative ~s they correspond to redu~tions in carbon emissions resuiting •. -
from the increased use .9f natural gas in power plants as a result of the ~/tonne carbon permit price in this _, 
scenario. . . • · •. . • . • . • • . • · . . 

Figures 1.2 and 1.3 complem,erit the above table by illustrating the carbon emissions reductions from • 
• each_ scenario. The major ob~rvations·are:'· : . • . • . ' , . :. 

.. . . . , 

·• 
~ 

! 
:,• 

• In th~ BAU c~, carbon emissions ~ .forecast to increase by appr~ximately 380 milliorltonnes. ·:: •. :;: ' · ,·: •• • • .:r' / 

• • The ene~gy~fficiency gains in~o~~rated ·in the effici~cy (:~ C?Ut overall gr~wth be~een ~99(h :. • :;/ _;, : 
and 2010·by one-third (from 380 to 260 million tonnes). This represents a carbon increase of 19o/o'c ,:· ,: , ·,·;,;, .. : · ;·· :· ~ 

I . . . . . . . . <I 
, above1990emissions . .. ·' .. ·: • • .. " ; ·,: · ·· . , _ .. 
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-: --,;:-;;:---.._, 

' · ·•·.• •• •• :" bfofuels, expansion of hydropower capacity), nuclear ·power plant life extensions, and. power 
'plant efficiency improvements. · • • • • 

The re_maining SO mitlion tonnes of carbon reductions . in industry and transportation ~ about 
_equally··divided ·among three sets of fuels/technologies: (1) advanced combustion turbine . 
cogenerators in industry, (2) biomass an~ black liquor gasification and low-carbon µidustrial 
p~esses, and (3) cellulosicethanol/gasoline blends for at.itoinobil~. • 

• . Approximately 140 MtC of the 'incr~~ in carbon emissions between 1990 and 2010 will_ have ' 
occurred by the end of 1997; thus, it is useful to· loo~ at the 13-year forecast starting with 1997. 

• • Th_e . carbon reductions ·incorporated in the. efficiellcy . case .cut the _overall growth in carbon 
. emissions between 1997;and 2010 from 2~ million tonnes (as forecast m t11e BAV case) to 120. • 
. The.HE/LC scenario with $SO/tonne carbon charge reduces carbon emissions in 2010 by about 130·· 
~on tonnes (compare_d with the _1997level). • • • 

' • 

Figure 1.2 Recluctions .in Carbon Emissions from Each Scenaric;, 
-· . . . .,\·., \ . . 
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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 relative increase in price of carbon-based fuels 
precipitated by the $SO/tonne incentive. • , 

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

High Efficiency/ High Efficiency/ 
Business-As- Efficie~y Low Carbon Case Low Carbon Case 
Usual (BAU) Case ($2S/tonne) ($SO/tonne) 

Gross Domestic Product 
(GDPt 1.88% 1.88% 1.88% 1.88% ' 

. Energy Demand 1.09% 0 .. 5~% 0.34% 0.13% 

carbon Emissions . l.16% - 0.60% 0.05% . • -0.76% . 

Energy Consumption Per ~.77% . -1.30% -1.51% ~t.71% 
_GDP (E/GDP) 

Carbon ~missions Per GDP ' -0.70% -l.2S% -1.79% -2.~9% 
(C/GDP) • ·· • • 

•The Gross Domestic l'roduct.in 1995 was$6,739 billion chained 1992 dollars . . • 

b The ca~n decrease per.unit GDP;gro~th fo~ 1990 to 2010 is 0.7%,1.1%, 1.4% and 1.9% per year for the 
reference, efficien~, S25/toMe HE/LC, and SSO/toMe H~/LC cases, respectively. . • . • 

It is useful .t~ 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 efficie~cy to reduce ~arbon 'emissions by the year 2015, starting with the 
base yeµ of -1987 . . Its "moderate" scenario results in a 15% rise in carbon emissions, -&om 1300 
MtC/year of carbon in 1987 to 1500 MtC/year of carbQn in 2015 (compared to a BAU f9recast 'of 1900 
MtC/year) . . _Its "tough" sc«mario results in a 20%_to 35% emissions reduction r~ative to 1987 levels, 
or emissions levels of 850 to ~09()-MtC/year of carbon in . 2015. Our efficiency and HE/LC cases· . 
rangingirQm· 1.3 .~o .1.6 billion tonnes of carbon ~ions in 2010 are comparable to OTA's "moderate" 
case and show considerablyhigher emiss,ions than OTA's "tough" .case. 

' Another bentjunark is provided by th~ 1992 National Acade~y of Sci~ces (NAS) report on Policy .. 
. Implications o/Grttnhouse W,anning (National Academy of Sci~ces, .1992). ·This $tudy identified a.:. 
set of energy conservation technologies that had eith4:!r a posit;ive economic: return or that had.a cost: 
of less Utan $2.50 per tonne . of 'carboi:i-' Altogether, NAS concluded that ~~ techn~logies offer, the 
p~tential to reduce .. c~bon'~ions by 463 nilllion .tonnes, with more thanJ,alf ofthese reductions . 

_. aris~g from cost-effective investments in . building energy effi9ency. , Our efficiency and-HE/LC . 
. ~ suS$est the potential for reducing carbon ~missions by between 120 and, 380 million)onnes by the • 
• year 2010:: • Orie. reason that the NAS. e$timate ·is' higher is because -if is not limited to the 201Q time ·· 
frame~ ht.if rather characterizes the·fwlpotential for:c:aibon reductions. Thus~ it did 'nodake :into·': 

' ' · .. account th¢ replac~mei\t rates for .. equipment and pro,¢esses/ arid· other (actors _that prevent the°' ' 
:·. . •. instantaneous; full · market · pen~tration . of c;ost~ffec:tive ·energy-effici~nt and fow-carbon .:. ·•: '. ' 

·: , ,- t~~log_·'.,i•~. ~; ··; • ; , - •• \t':L ·• • ·, .:. · • • ;; . / :•:, ) :; , • . '. ' • •• • • . >/: '. 
,· ... :--· , . ·, ·~ :~~ ·-: \'> ·;,-::--

•• 1.8 August 1, 1997 • 
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1.4.2 R&D's Potential _for Further Benefits by _20~0 ·./.. "· · ·; .·•-.,~ .·~ ·~ • ~ 
• • • , • . . • l. ,/ \ 

.If carb~n ~ductions
0 

in 2010: and be.~~d are to~· sustalneq at 'reasonable cost, vigorous R&D effo~.: I,· _;, ••• ~: • 

. • are· needed to fill the pipeline of next-generation energy· technologies. It is difficult to estimate ,the • -~ 1 • ·, • • • 

carbon-~vings ~at .will ac~e fr~m th~e'·t~ologies;·howe~er, 011:r effod.to 'chara~e~e their ,. ·.'. ~-;,~ 1

.' ·' 

features suggests tha~ an aggressive pace of fUbon red1:1ctions over the next quarter century _can.~ ,:;, ' •• ':1 • : , 

sustained, with·a sufficientdnvestm~t ~ R&D. Ow.: analysis of R&D potential fo1!•~e year-~02Q.' ! ,· -A •; ... , ., 
. focu~ on oppprtunitj.~ .f~r ~pr~yed energy-effici~cy and rertewable energy t~~lo~~-,. 11' . , • \_·-~ii,.J •. . 
. pot~tial loag-term·con~~tio~ of carbon sequestration, ~d~anced ·coal technologi~s, and·~udear1 • . ,>.···:;:- }:~· ' .-~ 

power may also be significant.- However, the treatment of vigorous R&D initia~ves to 1ilrlprove / '0 
• • • i,~, 

these supply options beyond 201Q ~ beyond the scope.of this repo~ ' • • • \ .- • .. :. •• .• -: . ' . . i' : 
t • l ' • ': (. ; • I 

.. : I '. >,' ' • ; ~ > ', • • ,, I ,: ,/' • • j , ., • • • , • ' • • ' ! 
0 

wf • , 

•• •• " . Reqewable ~ergy technologies wU1 likety.·p~y-a au~· role, in limiting _carbon ·e~V>ns'.o • • 
_ -:' . . ;. . ··· long :term. Low-c~n energy sripply options are n~ed-tc;, fuel domesqc and intem~tiop;tl • 

., • , _-., ~~.; , developm~nt _wit1'o~t -~pm.ulatp'g ~er g~obal ":~S· Aitheugh rene~able ~~~- . 
. •· .. ·: ... _ :,. • for only-7% of the :hation's total et)efgy ·consumption at present, q1any believ~ that.the 
:.i: ~{_;; '·'-' ,, • ' b~g~~ ~f a long-term' grow~-~j~oey. ~\Vith cpn~~g ~~~lo~~ c:\~v~lop1ft" 
. 1 _, : . ~ductions,' ~enewables co~l.d"li,eco~e P,tefe~ ~ergy ·resources ~me .time w1~_.the 

"': ':' :···'· dee.id~ .. 1 ,&~~y evidetjc(o( t:liis .trcUlSition.'i.J seen·: in' the con~~g ado_ption, ·'?! re,ne ,· 
! syst~~, .ih_c:lu~in·g ~P~Y·Wll,l:~ !~,ahd bio~.~\Ver ~yst~~~ e~en µ;t, 'P1«f fa~ 

.• fired pow~.r gener.atiort costs and, considerable u,ncerl&ty m today's.electric en~gy5ecto 
'., ," ' :· :,. :_· . • .~,: . ' •.• :. ':~ .·: . 'i,· ·. • •• -~-: ,:, . ' ...: •. ; • ·'.:'·:.·' .• ·::·,. •' 

.t .. . • • .. . . ~:._Witn a vigorous and. s~t~ea progr~ 'of ~esearcll, <i~v,ef~pm~~t anq _.d~plo~e~t;· 
. ';, ,..:-_ : •• •: ' ·. .;; : • photovoltaics, ·g:eothe~al, !lrid, 'solai\ theniuil :technolog~es,coqld deliv~r si~i{icant 
j~:;'. : • ... __ , ·: · .. ' ··· :· electriqty in 7-02~, thereby-s~~~tan~y:·~pla~g1c:~bon.emissio~ •. F~t e~pl¢r w 
.( .: . .. :· :_'.- ~,, • {orestry an~ ·agncultutaJ·,res1dues \n ·b1omass:power sys eJnS~contirtues· to be·an a , 
• .• , "::':-' ,.: -;,., ·;'' • option where those residues· ekist: :the .succes'shil-developnient pf , higher-effic·' 
... , ... ' _:' . ::, . . .. ·gasification systems -ivould malce/ this • technolo_gy. ~~mp~itive in a • wider .. r~ie· • 
~ '·;,,~--. _:_?.~_ •• i·'·/ ._-· . :~clu_~g for po_w~r ~y~t~~ ~ing ~ep.icated·f~d sf~:s~ppiy sr,ste~. ; At~e: -~e 
• , . , .• i,·_:, .: •, .fll.'.l~jagn~~tu.ral re~¥,i:n .on b1omas$ ;prcxl.u~on .~ill lead both ·to higher·~•o~ 

"'.,.'." . <·, · speciesfor!eriergyc(?nVe~ionp_~
1
inthefutu~.; ,,\._' -~ • .. ,: . ,·•-:· ·:r· 

... F... ; ." • I '' J • ~- • • ;. •• , • ' .' . . . ;,, . : ' • \. I • ,: , • i ::, .. ·' , '.1 • • ' • • . . •• -.i 

~:- ·.' . • : .. >.t:· ... ''A _sec~mct.' .u:~a ··4'··~hidl,,(vigo~ous -~d ~us.~e~-~R~if ,ffQrt''c;c:,~ld si. 
~ ·, · ,. }mp_rov~µi~~~ is in,- wp.id poW~r :sys'ti~- .. _Poten~) .mp~ovements include' ~dv· 

. : ~at· ~~it!ase wind., power capture ~hile reduting .. ~t,-ess loaas-,:e~ation of 
.
1?: ~eveloP.inent·Qf di(ect:.drj~e generators; variableispeed·'Jti:rbines; arid better.'reso. 

,.., , "• ~ , , , • ',.1 ,. •f.-l ~ •· , , • , ·, , • .. • , . . •, .., .. • • :( 

• ~~-~ -~~~vat;~r ? ,~~~R~ Y'!~-- t~_~per~tors. ·;· ;_ ·1: _· ~ . .-t·': 
, f , • .'J '\.-7,.' ~i...r .._,,.\ ~ I l \: I ..J, 1 •, l',. ~,{,,' It ~ ••.tr1 "I;\ 
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Chapter 1 Analysis Results: .. ·:. 

• 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 specific technology opportunities are described·~ 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 p_rocess modeling, sensors, and controls in industry, .­
many process/ industry-specific opporturtities for efficiency g~ exist. These are described for each · 
of DQE's targeted industries of the future: · pulp and ·paper, chemicals, petroleum. refining~ glass; • 

i \ .. 
I 

• , - alWI\ll\um~ iron and steel, and metal ~asting. • 

.. ·, '· 

. ... 
·, , 

Many of th~ advanced t~ologi~ that hav~ . the potential to significantly impr~ve the energy : . • • • • 
efficiency of transportation after 2010 need considerable R&D investment before they can. become •:_ >.· '. ·,,_:. • .. , .·,• ,. ~ 

• commercially available jn the 1ear 2020. For e~ample, to achieve fuel economies in th~ 60-80 miles .- ,. · .'-c';; •• • •· ,:_, :,. '·_ ~-- ' ~ 
per gallon .(MPG) range and . remain,.affordable and safe, · light-duty vehicles _will ·· nee4: > . -., ." · ,. _:-, · ' -£ 
breakthr9ughs in manufacturing processes for composite materials; large reduction in fuel cell .costs r~·'.:'.:\'',,1 . . • ~ 
and/ or cost l'eductions and performancagains in batteries; ultr~-low.. rolling resistance tires; higii~fj-:).1i. '.;,:_: '/:,i,: ·: •. :. • ~ 
effici~ncy accessories; and-highly -~erodynamic designs . . Opportuni_ties for R&D to ·-lead ,o':/:~:~:· l .\· .. ·.: :,,_ •• •. : ~ 

• improvements in the energy efficiency ·ofother transportation modes are also described.' : • ••. _:·•,::.:tt?.-i·· • i• • • 

1.10. ,• 
·--· 1·, ' .. • 

.. . (:: '\ 
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Analysis Results • Chapter 1 

quantities. ,Also not~ .that several_ renewable resources that could.play~ significantly greater _r9le 
by 2010 are omitted from Table ·1.4; these resources· include include photovoltaics, geothermal, ~lar 
thermal~_ and landfiU gas,_ • 

• It is ·-important .to recognize that there are significant unc;:ertainties in the analysis• and in many of 
the factors that will dete~e. the · feasibility and the costs of achieving the . carbon red~ctions 

. sho~ in Table 1.4. We present below a summary·of the expected technology costs in 2010, as well as -
. th~ cost of implementing ,a carbon permit syste~ Whil'e these costs are ~ecessarily 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 an~ysis on technology ·costs, and have not assesse'd policies or p~ograms to achieve 
market accept~ce. • • • 

Table 1.4 • Potential Annual ReducU~ns in Carbon' Emissions in 2010, _Comp~ to ~,k,~~m:~As- • 
· • -. • · . • Usual F9recast for .2010 (MtC) · . ·-:- . . . . 

. ' 

:Buildings .. 
.. • Energy. efficiency 

Fuel ·cells 
·: I 

Ind~stey ' .. 
Eriergy,efficiency ~-

l, 

Advanced turbine system's' . . 
Biomass and black liquor.gasification, • 
. • cement clinker replacement, and • •• 

ahimirium. technologies,. • • • 
'.· 

'· 

Efficiency 
. . Case 

. / ··25 . 

- ~ --

22 

., 

'. 22' 

• ' :"'~,i.:.· . . ·, 

:,;~ .. ·,•, 

High~Efficicncy/Low~n · . . Case , ' . 

$25/tonne 

42 
· 2 
44 

36 
s 
s 

I . 

·46 

I 

• ·S9 
3 

62 

• 51 
11 . os.:26) 
14 "' (13~16) 

I _"•• 
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Chapter 1 Analysis Results 

We ha.Ve 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 /or efficiency investments for the· different end-use 
sectors: 7% for buildings, 10% for transportationJ and 12.5% fQr 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
effidency invesbnents have to compete with invesbnents 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 di9 invest in the energy-efficiency me'5ures, One couid 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 meas\µ'eS 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'c>f ·the 
~ffidertcy 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/torine 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, wh,ich we label ~'alternative view," assumes that _ th_ere 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~ · 
increased to i5% of the cost of efficiency measures. Other data and assumptions in this c;ase are-:,the 
same as for-the "best estimate" case. • ' 

,, . The results of the econ~mic analy~is are presentec;i~ in Ta~le 1,5. • We show results for two ofoo.r · 
·scenarios (efficiency case and HE/LC at $SO/tonne carbon) and for -both the "'best. estimate" and . 
"alteP1ative view~ perspectives . • Also; we have .grouped the resuits intt:> just four categories o:f 
energy technologies. For more ·detail, both on the results and methodology, -the.reader is referred to 
Appendix A-2. • • • • • 

. . . . . . 

··• .: 

Toe ·''best ~timate" for the -efficiency scenario shows annual ne.t benefits of $26 billion iri 2010 ($26 
billion ~ costs and. $52 billion in bene~ts). This yalue reflects the fact that, ev~. after accounting .. 

. · for energy-efficiex:icy. in".esbnent, the ann11al energy savings (wjthout including the' benefits of, : 
reduced carbon emissions)." are $26 _billion greater- than the required inves~ent ~e _''bes't estimate" '· .. · 
for the HE/LC- sc~c;, with '$SO/tonne carbon charge produces an cUlllual net J:,ene~t of $38 billio~ in · .• 

• • 2010 ($50 billion ·in, costs aI)d $87 billio1dn benefits). • • • ' • • • • • • 
. :· . . • "'.· .. :- .... 

' . • 

, , J j ; . ' '. 1 • • ,, '· , • ,. .. .. . ., • • ._ . • • • , . ' , -' ,. .. _'. ,.·,\:.., ,· .1::-.• _.'. , . J . 

The Haltemative view" shows annual"net direct-benefi~ for the e~ciency scenario of $7 billion in ::;:-; ), ''. • .. 
. 2010 ($4.5 billion in costs. arid $52 billion in benefits). For the HE/LC ($SO/tonne carbon) scenario, .:the· •. . .· 

''alternative -.view" indicates annual net benefits of $6 b_illion in 2010 ($81 billion in costs and $87: '. • • ,: ._: · : , • 
billion itj be~efits). ' • • •• •. • • ' • • • • • . • _ ,; _:,::,: 0- . '.: . 
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Chapter 1 Analysis Results 

Figure 1.4 Cost of Carbon Savings in 2010, High Efficiency/Low Carbon Case (Best Es~ate) 
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Analysis Results Chapter 1 

This analysis counts the ben~fits of reduced expenditures on energy 1,ut does not explicitly value the 
benefits of reducing carbon dioxide emissions. • • • 

The achievability of the c~ depends on many· factors. In all cases~ carbon reductions require the 
nation to embark · on an aggressive set of policies arid progr~, presumably in response to an 
intema,tional agreement on climate <;hange or other events that result in a national determination to 
reduce the· growth of c:;arbon emissions. In the high-efficiency /low-carbon-case, we ass~e a vigorous 
national program of research,. development; demonstration, and diffusion, and a: trading regime for 
carbon with a domestic permit price -of $SO/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 possible. 

Government policies and programs that encourage and/ or ~uire the adoption ~f energy-effici~cy • • 
and low-carbon technologies will be needed, along with incentives for industry to invest more in 
the¥! technologies. ,Additional private and. public investments. are necessary, not only to accelerate 
the introduction of new technologies into the market before 2010 but hlso,to ~ .ure technology for the 
period after 2019. The transportation and utility sectors are especially dependent on early 

. technological advances to a&ieve the scenario results in 2010. - • • · • • • 
. ' . . :. ' ,. · ,. .. 

There is no ass~rarice that these and other driving forces will cause the scenarios we have described 
• to take place. Our major cori~lusion is ~at the cost-effective technology can be deployed to achi~v~ 
• major ~equctioris in carbon emissions 'by 2010, Cost-effective energy efficiency alone can take the 
nation 30 to .50% of the way to_ l990_levels. (from our expected -b'™: case results). ¾t important 
finding is that two a~di-tiorial utility SKtot measures can reduce carbon emissions by another 30% at . 

• an. estimated cosfof $SO/tonne carl;,on: carbon-based dispatch aria conversion' of existing po.wer . 
plants frotit coal to natural gas.3 F~y, we identify additional technologies that can contribute up 
to 20% of the carbon reductions, also fo_r less than $SO/ tonne. A next generation of advanced energy­
-efficiency and renewable energy technologies promises to en_able -th~·continuation of an aggressive 

·, pace of en~rgy and carbon reductions over the-next quarter century. 
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Chapter 1 Analysis Results 

I 

2 $50 per tonne of carbon corresponds to 12.5 cents per gallon of .gasoline or 0.5 c~ts per kilowatt-hour . 
for electricity produced from natural gas at 53%efficiency (or 1.3 cerits per kilowatt-hour for coi11 at 
34% effidency). $25 per tonne would cut these gasoline and electricity price increments in half. 
3 The cost curve for repowering is relatively .flat; as such, considerable additional reductions are 
possible 'at a cost ~ot too different from $SO/tonne .. The results are·hi~y sensitive to the price 
differential between coal and natural gas; at a lower (higher) price differential, a higher (lower) 
permit price of carbon is needed. • • • • 
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-Chapter -2 

INTRODUCTIO,N AND . BACKGROUND 

This report presents the results of a multis:labo~tory stu~y.aimed at quan~.g .the potential for 
_energy-efficient an,d low-carbon technologi~ to .reduce carbon emissions in~the United States. · lhe. 
stimulus.for this study derives from a growing.recognition of the link .betwee1u~nergy-efµciency , '-· ".: · , 
R&:I) and the nation's ability to respond· to intematidnal calls to re<tuce the growth of ·gr~ouse . . " ·.- ·., - :, , i 
gas emissions. According to a recent report •of-.th~ Intergovernmental P~el on Climate .Chang~ 1• . . 
(IPCC), the earth's surface temperature·has incre~ about 0.2 degrees Celsius per deca_de .since· .·_., .·,,·· .. , 

• 1975.: ·Further, the ·IJi'CC ~port conclu~ed that "the balance of e~idence sugges~ that there is a>: . :, • . .. • • . 1 

• discenp~~e hum~ ln!l~en~e .. on global ~limateH as '.the: #s~t of,activi~es th~t contribute')~>~~ --~ ·.< :r· , : / -1 
production of greenhouse gases (IPCC, 1996, p; 5). By preventing heat radiat,ed:from thtr·sun-warmed_:-, :•1•."· ' (:· •. · :,: :-: 

• earth_ from escaping ·into space, the _incre~d ·co~cehttation ~-I ·greenhouse g~ u( _ ~ a~~~ph~~~ 1: ·: • \~ .•• -: : , ··: • \. l 
contributes to globalwamung. • , • • •. • /:. . • .- _ . ·. _.L,1:~ ... • .. • ,· -.: ;. .. , ,- ', • _::~ l 
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Chapter 2 Introduction & Background 

The report focuses on energy:.efficiency ~d 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 potential to contribl:lte significantly to stabilizing carbon ~missions by 2010 at their· 1990 • 
level, which~ one possible national target under-d~ion~ • 

2.2 METHODOLOGY • 

2.2.1 . Overview 

To achieve these · objectives, we start~ with the Ann~l Energy Outlook 1997 (AE097) . reference 
• case forecasts .for the year 2010 (En,rgy Informatio~ Administration, 1996). - After thoroughly •· 

• . · (,:· ,l. •• 

.,._,· 

. reviewing these forecasts .on a sector-by-sector basis; and, working with_EIA staff, we chose to accept · 
the E;IA ~'business-as-usual" (BAU) scenario as is for buildings and industry and to Qlociµy some of .• 
the assumptions and _data and produce a new BAU .case- not greatly different from the ElA case - for. • 
the transportation and the electric utility sectors. • • . • 1 

. : • .•• · :; • 

. . • . . . i 

We then assembled existing ·information ~n the performance and costs· of technologies to ·increase ( :··· ·•· •. • . { 
energy ·efficiency ~r, fo~ selected end~uses, to_swi~.fro~ _one fuel to ano~er ~e.g., from elFa~ ~ - ,>. i • : ·_ ._ ,·,, '• .i 
natural gas for ~1dential end-uses or from gasoline to bio_fuels for transportation). For the build4tgs • :' '· ' : • . ·, \ .' . ._· i. 
sector, ·the technology perfqrmance and -cost data base are·extensive. For ·transportaµon, the data · .; ·. - :. ':· • · . · • r 

. base-although less fully.developed \than for buildings~ is sufficient'for our purposes . . For industry; • • ·. •. J: 
' only partial ·information on technologies and costs is p~tly available. , As a result, the analysis • :. --·· •. " : ·-' • , ~ 

for in~ustry relies primarily on }$torical relations between ·energy use ·and economic attivity :and-~ ·". ; • • ·: . : . i , • .: .• £ 
much less on ·explicit technological opportunities.. The industrial analysis -also includes som~ •1i : • ., ·./.·;. _; , ! 1 

•• ex;unples of industrial low-carbon'technologies. The analysis of low-ca:rbtin supply technologies ll\i: ·•:. > ·_/ · .. -.~·:·-·.: __ ._i_•_::j,;':·· 
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. :.' . . •. ,: : . • ! 

. . , . . 4 
. . . . . . ·. • , \ . • .I ·,• : ~ 

Next ·we created sc~arios _of incr~_ased:energr·ef~iciency ~d lower-carn,on emissions ~~~-:the}p''ii~,-•.. J- :: •. t
1 

. 

. technology data (or, m the industrial sector, histoncal relatiQns) as a key mpul We chose to ·runr~:".,_.'l•: ·: • • 1:." _·-·, • . .. . ' . • . . . . , . -.~. --... ' ... . ·, 
three scenarios other than the BAU case." We have termed ·the first the "efficiency" case.:'~.lt?~/ •. ~: '. • • • _:'. (. .:; 
assumes tha, ~e United _States increases ~ts ·eqiphasis on ·energy efficiency through enhanced/!;i,:,~_,· . ,;_ :.•:· : .. \:-:,-_.f 

· public- and private-sector ·efforts. The general philosophy _of the effi~ertcy case is that :it .teduc:e~/,~j,1.·::'~:: . ·:~·'.··:···'.'i•:;\ •.: 
_but does not eliminate, ·various marketb~ers .and lags to the .a:d_op~on of.cost~ffe.ctiv~_energy:{~)l<",'('?-°#'::~/',;}t·:~l:,,; 
efficient. technology; • • • ••. • • • • • • • , :_ •; · • • • • ._'.' ·._ ;~·:; ·:. _:: . /~-' ? ··/'::f 

.~::· '... '. - .·.-·:-1:~_ :! • 

• The' other twQ c~~ dubl:?ed the "high effici~cy iiow carbon~ {HE/iC) cases, describe a.:~orli ii\1

?}}?,;li·J:·\: -~ : )..f~:fr 
which, as a result·of commitments, made -on· a climate ~afy or · other factou-, the -natibn\ baj~~-~P:·:~/ 0lJ;..;Wi'.t: 
.embarked on . a ·.path to reduce carbon emissions; ·: They, lSSume • · major effort to reduce carb'on,'.~,:t\:;;J;\}/\ 'r:•:ij~~,:­
em'issions tiu:ough federal pQlicies_ and .p~o~ (indu~g·environm~tal-re~lato~ ~fo~~:,tht·)t~tf{,lff;-:;, 
~tr':-"~ened state_ p_ro~, and very actiye pnvate sector mvolv,m~~ • They_ mclude a f~~'t'~~~V~ ·t\1·/f'~1F'~'~~l'.:' 

• natio.nal ~~D effort to develQp and ,tr~fon:n markets.for low-car"9n energy options (e.g., fuel. . ·,;:iJ!frA~t~.:At . 
. ·· for mi<:rocoge~eratio~ in buildings an~· advanced turbine systems for ·cbmbined heat arid '~W#< ·'. ' ~~fff\ ... ~ _: ., . , . 

• ' · • •. : industry) . . Tbe diff~e J,etween the two HE/tp01Ses is in the ~umptio_n of a carbon· permit'p '. • .ii\~( / . 
. ': ·. •.. .,·· :: resulting from.a' doJllestic·trading scheme for. c~ emissions wit,h a cap QI\ us: ~iqns:{or:.~ ·:· 

• ; . .' ·_,, · ·. : • .. ·:_ •. i'_ equjvalent p9licy; measures that increase·t,h!! p~ce:of ~~~d fu~ls ,. relative to:~ose::Witti• ' '. _ 
.. • '.:: .' :· _. : • -:! :' carb9,n) . . V:'e ~ume a domestic permit prii:e of. S.,25. and $50 pe(tonne:of carbon .for .th~.=~~ ·cf :· '•. 

. . : '.:: .' .: :, ' ; . ' .• Bpth ~f ~ese·HE/.LC cases include a prc:,gram of research, developmerjt,_ ~e~ons~ti~ andidiffus .. ~' ·' 
•. :'-: . : .. : : :',., :•:tpatis .. ~Qre vigorpus·than in t!te efficiepcy. case;- ~ some sect(?rs (bw.ldings and industry),-t(t~ . • ·: , ~ 
~ •• < ;_}~ ••• -.. .r·~ 'i i P,~ce: signal; :cq~bin~ ~ith polici~ p~~mo~g. ~ergy .effitjency;•~ believed to 1~gger,.the·~~ ~ 
::':'. •. {;:.( •. ;,t:i{ ,; )he -a~diti?~ ·.~.art;,on red_uctions po_rtra~ed ·tn. ~e· HE/~ c~.;: ~ :-,the· transport~tio~ ;~o~~-if 

.) · ... ;,' · • • • •• :· · . .~r~.1~ 

•:•.: <•;· ,r.' • ' 1 .: : •. • 
.. · ,•' ' , ,· · 
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the R&D-driven technoiogy breakthroughs that generate the ·bulk of the carbon reductions beyond • 
U:te 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 relatjve prices combined with federal 
and private research, development, and demof\$tration can b~g advanced low<ai:bon technologies 
to market. • • • 

Although the work focu~s on 2010, we also look beyond this date. Here we describe new 
technologies, materia~, processes, manufac~g methods, and other R&:D advances that promise 
to offer sigiµficant 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 irtnovations that could enable the continuation of. an_ 
aggressive pace of decarboruzation well into the next qu~er century, if appropriate investments in , 
R&:D were made. • • 

2.2.2 _Time Frame 

Analysis for all ~ors focuses on two base y~ars (1990 and ·1997) against whic}:t future pro~ess is 
• benchmarked, and a target year of ~010 for assessing emissions reduction potential. -. Energy use, and 

-· emissions for 1990 and 1997 are reported as. base years ·against which we compare future energy 
consumption and carbon emissions. • •• • • • 

The report .examines a "snapshot" of energy use .and ,carbon emissions, by sector, JI\ 2010. The 
increased use of energy-efficient t~ologies,. combined with the development of n~w technologies: 

. based on past R&:D pl~ an invigorated R&:D effort initiated in 1998 are needed t~ ~chieve ow:: 2010 . • 
scenario~. ·- ; · • 1 • • • ·~ • - • · • • 

• We also 'highlight.the likely post-2010 beriefits of an 'intensified investm~t in eneigy-R&:D. ·This · 
captures the effects oftechnologie!$ that may not be widely commercial for some·years but that could · 
deliver cost-eff~tive energy s~v~gs and e~sions reductions, if public.and privately supp~rte~ '' . : 
R&:D were to accelerate their proof of concept and reduce·their.developmental risks: • • • • . ,.. . . . . , .. 

2.2.3 . End~Use· Efficiency .Scenarios • 
. I 

,- 1 , 
• ·-· , ' . . . . . • ' . • . .':,· i .. \ J 

Each· of the .thre,e • en~~use ~ctor ichapt~is is c~nsist~t in ~rms of ~verall approach; scope~ ~d time . .-·. • • ·/ ., ·: 
1 

. . 

frame. Th¢y each analyze ~ee .scenarios .for _the year 2010: a business-as-usual case, an efficiency . 
case, and a high~ffici~cy /lo~~arbon case . . (In the integration of this work, we latel'. assess tw.o ,. 
different ~/LC _case$~ one :wi~.a ~~/tonne carl;>on'charge .. and th~ ot}:ter·with a $SO/tonne carbon .· 

. -charge; . The buildings sector a1so:presents a ·"frozen efficiency"' baseline; for additionirc:omparisoii '> ·, '. .:> • 
. : ·,. .•. ·.- ti; < . 'purposes. _While _th~re ;is varia~~f iri ·th~-'me~od.ologies. use~ to estimate the energy'savings and_ : .... : .• _::.,; • 
•• • ·.: ,.. , emission 1redu¢tions .' potential of"eacl\ sector;' the . three':sector ,cliapters are . similar in' ·usmg·,:~·~' ;·~c''.:.'"' ' . .. -

:-- ·,.. - · • · combinatiQri of technology .analysis anci. inodeM~~_.forecastirig . • Specifically, tile buildings\';µ1d >1·-~::-t \ '' .• 
·=J·_~:_'._;•.·:~ .. :.~_:_;,;_.~:-~_t::·_~·;.:,·.•·.: .. :'·;.· .. ··/,·• :i :. •• tral\Sportation: ½cfors-:use ·stock m~~b. with·'technol~ ~ac:teristics art~ other par~eters ·~en>:·::}o/:1t'.>: • 
_ «":.'"'-" - .. .from .usessments of indiv~d~ technologies; ·'The industrial sector torecasts conservatioJ\ investmehh '.;·,:y·::}>>· 
r,• ,.,/i}!c.,: ,,._, • - • ·behavioz: based cm'econometric modeling wi~ industry-s~c conservatio~ suppty:-curves as inputs) r~ .:·:i',}} • , -. 
i:·•;.ii,-,r.:;h·•- : '.· .. / ... ~:.: ___ ... -:: · ...... /', .... . ·-. < . . :J,; .. ·- .. • i, ••.... :--::: .-._ , ·- .. '. ,· ... •• • .. • · - • -:· · • <::,.,iJ~}~!-'.".~'i\i:-~::.:·_. 
;{ll~f,.if .:,:+:. ,.: · AU ot. ~e it~~: d~bed iil this. ~port-'ii~.the ;AEQ97.f6r~_l;Sts of n.itional ,econ~mk d~4,~t'i~If 'ti1°/C:~\11'f\ _:.t;;. ·' 
:/f.!.ilidt1/:f-:t/ \,:.,; measured· by;gross 4om~nc · product'(GJ?f>;· wltich · is ·p#oj~ to mcrease'btt9o/ci per · year. tnro1ish:f \-:'%), . :- . • ·_ 
~-·.-rf -~:~~~\,:;:,, ;.::: · · 2ois. /'-,.Si'iiµIarly/ lhe '-buildings set(Qr: uses. -;t}tei ''AE097 • forecast tof growth i'.in • residentlati~4 :f' ~\i.; ::<:\ r~ • ' • 

• 'h("i• ';co_minerci~•.fl~J'Sp,t_e; ··~~ indust#af ~~r\~ :_!he':~997;·Wumptipn :of a 2.1% annuargro~~'.1t ':•{t\:.~~?< •• 
. }r::-' 4 a~e :for ~~uf~~~g·er9d.u~?N?~~!;~~·._~P6,~ti(?~:.·~or ~ ~e•A~097 fo~~t o_~·if~.-7o/.ci~~i?::UY~1~,'.. 
:i-r,·:·;•f·annual•increase·-fu :m ·tra\iel' .. ~- ;~;,,~;-'1\"•,f·,~-\:~~.1'('1\'\i'~'<t~-1p,':;.•il,,.\ ·._J:i·"' ... -: • ,Y,••·1 ;. •• • .-:. 'I" r.\•·a.,: .,·-·1~ 1,~&,:,'., ,j,'11.s•~t.:,·,, :' 

\:~ ~.:lji'. >: : : -,: -. •. .-. • : ; , ·_ ·_ .. • • :: :~:-, '. •• iJ : • " t ''- • • - : .• .. • ::t!i[.t~~· ~:: ... 
:.:,,>\ 'p •, .'. August 1, 1997 . , • • ·>· •. •·· , .' '- . .·2.3 .:~- :,l · •;;' ... :-

;\~lt-~1!(:~f:\>'.·; ·. ~- ·_. =, ·" , • • -.:.'. \ : ·: . • :\/ _., 
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• Chapter2 ·Introduction. & Background 

The scenarios for each sector also use the. AE097 energy price for~casts.' World oil prices are 
assumed to rise from $17 per barrel in 1995 to $20.4 per barrel (in 1995$) in 2010. In AE097, 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 macroeconpmic and fuel price assumptions strongly influen~e the rate of ,penetration of energy­
efficient technologies 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 eql:lipment 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 ~gnores all forces leading to higher efficiency of new equipment in the b~iness-as-usual 
case. It. al$o ignores any retrofits that might take place if there were economic reasons for early 
retirement-of equipme~t- • • 

This case is presented primarily for heuristic reasons: • it describes ~ easily-understood -case in . 
which technology does not change; • This is useful for exploring ~e impacts of technology change. 
Also, the case is not necessarily divorced from reality: in the era of low energy prices p~eceding the· 
oil embargo of _1973-74, the energy efficiency of many household, transportation, and industrial 
technologies changed very little. 

I .. 

Business-as-Usual Case. The business-as-usual (BAU) case represents the best estimate of future 
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 ~t mo.re or less current levels, without a significant influx of new funding. It captures likely • • : ·. • . 
changes in efficiencies of new equipment ove_r the analysis period. • It also allows for some early· , . . 
retirement ofequipment where cost savings from new energy-efficient -products are high relative to > _. ' . , · 
purchase ~d installatiOJ;\ costs, as .in some industrial motor and 'drive systems and commercial .· • 
lighting ·retrofits. ' . . • • , • • 

. ' • 

. To create this'scenario; th~ buildings an'd industry sectors adopted the 'AE097 reference case as th;ir ,' ,)~' • 
BAU cases: For the transportation sector, we modified AF.097 somewhat. Specifically, the AE097 (•'•. • 
reference case forecasts ·that the efficiency of passenger cars will increase· from 27.5 MPG in -199~ 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 light-duty:·.,,. ,.:· r • • • 

: \'.ehides in 701o·unchanged fron:t 1997 performance. • -. • • • ~ ' . " . . . 
. . _ . . . , . . '.'. :/Yr',?~:_·:_.~-. -! .• :· . 

-··r 

. Efficiency Case: · The ·efficiency case describes the potential for cost-effective, energy~fficitfut:-r< :···:: 1
· ' •·: .- .. 

technologiefto pertetrate the market b(the year.20~0,_• given an invigorated public- .and privaf~ ~~ff·~t:Y\>> :· .<: .\ 
sector effort to promote energy efficiency through enhanced R&D and1 market .transformatiori:::·f1.'._.~· ':\'>. • . • ~ 

• activities. This ·case assumes that national policy, possibly in combination with exogenous.events/ ;t.··'i'.<:'. ''/' t • · . '. 

leads _to an in~r.~ase in the cost-effecti. ·ven_ess and .d. e~l<>yll\~t ~f energy-ef~dent t~olqgi~. Sos .. t1~.:. ~/;.i•!l-.i;,.\f•:;\i .•,: ,-.-·,··1· 
.• effectiveness 1S unproved because R&D, U\ comb~atton. with .mae~,deploymenf effo$, result::m~p~·'';f\fi~:,·· :_,/f•: 

de~linifrg, ~apit~ costs_. We d_o not specify the policies. or ·exogerio~ ~Ven~ ~t coul~j >r~p~t~~fJff.~~tl:t(:_-:.: ·?• .. :, 
t' • • • • ' •• ,t,J;: •'"';°\•; I• ~•. \, ' • •i 

',,_,,;/ji:,/;,:,.;:~ \tt~}'. '. ' .. · I.,_. i 

August 1, 19?:'\''.ti:~\? .·.. • '.' I 2.4 



f~!~,i}J4.\"' ::i,.•:\': ,, '. · .•; ~ ~f 

~t~·-1:~7./f \ :~. _.,: .i ~ •• . . ·, '. \ )'. ·:' _ .... . . ·. 

·,;; -~~-- · :· ·: ·1ntr~d~ction & Background·. ·· • .·:.: ' • •• , ,~, . , . 
, .~·• ~ , • ·l /.4, 'r, , 

. /. 

•· 
• • I' 



Chapter2 . . Introduction. & Background 

• Th~ actual increases over tim¢ in the permit price o{carbon (which we modelas averaging 
either $25 or $50 per _tonne for inuch of this period); 

• Increased federal effort to accelerate ;R&:D and diffusion of low-carbon technologies; 

• The clevelopmeJ1t and introduction by other c~triesof advanced low-carbon·technologies; arid 

• • The change in consumer preferences and behavior that would result from a.fl international 
treaty and national co~tment to stabilize greenhouse gases, much lilce changes in consumer 
behavior in ·the aftermath of the oil embargo of 1973-74. • 

In summary, this scenario for 2010 describes a c~mbination of better technology, ,Hreadier" markeb, . • 
and a price of carbon that·res1,1lts in a significantly increased.willingness to ma,nuiaci':lre, purchase,·· 
and _use low-carbon technologies; . : • • •• 

. . ' . ' 

. 2.2.4 Methodological Differences A.cross Sectors 
. ' • . ' .. . . 

The operational de~tio~ used to model these scenarios for ·the individual end-use sectors reflect . • . • • 1 

~e above conceptual definitions, but are nevertheless distinct (Table 2.1). These _differences are· du~ :: • • .. : • 
• partly t_o ~e ut<>4~g approaches.~ for each ~or. They atso· reflect the authors' .-sense of ~hat\· • '-·· • , . :. 

could "drive". significant incre~ in _energy,effi9ency in .each sector .. ,·For il:lstance, ·to achieve t ~><-,·.: ,, • . .'.. 
h~gh-effidency /~ow:-earbon . sc:eriario, the: ~porlation analysis postulates a _i;e_t of technology'.;,.;7;,·~, •· . ' . 
·breakthroughs. ··.The industrial . analysis, on · the other hand, achieves its high-effici~ncy/low .. ',,: <"'. ::;· · ' 
carbon scenario by doubling market penetration rates. and assuming that energy-efficiency. detjsions ;~) • •.· •. •. . 
~ treat¢ ·as strategic-investments wil;h .correspon~gly lower hurdle _ra~. • • • • ' • '.· ,., .• . --·'·\·: .-, : , 

'·. , { · . 

. The ~tors ~o differ in the \Vay ·tha~ life-cycle ~~ts .. and bene,fits ate calculated to determine th~(,1:-:,,·f '._ • • 
_ • :cost~ffectiveness of techn,~logies in ·their e'ffici~cy scenarios. • . . . • ~. • .: , .. • . : .• • ' ' ;· . • . 

• • . • . . •, •. . _:· '. • ~ . . .• . , .: .. ' ' • . . ·.· - . . . • • - . ' ' . . - . ' • • • ·::.' _; _ .:~:.;. ;. \' . ,·· 

• The.buildings-sector employs a 7% real clisco~t rate ~o value the stream.of benefits ·accniing--;:_.~:.:;;\•:'4'.;,; _ . • i, 
from an· inyestment . . These benefits accumu,la~e throughout the specific operatiQ.ilal' li!etimes.:,:.: _; • ;;~\: ;i • . r 
assum,ed·fpr i,ndi~dual.technologies. The efficiency.case assumes marketpenetration of ~b·o~tJ~;:,1/''1!t·f:_:--~: J 

_ _ ,one-th~4 'of~~. t~ol~gies 'tha~ are ~~s~-effective a~. a .7°/~ _real:discount but 1'~t adopt~~:~ :~ir~?{H~l\ _ • '•: t 
. . : :: the _busmess-~1,15~al,case; ,.The•HE/LC ca54: doubles this penetration. :; · .· , ·),.<. \ _ • ... : :_1~i:i':/if\·;•::•··~",:···· . • • ~ 
~ ' • ' _ ... , . -. ' • .. ' -~ ·. ... .• ' , . ' ., ,- . -:. - ,, .. : __ ... ~::)·~r.~f~'..;· . ~ .... \ 'i_ J 

,.,. . • The industrial sect9r assumes a.capital r~overy £actor (CRF) of 15%, rather ,than:33% (which:11.,',;Y; .. ,\~-~:-.. • .'J 
• • . : · -: . . . is the BAU assumption)'. , Thus, .to. be .corisi<;ier~ .cost~ffecti:ve_,in this. sector~ an investmenLf,11,-~t .-::\:-\ .. > .·, .- ··, ·,. • t. 

.• . . . •, >-·mustpaybackinnomorethanapp.roximately ·seveny~ars. ::. ;. ;-.-~~-· ·: : ' . • •. · :· . . ,.·. · .· .\~:./ \; ·· -- • ·• --::- ·, 
. . •• , _- . -·. : '_ · ... :Y:_ .. ·.·.: ,_ .•.• , . , : .<' . . -: • . . . .. -- • : , .. _, -. •• .- . . . : . . .-:· .,:;_, _·: ( . . • . ' 
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Table 2.1 Conceptu~ and Operational Definitions of Scenarios for 2010 

.Scenario/ 
Definition · 

Conceptual ' 
Definition 

Business-as-Usual 
(BAU) 

Best estimate of future 
energy use given current 
trends in service demand, 
stock turnover, and • 
natural progress in the 
efficiency of new • . 
equipment, including .. 
advancessupportedby 
Cl.lQl?ntpublic-sector • 
programs; assumes no 
'changes in federal energy 

• or environmental • 
policies. 
, . . ' 

Operational Definitions: • 

Efficiency 
• '(EFF) 

. Potential for cost­
_effective, energy;. . 
efficient technologies to 
penetrate the market • 
given;an invigorated • 
effo~ to promote.energy· 
efficiency through 
enhanced public and 

' private-sector R&D and 
market transformation • 
acti vitie·s. 

High-Efficiency/ 
Low-carbon (HE/LC) 

Optimistic but feasible 
potential' for energy 
efficiency and low-carbon 
technology based on a • 
greater commitment to 
reduce carbon emissions 
resulting from .actions that 
might include.the creation 
of a market value for 
carbon of $25:arid $50 per·. • 
tOM~. .• 

Buildings . , AE097 reference c::a..c;e •. . . , 
• . developed_ using the I 

35% of the difference· in 
total energy savings . 
between the BAU and 
cost-effective' energy 

65% of the difference in , ·,, 
total energy. savings • .•• 

Industry . 

• ' NEMS model. a • 

AE097. ref~·rence case; 
LIEJ: is calibrated ~ this 
case and .then is modified 
to produce the two· -
efficiency scenarios. -. 

I , 

: .August 1, .1997: :1, ••. 
• . . . :: .. ( •.•. ,' 

,, I 

• ~avings poteritial.6 • 

The · capi~al recovery • 
factor (CRF) (or· e!jlergy­
effici~cy. investment 
used 'in LIEF is lowered 
from33% to 15°!~:c 

between the :BAU and· .. • . 
cost-effective_ e*~rgy . , . . 
savings potential. • 

The CRF· is lowered, to 
15% anl ~~ pentitr~tiQh 
rates for energy-efficient_ 
technology used in the • • 
BAU'are doubled. · .. 

.. .. ·., ,, ' ' \• · 

':\\ '•Jtt '.'' ·: 
·.•:.~ ::. 

I 



Chapter2 Introduction & Background 

•-:: . .. .. 
2~~is -- Whit 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 
is a 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 sigruficantly in cost-effective energy-efficiency and low-
carbon technologies. _ , 

Thus, we believe it is critical to understand the a~ailability of technologies, their performance, and 
• their costs for as many end-uses of energy as possible. Armed with this lcnowledge, 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 arti . 
low-carbon t~ologies as a means to deal with climate change and other environmental impacts . . 
has been iriadequately recognized. If effective energy technologies are_ not developed, then the cos_t •• • •• . ·' 
of reducing greenhouse _gas emissions (and other env~nmental impacts of energy) will be very high. • • 

As in the AE097 refere~ce case, each of th~ scenarios is completed at the national level. Thus, 
regional variations in population and _eco~omi_c activity are not considered, . nor ·are regional 
differences in fuel price, weather, or air quality and envir.onmental conditions that might create 
regional niche tnarkets for particular technologies. As •a result, our analyses have undoubtedly . 
overlooked the possible development of regional markets for advanced energy .technologies. A . 
val1,1able next _.step would be to condl.lct analyses)at a finer geographic scale to produce -national 
~timates that r_eflect such regional' variations: , • 

2.3 ·ovERVIEW OF. THE REPORT . 
. . ( . 

. The . rest of Ch~pter 2 sets the st~ge for the "remainder of this report. _It de~bes 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 d~ the government's role in energy R&P, 
including the rationale for government ·support and some evidence (?f past energy-efficiency 
~ology successes that benefited from gov~~ent sponsorship. ' • • I 

, . . . . . • . , · .. ,I . • • . (, . • . • • ·, : 

• Chapters 3 through .. 5 address_ each of the . major eriergy end-use sectors: builciings (Chaptel'.1 ~),, .· 

. · industry (Chapter 4),. and transportatio" (Chapter S); Four tasks are ~ompleted for each sector: _ ·• .. •· ~-
. . . . . ' ·. . .. ''. 

\. 

1. Energy scenari~s with and without :a strong ~fficiertcy push,· focusing OI'\ the· year 2010, and·' . . 
including c.omparisons '\Vith the AE097 .projections_ from the Naµonal Energy Modeling . .... ;·<.- • .• 

.· ., ·s:: . . ,·5rs_tem; .:· .' .-. . ·: . • . _ _ . ' ·, i .. , :·i···· _, • .. : ' . _· • • • __ . ::/ --· :;·:.'.;··;~-

.. :~ ' . 2 . . bottunen.tatiort 9f the cost and .. perfo~ce assumptions for individual energy-efficient and~·:·· ;. t 
low-c~n technologies;: ·: · · · · , · • • • . • . • • ,.· _-_ , , . 

.. :. ~-~\·~- '. • • . <:., ~ . - ~. ·,•,' ' .. ·•:: ·. ·,' .. • I • i . • • ' . • • • • • • • ' · . _:_ 4:,: ;•:· 

"'.'.·,·_· .. ·_/_·_~'._· ___ :_·,~---·.·:_ •. !_·_.;_;,_•·.·_:._:_.,'._·.:,;.:·,·.· __ ·._"_. 3. ·oe~e,lopment 6f :three scenarios :(business-~s-u~ual, ·, efficien~y, :and hlgh-efficiency/lQ\\'.~i-· .:,'.\:.':/ 
· ·· • • " . carbon cases) for the yeai2c>1o 'an4 ari explanation of how the scenarios were developed; 'and ·/ i: · ·•,-; .: • 

. . -~ ' . • . ~ ' ' :: . ' . . ' • . . , . : . ,, .. 
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4. Descriptions of new technologi~ that could become available in the 2010 to 2020 time period, 
as the result of R&D over the next two decades. . • • • •• 

·1 . 

Each of these chapters is accomp.µlied by appendices that provide detailed documentation of the 
technology . assumptions and the forecasting methodologies used. These are labeled Appendices C • 
(buiidings), D (industry), and E (transportation). • 

Chapter 6 analyzes the electricity sector to forecast the effect of electricity and demand savii\gs in' -· 
. the year 2010 on CO2 emissions from power plants. It also assesses the impact of" $25/tonne and. .• • 

$SO/tonne permit price for carbon on th_e generation mix used by the electricity sector in 2010. • The · . 
• results of th~ analyses are used in the buildings and industry sector chapters to co.rivert :,electridty • 
savings into carbon reductions. :Results from this chapter reveal the importan~ of fuel choice for 
new power pl8:f\ts and fuel switching fot existing power plants as determinants of carbon emissions in . 
2010 . . Specifically, the F<>St and magni~de of fuel"switching (rom coal to natural gas for power i . 
generation, the possible early retiremait of some coal".fired plants, and the upgrading/repowering _-
ofexisting plants were identified as key ~ues for Chapter 7. . .. • .· - . • _ ' ,: : <. ·. · · 

:., .' .. !­
'. I 

., b 

,-. 
''· 

. . ~ 

, .. )'he possible _cci~versi<?n of.coal plants to natural gas 'combined -~cle- technologies __ is analyzed_,-in .·.: ;; : ·•-:'t/;:··f~ 
Chapter 7, as one of many electricity ·supply-side options for reducing carbon emissions by 2010: ;,\ • .• :-;___ .>l; ·:. ~ 
Other options are addressed in Chapter 7, albeit mo~ briefly, including cofiring coal with:biomass, • :' : • · -;:· ,· .. ·?i, ·: f 

. efficiency impro':em~nts in ge~ex:ation and T&D, advanfed coal techno_logies; and nuclear pl~t•life ',. - ·;,, ; .-_. .;; :· ~ 
extension. The chapter _.tso -charactep.ies the carbo1peduction·benefits that could accrue by the ·\ : '· '. • -' .r, 
year 2020 from a sustained "renewable energy R&D effort. • • • • • • • • i. 

' ' ' ' • • J ' \ ' ,._ 
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to i3.4 thousand'B~pf energy_per .dollar of GDP (1992$) (EIA, ·~996a/ p.:_17). -' DOE estimates tha~·tlie -~ 
country-is saving $tsp to $200 billion ·annu~y as a result o£Jbese improvements. , • , , · . • ,,.. • 
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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. Consui;ners often must use the energy · technologies selected by oth~rs . 

. Specialists ·write product specifications for military purcha~ that limit access to alternatives. , 
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 invoivement 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 thati life-cycle cost 
(DOE, 1996b). . • • 

The end-use sectors also differ in terms of their ~bility to respond to changing energy prices. The 
_ tr~portation ai:'d residential sectors can respond relatively rapidly to· price spikes, through 
reduced driving and by adjusting thermostat settings, resp~vely. • 

The vast dUf~tences in the R&:D capability -of the various sectors also_ influence .. their ability' to 
respond qui~kly to. changing energy prices and market signals. The private sector as a whol~ spends 
more ~an $100 billion per year ·on R&:D! dwarfing the government exp~nditure on all non-defense -• • ,, 
t~ology 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 com.es the rest of the industrial ~tor. Here~ : 
martufacturers account for a majority of the R&:D expenditures~ Finally, in the buildings sector,·the . • •• 
constru~on· industry_ has ,virtually no indigenous .R&:D. The Coµncil on Competitiveness in 1992°" 
estimat¢ that· the construction industry spends less than 0.2% of its sales on R&:D, far less _than 
other industries, which average , 3.5%. . · . .• . • · • . • • • _ _" . • . · -· ••• • · 

Firia:Uy; each of tile ~ors is distin_ct in teilI\S of the~ dynamics and p~ary societal ~efits from . • 
·· unproved.energy efficiency. Improving the efficiency of transportation is needed to improve air '' ,i/' . • 

quality and reduce dependence on u:npo·rted oil. Improving, the efficiimcy of the industrial ~or _. 
. improves economic competitiveness and is often effective.in preventing pollution; Opporturutieidor· : .• • 

energy~ffidency impr~vements are" most wid~sprea,d in the buildings sector because of ·tnarket;-;\'},: 
.barriers ·iit the form of information.that is .difficult to obtain, energy consumers who do·not make::;:".-·}•;.· •• 
purchase decisions on energy-usiJ\g equipment; etc. Such difff;!rences mak~ analysis by end~use ~or ;,~;'.:.~ •; • • ' 
essential for understand.ii:tg the U.S.' energy, carbon, and innovation picture as a whole. ·. • •. ' ···\·.?··:· 

. ' • • ' ' . • • • • ·:,.~-':--:;,~: ,: 
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Over the entire period from 1973 to 1997, energy use increased 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 lo/o per year ft:om 1973 to 1986, and between L3 and 2.9% per year from 1986 to · ' 
1997. Growth in energy demand in industry has.been much more volatile during the period, showing . • 
substanti~l declines during the period of rising prices (a negative 1.3o/o 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 ye~ 
decline from 1995 to 1997. • 

Tabie 2.3 Historical Energy Growth Rates: 1973-1997 

- AAGR AAGR ·AAGR AAGR 
1973-97 1973-86 1986-90 1990-95 

Buildings 1.41% {).85% 2.25%·, 1.77% 
Industry . ,0.14% -1.31% 4.81% 1.45% 
Transportation 1.32% 0.86% 2.10% 1.29% 

Total • 0.89% 0.0% 3.18% 1.48% 

AAGR = Average Annual Growl!' Rate 

( 

AAGR 
1995-1997 

2.46% 
-2:87% 
2.86% 

0.66% 

• The growth of.carbon entissions d~ring the period roughly follows th~t ~f 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 i 986 was· offset by the .increasing fractio~ of primary 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 fo 25.4% 
in 1997 and in electricity from nuclear power from 4.5% tc;> 7.2%, combined with a small decrease in 

• coal (23.~% to 22.5%) and a larger decr~ase in petroleum _(43.3% to 3~.7%) . . 

. Table 2.4 Carbon Emissions from Fossil ~ergy Consumption: 1973 to i997 
. . . . . . • . ' 

-1973 '' ' 1986 . 1990 1995 1997 ' . 

. Carbo~ •emissions from · 
1260 ener8! in_M~, _· 124() · 1344 - H24 1~. 

I •. 

- ·....:. 
'1973-97 -1973-86 19~90 1990-95 1995-97 .. 

Average annual· 
-· ·• .• growth rates ,(AAGR) 0:61 ~.12% 2.0~% 1.16% 1.95% ; 

': for carbon emissions , • \ .,• 

f :\":"· • • So~rces: Carbon ~missions estimates ~or.1990 a.re fron\. ~IA (1~, Table.~, P· 16), and f~r 1995 are from IDA.~·.' 
', • _ . • · (19961i, Table· A19, p; 120). ,Carbon ~m1S$1on estimates for 1973 and .1986 were denved using factors for carbon • 

. ,, ., . , . . • ,emissions fr.om comthistion of oil; natural gas, and coal for 1990. for 1997, they·are from the end•use $«tor , 
, ·,,. · :,· , '.: , analysesd~bedinChapters3-thro~gh5ofthisreport. ·.,, • • • ·. • · , , 1 - , 

tt<.·t:. ·i\·,.:. •• • \<:/.',. • : ·:)t:··:r\ . .-'.··;}: i ;:· .·· -• \ . • <- • 
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Although non-CO2 industrial emissions of greenhouse ·gases are small by weight, they have global 
warming potentials (GWPs) that range from 21 for methane to 23,900 f~r 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-CO2 greenhouse gas contri~ution is from methane 
_ (CH4),. which is responsible for 177.S MtC equivalent and has a GwP of 21. Next is nitrous · o~de 

• (NP)~, which is. responsi~le· for 39.1 MtC equivalent and. has a 9WP of 310. F~ally, in 1994, various 
halocarbons and other engineered chemicals amounted to 29.5 MtC equivalent. These engineered 
chemicals are a source of concern since their emissions ~ -growing· rapidly....: and the United States~ 
the major source. SF, alone is increasing a~ a ni~e of 0.5 MtC equivalent per year (EIA 1?96b). Note . 
also that many of these emis~ions are seen' not only in energy-intensive industries but also ~ ' "high-
tajl" and service industries, as shown in Figure 2.2. • 

Figure 2.2 Non-CC>z G~ouse Gas Emissions by End-Use Sector and ln~ustry • 
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•• \ ... :·· "· , 2.5~~ • RaUonale for Gover~menr ~upp:ort .• . ·. . . · .. _ . _ . . _ .. ·· . _ ,,·.'..· :-.·- .... • _· ·· ... :).:. {('.(:=:~\:: ~ 
·- . · · Most-~ple agree that the federal · governmel)thas· a:dea,r_~ · important role irt. the Eu,oding-' pf. basic :,,., '.;~ · =: :..-·\:. •?-,: :j 

. 1. . • ,r~search~ and _thaqt should not fund . re~arch ,that the private sector; would cond~,g ,:_on its 'own/ ,·: 'j;·: :!"=<;"{ ~if. ·1 
J :~ ,. : . . ,- :: :' ,Bef.~ ~ese.\~o .. ex~emes is~ wid~ range o{ appli~d ~~olc,gy devel9pment ~~--ii~p:!orm_ .~nt :(. AI/: . <•}ti{1jJ 
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1
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Introduction & Background Chapter 2 

·:::·· · ···s . 
•. • • • Tabie • 2.5 Cumulative Net Sa~gs and Carbon Reductions from Five Energy-Efficient Technologies 

Developed with DOE Funding 

Net Present Value Annualized 
of Savings Thru Consumer Cost • Annual Carbon 

1996 Savings Reductions in 1996 
EnerSI•Efficient TechnoloSI (billions of 1996$) . (billions of 1996$) (MtC eguivalent) 

• Building Design Software 11.0 0.5 8 

• Refrigerat~r Compressor 6.0 0.7 · 3 

. • Electronic Ballast . 3.7 1.4 1 

• Flame Retention Head Oil Burner 5,0 0.5 • 3 

• Low-E Windows 3.0 0;3_ 1 

Totals . 28 _3.4. 16 

Note( Savings fo~ the refrigerator CO!"pressor and flame retention h_ead 0~ bu~er are througlt i~6 only; the 
remainder are savings from products in place by the end of 1996 and include estimated energy savmgs frQm the 
product's rears in operation ~yond 1~. ,. . . · . -· . - • _ , 

I ' 3 .• 

. . . . . 

In addition, re~ults recently, reported by Ell.iott et al. (1997) ~dicate ·that the tot~l benefits :'... •• 
including both energy and.non:.energy savings- that accrue from so-called "energy-saving" projects 
are typically much greater than those froin the energy savings alone .. Ir\fact, based.on numerous case· 
studi~, the ~uthors conclude that the average ·total ben~fits· re.ceived_.fr_oin: these J•"energy-:-savii:ig" .. 
projects are cl~se to two to four times the value of the energy savings alone. They alsc noted that 
costs .and J?enefits resulting from non-energy ramific:;atiori$ of energy-efficiency ·projects are often not . 

. included ,in ~ost/benefit analysis of ·energy-effid~cy-projects. Similarly, Romm arid Ervin (1996) · 
~escribe 'public health benefits. that have resulted from advclJlces in energy~fficient_ and renewable . 

• energy technologies, and Romm (1994) describes productivity gains that have· accompanied 
•invesm,en~ in in~ustrial effider:1cy0improvements. • , • 

. ' . . ·. • . 
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Introduction & Background - Chapter2· . 

ENDNOTES 

1 In this report, carbon dio~de is ~easured in _ carbon units, defined as the weight of the c~bon _. 
content of carbon dioxide. Cartx>n dioxide units at_full molecular weight (typically, million tonnes 
of carbon (MtC)) can ~e converted into carbon units by dividing by 44/ t-2, or 3.67. This approach _has · 
been adopted for two reasons: (1) carbon dioxide is most commonly measq.red 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 iooo pounds; a metric ton; or "tonne/ equ~-- 1000 -

- kilograms (approximately 2204pounds); - • . - _- . • _ - - -, : . • - ,, 

2 w~ ev~uate cost-effectiveness from several viewpoinb," with real discounts between '7o/o and 200M~' : · - -, 
Even with the high disco.unt rates,: _the e'fficiency . case is cost-effective. • •• • - ---•. :- • , -

' 3 Primary energy use is the chemical eneigy emb~ied in fQSSil fuels (c9al, _Qil and natural ,gas)'1>r .: : ', 
; biomass, the potential energy of a ~ater ~eseryoir,' the electromagnetic_ energy of solar radiation, :;. - . - -- ,:· • 
, and the energy released ip nuc;lear reactors_. -For the most part, primary ~t\et:gy is transformed into • , 

,, • ; , electricity ·or fuels such as gasoline; jet fuel, heating· oil or charcoal :.. these, in ~, are r~feri'ed to as,'.;• • . ; ·_ • . 
, ~ondary energy.-The end-use sectors of the-energy'.system provide energy services such as coo~g, /_' -~' .-_, 

. -- illumination, comfortable indoor climate, ,refrigerated stQtage, transportation and consumer g09ds -: • 
using both primary 'and secondary en~rgy (NAS~ 1992, p. 3) • -

· • : • . • ,' . . : ·t .· • • . .. / •, .... ,' -:·,· .. •, .• 

·- The net present value (NPV) of cost savings,·.~wative _through 1996 

, 1996 -- _ -_. , _ -
-- --- . I _ - - c - -- ) p:010996·-·t> · · 

NPV = _ • : E, - Pt e · . • . 
. ·, 1 = entry year . ·,,- , • _ - -,._. - .. _: _ _- _, _ 

i. ' ••. 

, 1 

where: Et is value in 1996$ of energy saved ~ year t, ,, -_ _ · • - • 
- ' -, Pt is annualized cost premium (19%$) of the }?ett~r product _ t- - • - ' -• 

, • • , · , .-. , ' . ' , . •. I 

· o.g7 is, the 7% real_ interest rate recoinm~ded 'by· the Office of Manageirtent and-Budget. • -/, ):,.• :t: ~ ~: 
. ' . . • . ~ ' 
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The Secretary of Energy 
Washington, DC 20585 

July IS. 1997 

MEMORANDDUM FOR JOHN GIBBONS, ASSISTANT TO THE PRESIDc~T 
OFFICE OF SCIENCE AND TECHNOLOGY 

THURGOOD MARSHALL, JR., ASSISTANT TO THE PRESIDENT 
OFFICE Of CAHINr:T At•PAJRS 

KATIE MCGINTY. CHAIR 
COUNCIL ON E1'VTR01':MENT AL QUALITY 

GENE SPERLING. ASSISTANT TO THE PRESIDENT 
NATIONAL ECONOMJC COUNCIL 

TODD STERN. ASSISTANT TO THF. PRESIDENT AND STAFF 
SECRETARY 
OFFICE OF THE PRESIDENT 

DAN T ARULLO, DEPUTY ASSIST ~"!\ff TO THE PRESIDENT 
FOR INTERNATIONAL ECONOMIC POLICY 

FROM. 

SUBJECT: 

FFDF.RtCO PENA • / ~ n ~~-.,.~ ~~ 
Possible Announcements for Nohel Event 

Below are some possible announcements that cnuld he made in conjunction with the President's 
event with the Nobel laureates on July 24. 

• 

• 

Re i Jimate .han e 
Commitments, DOB will release A lechnology Scenario for US Carhon Reductwm by 
2010 and Reyomi, a peer-reviewed study by five DOE national laboratories, showing how 
energy-efficient and low cc1rbon technologies can dramatically reduce the costs to the 
nation of ~tahilizing greenhouse gas emissions. 

L:aunch of National Climat~ Chan1e Tectinology Strategy. In his recent l J.N. address 
the President directed the Cabinet to develop technologies to comhat climate change. l 
immediately mobilized the Directors of the National Laboratories to produce an aggressive 
strategy that will focus on clean power generation; energy etliciency in the transportation, 
building and manufacturing sectors; and basic research. The strategy draws on the best 
talents of the public and private secton, 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. 



I 

in t.\ir Conditioncn. DOF. will publish final 
standards for the manu facturc of more energy-etlicient air conditioners These revised 
energy-efficiency standards will join new standards for energy-efficient refrigerators, 
which were promulgated in April 1997 Taken togcthct'. encrgy•cllicient air conditioneri­
and refrigerators will save 7 .34 quads of t:mergy over the next 30 years. which is 
equivalent to the amount of electrical energy used by n3 . 5 million households in one year. 

Announce the selection of more 
than IO proJcc s m s a es. e 1s nc o o um ,a. and two territories to share S 1 O 
million to improve energy management and state building codes and standards. encourage 
the use of alternative theled vehicles. ·foster better industrial and residential energy 
efficiency, and demonstrate renewable energy technologies such as biomass. 
photovc.,ltaics. wind, hydrogen. and ~~oth<.mnal heat pumps. 

750 Million Soli • i Savin s in I<' in 1 . OE 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 for energy-saving equipment . 
This would ultimately reduce federal energy costs (i .e .. the federal deficit) by $1.5 billion 
over the lite 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 iederal facilities throughout the country. 

For further information. please contact me or have a member of your staff contact my Senior 
Policy Advisor, Dan Reicher, ut 202-~86-7701 

P.03 
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DEPARTMENT O ENERGY 
Washington, DC 20585 

OFFICE OF THE SECAETARY 

July 22, 1997 

MEMORANDUM 
Cx_ I½ ~v -h:> 
ULt v1"t-- l t -u ~ [)-08 < ~ 

TO: KRIS BALDERSTON 
SPECIAL ASSISTANT TO THE PRESIDENT 

FROM: ELOlE HOLSTEIN~'-~ J 
CHIEF OF STAFF ,:;,,r J 

~ l.--'- - '""~i..,I.., ~11-.,._ r 

U.S. DEPARTMENT O E GY 
°' \ l ~ vVJ..-4 s -t1.1 b.-( « .. ,t,f 1t 
~ ' \ "'H I ~\A ~f"~ ... 1 i 11--. i 
d.)J ~""" 5 , ...., , I'-'! t-.Lk "" , -t , ,JA--, 

SUBJECT: CLIMATECHANGEOUTREACHINITIATIVES "" t-vt,~; i'-fN ~~ h-<.lf . 

The following is a list of ~ctivities being undertaken by the Secretary and Subcabinet-level f '(l,() ~ ... b j:;: \ 
appointees to further the President's Climate Change Initiative. These outreach efforts include ~ 

1 

speaking engagements, constituency meetings and media communications. v "' ~ 

~ 
Secretarial Eyepts/Announcements 4-,u.'\i. vil\ b,,._ 

f ~ ,,._-,. o{-

1) Date: 
DOE Official: 
Location: 
Event: 

2) Date: 
DOE Official: 
Location: 
Event: 

Late July 1997 ~1\A.. ~ •• -

Secretary Pena (Possible Wrote House Announcement) 

e ase - Release of"A Technology Scen!!rlo for U.S. 
ed ons by 2010 and Beyond''. a peer reviewed study 

national laooratones commissioned by DOE, showing how 
energy-efficient and low-carbon technologies can reduce the cost 
of stabilizing greenhouse gas emissions. 

Late July/ August 1997 
Secretary Pena (Possible White House Announcement) 
·De 

aunc of Nafiona CTima e Cliangc ccruio ogy trategy DOE 
lias produced an aggressive strategy that will focus on clean power 
generation; energy e c1ency in trarispoita.tion, building and • 
manufacturing sectors and basic research. The strategy draws on 
the talents of the public and private sectors, including federa1 
agencies, laboratories and universities. 
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3) Date: 
DOE Official: 

Location: 
Even·t: • 

4) . Date: 
DOE Official: 
Location: 
Event: 

5) . Date: 
. DOE Official: · 

Event: 

6) Date:· 
DOE Official: 
Location: 
Event: 

-- .... 

-July 1997 • 
Secretary Pena (Possib e White House Event) 
Energy Efficiency and Renewable Energy 

1ect Selections --· uncc the sc:lcdion of more than 100 
~cc s m states, the District of Columbi~ and two territories 

to share ro million O improve energy management an state 
building codes and standards, encourage the use of alternatjve • 
fueled vehicles, foster-better industrial and residcntiaJ energy • 
efficiency, an.d demonstrate· the efficacy of renewable energy 
technologies such as biomass, -photovoltaics, wind resources, 
hydrogen, and geothermal heat pumps. 

July/August 1997 
Secretary Pefta . 
DC 

.-----KU~~~r -ft¼~~JQllLCOf final regulations mandating more 

--

e cient afr.conditione . These revised energy efficiency 
andards will join the new stan ards for energy-efficient 

refrigerators, which were promulgated in April 1997. 

Week of July 21 - 1997 (TBD) 
Bonneville Power Administration (BP A) Officials with "Secretary 
Pena . 
Bonrieville Power Administration is signing 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. IBtiniately, wind turbines 
could be constructed on 62.000 ac.rcs of private. federal and state 
lands over a I 0-12 year period. An "opening0 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; Nortliwest utilities. 

August 1997 (TBD) 
TBD 
San Diego, Califomi : 
A celebration of c "Greening the B es" P. ogram. Nine Naval 
and Marine Bases in • , in conjunction with 

2 

la]003 
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7) Date: 
DOE Official: 
Location·: 
Event: 

' 

DOE's Federal Energy Management Program anq San Diego Gas 
and Electric~ have completed a retrofit of over 500,000 lighting 
fixtures, saving nearly $4 million per-year and substantially 
reducing air pollution. • • 

August 15, I 997 
TBD 
Willmington, -V cnnont . 
Formal dedication of Green Mountain Cprporation's new wind 
power facility in Searsburg? Vermont - ·the largest wind energy 
project in the Eastern U.S. 

Speakine Eneae;cments - Subcabinet: 

1) Date: 
. DQE Official: 

Location; 
Event: 

2) Date: 
DOE Official: 

Location: 
Event: 

3) · Date: 
D.OE Officials: 

Location: 

July 18, "1997 
Marc Chupka 
Acting Assistant Secretary for Policy 
Hyatt Regency, Washington, DC 
OpeniJ;lg Remarks -- Intemati.onal Federation oflndllStrial Energy 
Consumers .. Remarks regarding the recent release of the Argpnne 
National Laboratory study related to climate change effects on • 
selected industries. 

July 22, 1997 . 
Joseph J. Romm, Acting ·Assistant Secretary for Energy Efficiency 
and Renewable Energy· • • 
Marc Chupka, Acting Assistant Secretary for Policy 
W ashington,-DC . ._ 
Remarks _-- Center fot Strategjc International Studies Roimdtable 
on Climate Change. Remarks will focus on role of technology in 
meeting our obligations wider a climate change treaty and· 
decreasing economic co~ts of meeting those obligations. 

July 29, 1997 
Joseph J. Romm, Acting 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 
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Event: 

Constituem;y Meetina=s: 

1) Date: 
DOE Official: 

Location: 
• Event Type/Title: 

2) Df!,te: 
DOE Official: 

Location: 
Event: 

. Other Actions: 

1) -Date: .. 
DOE Official 
Location: 

Workshop -- Carbon Sequestration Workshop. Discussion will 
focus on role of DOE technology in meeting ow- .obligati_ons under. 
a climate change treaty and decreasing economic ·costs of meeting 
those obligations. 

July -.August, 1997 . 
Joseph J. Romm, Acting .Assistant Secretary for Energy Efficiency 
and Renewable Energy 
W ashingtbn, DC . 

• Hill Meetings -,.mee!in.gs being scheduled·with Congressional 
- staff and Members to discuss climate change issues. role omQE 
. technology in meeting .climate change objectives, and highlights ·of 

the Office of Energy Efficiency and· Renewable Energy budget 
·. requestforFY '98. • • 

July 30, 1997 · 
Joseph J. Romm. Acting Assistant Secretary for Energy Efficien~y 
· .and Renewable Energy 
Washington, DC . 
Breakfast Meeting-Alliance to Save.Energy. Discussion will 
focus on climate phange issues, including role of DOE technology 
in meeting our obligati~ns under· a climate change treaty and 

. decreasing economic co.sts of meeting those obligations . 

. August/September (TBD by Secretary or Desigoee) 
TBD 
Tulsa, Oklahoma; Red River Valley, South Dakota; 

• Florida Sun Coast; P~rtland, Maine·; Phoenix, Arizona .. 
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 fleet~, and to provide 
infrastructure and e;xpertise to support this effort. • 
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. ' . . 

2) . Date: 

4) 

5.) 

DOE Official 
Location: 
Event: 

Date: 
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 "CJe~n City" under DOE Clean Cities 
Program. 

Sept~ber 1997-(TBD by ·POTUS or designee) 
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 ineffi.cie~t halogen~ at ·military housing throughout the 
United States. • 

October 7-9, 1997 
TBD 
Denver, Colorado 
Clean Aitport.Summit. Topic: Powering airport ground vehicle 
operations with alternative fuels. Participants will include 
representatives from 100 airports across the tr. ·s .,vebicle 

• manufacturers and. fuel providers, rental car companies, airlines, 
state and federal air quality regulators. 

October· 1997 
TBD. 
DC 
Solicitation - Issue a $750 million so)jcitation for energy-savings 
contracts (FREE Savings Contracts). to ~able feder.µ 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 rcducµig federal energy costs (i.~ .. the federal deficit) by 
$1. 5 billion over the life of the contract. 
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Clean T~ology Can Achieve 
Significant ·Greenhouse Gas Reductions • · 

,. Peer-Reviewed-Energy Study: ~•s Good for Environment is Good/or Economy 

National invcstme~ in energy-efficiency and ¢lean energy teehnologies can reduce U.S.· 
• emissions of global warmmg gases and produce energy ~vings that roughly eqnal or ex.reed tlie 
costs _to implement them, Energy Department experts predicL A study conducted by five 

• Department of Energy laboratories and peer-reviewed by industry and academic' e,cperrs 
demonstrates that the United States could hold down the costs of meeting climate change goab . • 
through technological solutions such !15. advanced.natural gas·turb~es, biomass and biofuels. and • 
energy-saving appijances. Many consumers and bmmesses corild actually save money through . 

. reduced energy ~ and lower overall energy bills. 

. "Th.is analysis provides $1IOng evidence .that progress. on climate chan·ge can be aclµevetl 
withOut increasilig the nation's· energy bill; Whaf s good for the environment also can be good for 

. the economy," said Energy ~tary Federico Pefui "Pres~t Clinton's plan to make • 
~cbnology· ~ comemo~e for reducing greenb._ouse gas emissions can achieve these results. From . 

. the Partne~bip ·for a New Generation of Vehicles that's creating the soper-effi.cient'ca:rofthe • 
. future to. expanded use of renewable energy soun:cs, the technology solution is already creating 

environmental. benefi~ and sa$gs in.~ergy costs." 

• Current projections suggest that a carbon emissions reduction of 390 million metric tQn.s 

(MMT) would be required to reduce U.S.·eQrlssions in 2mo to· 1990 levels. The study modeis a 
scenario that combines a vigorous national technology prognuri with a domestic system of ceibon 
trading to achieve the reduction. • The study conclude$ that such an approach co:r:1ld reduce_ 
emissioqs by ·up to 390 :MMT .. A new get,1emtion af ~hnologies ~ international carbon 
emission trading could result _in further .reductions over the next quarter centtny . . 

This study estimated the potential costs of the reductions at $50 t.o $90 billion per year. 
Costs in th~ study include incremental investments to deploy clean energy or energy efficient 
technologies ·by copsumers and industry as well as ttiose associated with hypothetical increases in 
energy .prices. Jn addition. Eocrgy Department experts. reviewec.1 energy cost sawigs resulting 
from the use of these technologies; these estimated.savings through 2010 total $70 to $90 billion 
per year. This indicates that the demi energy inVC$tments c~uld p~ energy cost ·savings 
roug:bly equal t.o or greater than the costs of implementatlon, on a _life-cycle bw.. . 

·- ·-- ________ ........ . .. - -•·--- ·· ........ ........ __ 
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• • The "bottoms-~p" approach in the smdy examines 200 ·specific technologies ~ four major 
sectors of the economy ~- ·buildings.industry, transpOrta.tion and electric utilities -- and analyzes 
the possible advances.-ineach sector. Forth~·buildings~ industiy and transportation·sectors, the 
study analyzes the impacts of end-use energy-efficiency improvements and low-carbon • 

. technologies op. carbon emissions. The utility sector analysis estimates the impacts of clean • 
energy activities, such as in~ use of natural gas arid _renewable energy. While no one . 
measure can addresHhe entire problem, technologies already in_ development could contnoute 

: substanti~y to the .reductions. For ·example: 

• 

. . 

• 

Transportation: The Partnership for a New Generation of Vehicles is deveioping 
. advanced automobiles that will be three times more fyel-efficient then today's ·vehicles.but 
still safe and affordable. In the biofuels area, ceUulosic ethanoi a promising biofuel made 
from agriculturai and forestry wastes. produces no net carbori emissions;-the Energy • 
Department projects cutting the cost of ethan~l to under 70 cents/gallon by 2010~ 

Buildings: . Tue·study projects proinising carbon.rcductions from energy~fficient . 
appliances suppo_rted by the Energy Department. including a 1 kilowatt-hour/day 
refrigerator and advanced lighting. Advanced fuel cells powered by ·n.a.tura1 gas will 
produ~ electricity and provide heating at 80-percent pfficiency. while lowering the 

--. current cost of power .. 

Utilities: Wind ttIIbines are expected to produce power at less than 3 cenrs/kilowatt-hour 
by 2010. Biom~ co-firing with coal, at some plants couldproduce sigmficarit emissions 
rcdudlons. . 

Industry: Advanced turbines~ expected to achieve 80 percent systeIQ. efficiency, 
producing electricity and steam in industrial plants .at less than todays costs. Advanced 
motor systems and clean indQStrial technologies can cut emissions and costs while • 
increasing productivity. • • 

: The Department' of Energy's Oak rudge and Lawrence Berkeley National Laboratories led 
the comprehensive one-year analysjs, ~th C<?~butions by the National Renewable Energy 
Laboratory and Pacific Northwest and Argonne National Laboratories. The n.ndings, which were 
reviewed extensively by representatives from industry and academia-; are consistent with those of • 
two preVious studies; Those studiest released by rhe National Academy of Sciences and Offict of . 
lcchnologi Assessment in 1991, also concluded that technology could play a proµtlnent role in • • 
reducing U.S. grcenho~e gas emissions. • • 

. . 
To request a. summary or full copy of tbe study, titl~ Scmarios of U.S. Carbon 

Reductwns: Potenti.al lmpqcls of '!J11.ergy-Efftcfnzcy and Low-Carbon Ttlchn9k,gus b:y 2010 
and. B1zyona. media can call the Department of Energy Press Office at 202/586-5806; o~ers can 
call Public Inquiries at 2021586-5575. • 
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CUM.ATE C!HANGB PlUNCIPLES . 

► WB BELIEVE THB SCJBNCB JS SUPFICIBNTL Y COMPELLING TO REQUIRE 
PRUDENT ACTION NOW: The balance of avideace ll1Uett$ a dia"1'Diblc human 
influence on the climate system. While significant scientific uncertainties remain. the. 
potential _threat to human activities and natural systems is la{ge. The world community 
must begin prudent action to limi! OW: emissions of greenhouse gases. 

'· . . 

► WE BELiEYE THA"f EXISTING COMMJTMmrs ARE INADEQUATE: The United 
Stares am1 olher nations have agreed that the ex'Wlng commitments un.Qer the fi"l'WC!Wodc 
Convention on Clirpte Chln&e co .. alm .. 10 reduce arccnbouie gu em1asiona to their 
1990 levels b)' the year .2000 are not ildoqUP to addiea& ~c threat or climat~: cha.Qgc~ 

.. WE BBLIEVE VERIFIABLB, LEGALLY-BINDING COMMITMENIS ARE 
NEBDED: Developed. nations m1.11t adopt le9ally-bindin9 tmiMlons nduodon o'blipdom 
now. CommihnentR should be n:prested in tenns of mult{.yqr 8ffli11ion1 budget,. 
Measurement and reportin1 are es1ential to 1189ure vmfia.hility and eompliance. 

► WE BEUEVE ALL COUNTIUES MUST HA VE LEGALLY-BINDING 
COMMITMENTS ™' nm NEAR FUTIJRE: While dcve~ COUiltries will lead the 
way, the level and timing of obligations for key developing countries must be settled by a 
date certain. In, the mcantim~ developing countrl~ should contirwe to advance their 
current commitments. including _undertaking "no regiets" meJUures and prepari.og annual 
emissions inventories. • 

"' 'WE BELIEVE Qt.JR. GOALS M:t.J~T Dt REALISTJC: ~le we must sta.n to act now, 
our aoals muat be rcaliaue and achievable. Realism invol"es both~ level of the: goals 
aad their t:imuig. Timing muot. provide opportunity for ~apital l!ltack tumovc.;r mid fur new 
technology to enter the 'dlal'ketplace. 

► WE BELIEVE PARTIES MUST HA VE MAX1MUM FLEXJBJLITY IN MBBTING 
THEIR COMMITMBNTS: lnt«national emissions trading and joint implemmitation 
with credit are necessary options to assure cost-effective reductions. 

► WE DO NOT BELiEVE THAT POUCIES AND MEASU'kES SHOULD BE . 
HARMONIZED: We n;ea the notion of bmnonized polici~ lll}d measures among 
parties- eaoh eountiY must be tiee tc, identify and punue emissions reductiom 
~ropriato to its m.tional ciroumstanoo to moat i1s obligatiatt. 

► WE BELIBV:B TBCHNOLOGY IS AN IMPORT ANT i' AR'f OF THE SOLUTION: 
Advanced. energy tecbnolol)' 11 me key to 1ua:eat\.Llly addressing t)1e tbrea.t of climate 
change. Agarcuivc rcscan.;h and development eft'ons can reduce the c.ost ortow- and 
JMranission energy systems~ allowing ua to r.r.ducc cmiaaiona of ~UH gases and 
other pollu1ants while 4'Dh&nclina loq•nm eoonomio proepecta. 

Iii ooz 
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.. WE B!IJEVE OUR.APPR.OAQI TO SOLVJNG·CIJMATB CHANGB MUST BB 
COMPR.EH!NSM: All greenhnnse gases must be induded ·in any agreement. All 
~ and sinks of greenhouse gases must be included in any agre,ement. We should . 
not purposely limit 1he tool■ and appommitiea It our dilpoaal to addrea clfma~ ehmge. 

" 

► FOR THE LONG TBRM. WE BELIEVE A LONG TERM GOAL MUST BE 
ESTABLISHED: Th~ 5tabilizati~ of grc,c,nhowsc gu omi&1ion <;ODcc:DU'ahODI, not . 

• ,imply Nbiliutiou of t.miuio111 ~ it nocdcd.- . • 

'·'!• 1, -~~.3,. ,,, .. •· 
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DEPARTMENT OF ENERGY 
Washington, DC 20585 

A.ugust 15, 1997 
OFFICE OF THE SECRETARY 

t\·1EMORANDUM rOR STEVE SILVER.MA~ 
TODD STERN 

FROM: 

SlJHJFCT: 

LIZ MONTOYAt~\ 
DEPUTY CHIEF OF STAFr 
DEPARTM ENT OF ENERGY 

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

Scpt~.m.hcr 11-12: 

~tember 15: 

Septcr))her J_7 or 18-: 

Secretary Pena will be in California and will visit the Lawrence 
Livermore Laboratory where he will speak on climate change. 
highlightrng the role that new technologies can play 111 reducing 
greenhouse g_as emissions. 

Secretary Pena participates in a din11er for CEOs hosted by Scc:ret:.rv 
Daley. 

Secretary P~i'ia and Secretary Daley tour the Bethlehem Steel pion: 111 

Bums Harbor, IN (just south of Chicago). This plant has instal ied 
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 US 
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. 

, , 

Al:::lVl3l:::l03S 3Hl ~O 301~~0 

S8S0l 00 'UOl6U!4SBM 

AOl:l3N3 .:10 l.N3Wll:l\td30 



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

OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE, $300 

L. Montoya 

I 
Mr. Todd Stearn 
White House - G West Wing 
1600 Pennsylvania Ave. 
Washington , DC 20500 

20S00-000S 0i I,, 1,111, 11, I ,I, II, II II,,, II, , , II,,, ll,11 ,I, I, ll11, !1111 I 1, l,I 

I 

- J 



Department of Energy 
Washington, DC 20585 

July 2. 1997 

MEMORANDUM TO DISTRIBUTION 

FROM: 

SUBJECT: 

MarcW.Chupka /J11~-~ 'S?JUL8<'e8:5·, 
Acting Assistant Secretary 
Offo:e of Policy and Intemational Affairs 

The Impact ofHiRh Energr Price Scenarios on Energ\'-lntensive Sectors: 
Per.\pectfres.fi'om Industry Workshops 
Compiled by Argonne National Laboratory 

Attached is a report based nn a series nf \vorkshops conducted in June and July of 1996 by 
Argonne National Laboratory under contract with the Department of Energy. The views 
contained in this rep011. are those nf 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 productli, 
aluminum and cement) that are subject tn 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 irn:reases that incorporated specific assumptions about the 
energy ptice effects of a postulated climate change agreement. and to reflect on the possible 
industry responses. Participants in each sector met for separate half-day workshops to discuss the 
impacts these energy price scenarios wnuld have on industry output. employment. energy usage, 
industry costs. industry prices. imp011s and exp01ts. 

Overall. the pa1ticipants reponed negatiYe impacti;_on the six indust1ies under the assumed price 
increases. Under the given scena1ios. panelists predicted the industries would expe1ience 
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 
ga~ (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 C()mposition would change. 

@ Printed wtth' aoy ink on recycled paper 



It is important to emphasi1.e. hO\vewr. that the negative conclusions expressed by the participantc; 
and summaiized in this reprn1 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 p1ice 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 budgetc;, 
international emission trading and joint implementation. If 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 scenatios. Nor did the 
workshop participants consider the acceleration of energy efficient and low-carbon technology 
development from expanded R&D effo11s by the public and p1ivate sector. which could cushion 
the impact of energy p1ice 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 scena1ios. 

Despite these limitations. and taken in context. the workshops provided valuable info1mation that 
has reinfon:ed the need to pursue sensible climate change policies. The environmental and socio­
economic issues smrnunding the stabili1.ation of GHG emissions have been the subject of 
considerable debate. but are especially sensitive now as pa11icipating nations are engaged in a new 
round of negotiations for ft111her 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-effective. realistic. acl1in·able. and ultimately global in scope. By examining 
scena1ios that do not reflect such policies. the workshop papers have identified imp011ant 
ecnnomic risks in key industrial sectnrs that reaffirm the wisdom of the L1 .S. approach. 



U.S. Electric Utilities Have Shown 
Leadership in Pledging CHG Reductions 

+ 120 signed agreements 
+ over 600 utilities participating 
+ 69% of industry 

Pledged Reductions 
(normalized) 

+ over 45 MMTCE pledged 

Miscellaneous and 
Uncategorized: 22°/o 

10.0MMTCE 

Energy efficiency: 
17% 

7.4 MMTCE 

Renewable energy: 7% 
3.2 MMTCE 

Improvements to 
fossil plants: 17% 

7.4 MMTCE 

Improvements to 
nuclear plants: 29% 

12.8 MMTCE 

Methane recovery, forestry, 
& flyash reuse: 8% 

3.4 MMTCE 

Source: Climate Challenge Participation Accords, DOE estimates. Note: Estimates are nonnalized and include international 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. 
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A Partnership of the U.S. Electric Industry and the U.S. Department of Energy 

HL&P AND RICE UNIVERSITY WORK TO REDUCE 
AGRICULTURAL 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 pQtential of methane 
is 56 times greater than that of ca~bon 
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 
4 7% 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 investigate 

, 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 U.S. delegati~n first 
announced a shih in policy toward 
endorsing binding targets and away 
from voluntary limits or reductions 
for greenhouse gases such as carbon 
dioxide (CO2). 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 U.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 wlll 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 Oimate Challenge Program is a joint, vol\llltary effort of the 
U.S. Deparhnent 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 
Oimate Challenge Program. As representatives of the Deparhnent of 
Energy and the electric utility industry, we, the undersigned, do hereby 
execute the Oimate Challenge Memorandum of Understanding, as of 
this 20th day of April, 1994. 

Secretary, 
United States Department of Energy 

President, 
Edison Electric Institute 

I 

~~ Presient, 
American Public Power Association 

National Rural
1

Electric Cooperative Association 

Chairman, 
Large Public Power Council 

Chairman, 
Tennessee Valley Authority 
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- PACIFICORP 

August 14, 1997 

The President 
The White House 
Washington, D.C. 20500 

Dear Mr. President: 

'W~"~ 
JIM. ooksKIND: '),' 

Pieaae cootdinate 

✓;~ ~ 

'j·l,I J/11 
700 N.E . .M1,1ltno,nah, Suitt 1600 
PortlJJnd. Oregon 9n32-4116 
(503) 731 · 2146 
FAX (503) 731°2136 

I wa~t 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 poficy 
process as your Administration develops and asserts the United States• position 
prior to and at the Third Conference of the ~arties In Kyoto tater this year. 
PacifiCorp stands ready and eager to work with you on this profoundly important 
matter. 

As we discussed, while there Is disagreement over th~ issue of complete 
scientific certainty, · it appears an International set or binding emissions targets 
and timetables is a giobal political inevitability. If such targets and timetables are 
truly reasonable, I believe much or the business community will work diligently to 
find cost-effective ways to implement the~. 

Reasonable targets and timetables must: 

• include alf 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 greenhQ1'se gases to ensure 
achievement of environmentaf goals; 

• provide an adequate timetable for compliance to allow for the orderly 
depreciation of our capital assets and those of our cu~tomers; and, 

P/\ClfTC POWF.I< l'ACIFIC'Tl:t.F.COM tni\H POWr.R 
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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 • 
lmplem~ntation), and credidor 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 go;tls 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 Or. Draper and I pointed to the many 
successes of the utility industry which has already begun implementing emission 
reduction$ 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 concems. The Administration 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. Wa 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 ear1y reductions will provide a strong 
incentive for PacifiCorp and others to 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 au 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. I commend 
this effort to you ln hopes that the administration gives it full support. PacifiCorp 
wilt aggressively pursue these voluntary actions if assured that appropriate credit 
is ultimately 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 I 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, I sincerely thank you for the opportunity to meet with you and am 
encouraged that you are taking a very personal interest in this issue. I hope, 
through this letter and subsequent discussions, PacifiCorp can remain fully 
engaged in your difficult deliberations regarding our country's position at Kyoto. I 
personally pledge our support in your efforts and very much look forward to our 
continuing dialogue. • 

cc: The Vice President 
Mr. ,Dirk Forrister 

vMr. Todd Stem 

Sincerely, 
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DOE's Energy Partnerships for a Strong Economy 

Climate Challenge Partidpation 

Accord Between The Southern Company 

andthe • 

United States Department of Energy 

This Accord descnbes 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 Oimate 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 11.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 

I . 
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B. , 

C. 

D. 

The s·outhem Company will also undertake projects in the following areas: 
1) Transportation 
2) Forestry 
3) End-Use 

. 4) Supply-Side 
5) Transmission 
6) Distribution 

_ 7) Recycling, and . 
8) Other government/industry 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 participantin the Program, 
expressed on an annual basis to the extent possible. • • • 

The Southern Company will confer with 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. 

B. 

C. 

. . . 

DOE's commitments to The Southern Company are those set out in section m of the Climate 
Challenge Program MOU, which are hereby incorporated in this Participation Accord 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 addressing Climate Challenge Program 

. issues, it will provide notice to The Southern Company. 

DOE will provide an annual report to The Southern Company describing the actions that it has 

if9 OQ/1 lV07 11 •?/i•?Jl 
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D. 

taken to fulfill its commitments under section m and Exhibit C of the Climate Challenge Program 
MOU and the results of those actions. ' 

. The Climate Challenge Program representative for DOE, w.ho will serve as liaison to The • 
Southern Company, will be Allan Hoffman, Department of Energy, Room 6B-128 (EE-10), 1000 
IndeperidenceAvenue, 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 ~sponsibilities or personnel. • 

m. General Provisions 

A 
Use ofDOE-developeci 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. 
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 
President 
The Southern Company 

February 3 , 1995 

Attachments: 

Hazel R. O' Leary 
Secretary 
U.S. Department of Energy 

February 3, 1995 

• I 

Attachment A - Commitments of The Southern Company under the Climate 

Challenge Program 

Attachment B - Climate Challenge Program Memorandum of Understanding 
. . 

and Exhibits ; 

(Attachment A) 

Commitments of The Southern Company 

under the 

Climate Challenge Program. 
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The Climate Challenge Program 

Commitments of The Southern Company 

INDUSTRY INITIATIVES 

1. National Earth Comfort Program 

Attachment A. 

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 Manag~ent 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 Pow.er 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. 

COMP ANY 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 subsidiaries. (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 
$700,000 
$3,800,000 

Smithsonian Tropical Research Institute 
Improvements on existing Company lands 
Deyelopment and implementation of programs not on Company lands , 

.... 

00/1 OK\"111 • ..,/: . ..,0 
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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 ManaKement (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 implemeni and improve programs 
to help electric customers use energy in the most efficient manner. These progrrum 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 $2~ 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. 

ElectrotechnoloKY Development 

Over the next 5 years, The Southern Company will operate the Technical Application Center for the 
promotion and development of electrotechnologies and will suppoh: 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 ~e 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. 

·,. 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 Improvements 
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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 Btu/kWH to 9,721 Btu/kWH. 

Heat Rejection Improvements 
. . 

Since 1990, cooling tower system upgrades have included 1800 MW and 3300 MW of fossil and 
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 Pkmt Vogtle was 
increased by about 100 MW, routine refueling outages were completed in less time, and plant reliability 
and availability between refuelings were improved. • • • • • 

1995 • 2000 

Heat· Rejection Improvements r 

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 approximately $10 million over the next 
S years as outlined in current capital budgets. 

Other Efficiency Improvements 

The Southern Company will implement other efficiency measures at system generating plants between 
199S 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 thap 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 capacity of Plant Hatch will be increased by approximately 80 MW during .this time . 
• period, at a cost of about $15 million (including co-owner shares). h 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 

()C)/1&9711:26:29 
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period, decreasing the need for fossil-fueled generation. 

CoKeneration 

The Southern C~mpany s~bsidiary 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 Southe~ Company _system with less CO2 emissions as compared to coal~fired baseload 
capacity.-, 

. ' • -
Solar 

The Southern Company will continue to implement programs to enhance the development and 
performance of solar generated energy including: 

Georgia Institute of Technology Aquatic Center 

Georgia Pow.er 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 investment in the . 

- 300-kW facility will be $1.8 million. 

ReseQ,Nh 

The Southern Company will invest $8;2-million prior to 1998 in tlie 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 performan~e 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 
transfonners. 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 ·efficiency 
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 inst~ lower loss transfonners, improve 
distribution system aµtomation, 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 main~, 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 
$ 2,000,000 
$46,000,000 

Development and testing of coal ash use in ' concrete 
Purchase products made with recycled materials 
Installation of dry coal ash collection systems which 
recycling 

Recycled ash reduces the amount of raw materials needed in the manufac' 
of concrete and in roadbed construction, reducing the ene/gy consumption · 
necessary for their manufaceure. 

8. Other Government/Industry Initiatives 

The Southern Company will continue to be a partner in other 
government/industry 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 c 
this program. 

Return to the Climate Ch81lem:e Front Pau 

Return to the EREN Home Pa2e 

/1 OK\.., 11 , ..,£.'Jn 
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J$~£~allen~e ~articipation Letter 
DOE's Energy Partne,:ships 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 ("~C") 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 electtic utility industry to reduce, ~void 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. 

I.NMPC Commitments 

A 

B. 

C. 

Consistent with paragraph 11.B.l. 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 I.E. 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, CO2 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 CO2 
emissions level. If sufficient offsets are .unavailable in any year, NMPC will determine the shortfall 
in tons of CO2 and will investigate with DOE's ass~tance ad~tional measures to limit or reduce 
such emissions. 

. ' . . . ,' . 
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D. 

E. 

F . . 

G. 

H. 

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 CO2 emissions total included in 
its 1990 baseline le~el, (2) documenting annual CO2 emissions beginning in 1990, (3) listing 
measures undertaken since 1990 which reduce, limit, or avoid emissions of CO2 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 CO2 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 apply 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 jointly 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. 

Il. Cooperation between NMPC, DOE and Other Utilities for Meeting Climate Challenge Program Objectives 

A 
' 

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, customiz.ed strategies 
including but not limited to demand-side management, electrotechnologies, increased use of 

@/18/9711:23:00 
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· renewable energy sources, forestry and other CO2 sequestration activities, fuel switching, 
efficiency improvement, and international projects. 
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B. 

C. 

D. 

DOE, as outlined in the Climate Challenge 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 emissions are in excess 
of the Company's 1990 baseline. • • 

NMPC agrees to provide DOE with a copy of any agreements covering transactions described in 
paragraph II.C. of this Accord. • 

m. • DOE Commitments 

A. 

B. 

C. 

DOE's commitments to NMPC are those set out in section m 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 iss~es, 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 m and • Exhibit C of the Climate Challenge Program MOU and the 
results of those actions. 

. ' . . 
ca::::n:::::.:::cs:annu::::::::;:u:;;:: .. ::::::..nnnunn.::.:::n:..n ...... :.u .......... :.:.::. ... n: .. nu::::::..:::::nu;::.:::.::::nn:. .. u:.:nn::::::: .. :::s::::n::.::nu:::::.n::::::::n::nu.:::1.: . .:n:nc::..un::::n: . .:::n:: . .::;:::::::s:::;. 

. D. 
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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E. 

F. 

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. 

B. 

C . • 

Vse of DOE-developed materials by NMPC will be governed by the provisions of section IV of 
the Utility Climate 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: 

L Prin~iples - section 1. 

2. General Provisions - section V.A-V.D, V.F and 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 Challen2e Front Pa,:e 

Return to the EREN Home Pai:e 

09/18/97 I :2-l:O 
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'}i!r~ h~~~ll~~.,f~r,!~cipation Acco~d. 
DOE's Energy Partnerships for a Strong Economy 

Climate Challenge Partfdpation Accord 
Between 

Tenn~ 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 POE 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), which is 
hereby incorporated by reference. 

1. TV A's Commitments · 

A. Consistent with paragraph 11 .B .1 of the Climate Challenge Program MOU, TV A commits to reduce its 
annual emissions of greenhouse gases by the equivalent of 22.7 million tons of CO2 by Year 2000. Most of 

these reductions are relative to Year 2000 greenhouse gas emission levels for a modified reference case that 
was projected from the average of TV A's 1987-1990 baseline of approximately 92.7 million tons of CO2 
emissions by excluding the specific reduction activities identified in Attachment A from the production model 
of the TV A power system. The reference case and the business operations involved in the reference case are 
more fully described in Attachment B. TV A'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 
TV A's integrated planning process activities, and satisfactory completion of any environmental reviews. 

B. TV A 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 

I 

accounting protocols in Exhibit B of the Climate Challenge Program MOU. The first such report may include a 
description of TV A's greenhouse gas reduction activities and achievements prior to execution of this Accord. 
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C. TVA will confer with DOE on or before January 30, 1996 to evaluate jointly TV A's progress in achieving 
its Climate Challenge Program goals and to discuss possible adjustments to its voluntary commitments. 

I • • , 

D. TV A's Climate Ch~enge Program representative shall be: • 

Mr. Jeny L. Golden· 
Manager, Clean Air Program and Generation Technology 
Tennessee Valley Authority 
Chattanooga, Tennessee 37402-2801 

TV A agrees to notify DOE prior to or, in any event, no later than 30-days after any change of its representative . 

. • I)'I Commitments . • 

A. DOE's commitments to TVA are-those set out in section m of the Climate Challenge Program MOU, which 
__ are hereby in~orporated in this Acc. by reference. 

B. DOE will provide an annual report to TV A describing the actions that 'it has taken to fulfill its commitments 
under section ill and Exhibit C o~ the Climate Challenge Program MOO and ilie results of £hose actions~ z 

C. DOE's Climate Challenge Program repres_entative, who will serve as liaison to TV A 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 TV A prior to or, in any event, no later than ·30 days after any change of its representative. 

III. General Provisions 

A. Use of DOE-developed materials by TV A 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 TV A 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 Ac~ord 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, s~all 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 

1 /0'7 1 1 .,,,,. 1 
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. Tennessee Valley Authority 

Secretary 
U.S. Department of Energy 

' . . . 
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ATTACHMENT A 
CO2 Reduction Activities Unde~en by TV A 

The CO2 reduction estimates identified below are generally derived through the use of a modified reference 
case that compares the CO2 equivalent emissions generated by TV A's activities with and without the identified 

reduction activity. 

1. Nuclear Unit Operation: TV A restarted its Browns Ferry 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 nucl~ar units is expected to result in annual CO2 emissions reductions in the Year 
2000 of 15,898,000 tons. • 

2. Biomass Cofirina: TV A 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 TV A region. Based on these tests, 
TV A 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 c92. In addition to the 
avoided CO2 emissions associated with combusting coal, this reduction includes the CO2 equivalent of 
avoided methane emissions (approximately 75,000 tons) due to wood waste carbon conversion to CO2 . ·: . ' 

by combustion rather than conversion to CO2 and methane by decomposition. A global warming 
potential of 21 was used for the avoided methane emissions. 

3~ Demand Side Manaaement <DSM} Proarams: TV A has identified a number of DSM programs that 
may be implemented as a result of its ongoing integrated resource planning (IRP) process; TV A expects 
to initiate cost-effective DSM programs that will result in estimated annual CO2 emissions reductions in 
the Year 2000 of up to 1,383,000 tons. 

4. Fossil Fueled Unit Efficiency Improvements: TV A 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 ~ annual CO2 emissions reductio~s of approximately 
1,018,000 tons in the Year 2000. Additional unit efficiency improvement activities TV A plans to initiate 
in 1995 through 2000 are expected to result in additional annual CO2 emissions reductions of 

approximately 459,000 tons in the Year 2000 . 

. 5. Transmission System Efficiency Improvements: TV A 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 CO2 emissions reductions of 
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approximately 183,000 tons in the Year 2000. Additional transmission system efficiency improvement 
activities TV A plans t_o initiate in 1995 through 2000 are expected to result in additional annual CO2 
emissions reductions ofapproximately 545,000 tons in the Year 2000 . 

. 6. HYdro Modernization Activities: TV A 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 TV A completed in 1991 through 1994 to 
modernize its hydro facilities are expected to result in annual CO2 emissions reductions of 
approximately 20,000 tons in the Year 2000. Additional hydro moderni7.ation activities TV A plans to 

• initiate in 1995 through 2~00 are expected t~ result in additional annual CO2 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 CO2 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 CO2 emissions reductions.in the Year 2000 of 155,000 tons. 

• ·• 
8. Heat Pump Pro~ram Activities: TV A intends to continue to encourage its customers to install efficient 
heat pumps through such activities as providing low-co~t loans and heat pump inspections. The heat 
pump program activities TV A completed in 1991 through_ 1994 are expected to· result in annual CO2 
emissions reductions of approximately 40,000 tons in the Year 2000. Additional heat pump program 
activities TV A plans to initiate in 1995 through 2000 are expected to result in additional annual CO2 
emissions reductions of approximately <J7 ,000 tons in the Year 2000. 

9. Utility Forest Carbon Manaiement Ptoiram (UFCMP}: TV A 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 
TV A's proportionate share is estimated to be equivalent to 50,000 tons of CO2 annually in the Year 
2000. 

10. CFC Manaaement Activities: TV A 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 TV A completed 
in 1991 through 1994 are expected to result in annual greenhouse gas emissions reductions of . . 

approximately 8~000 tons CO2 equivalent in the Year 2000. Additional CFC management activities 

TV A plans to initiate in 1995 through 2000 are expected to result in additional annual greenhouse gas 

2 

emissions reductions of approximately 1,000 tons CO2 equivalent in the Year 2000. Global warming 

potentials ranging from 310 to 8,000 were used ~or the various affected CFCs to derive CO2 equivalent 
tons. 

11. Internal EoetiY Manaiement Activities: TV A 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, 

WOMPP·Znz 
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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 CO2 emissions reductions of 
approximately 26,000 tons in the Year 2000. 

12. Transportation EfficieDGY Improvement: TV A expects to continue to improve the efficiency of its 
transportation fleet. For example, TV A'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 TV A 
truck fleet fuel efficiency improved by 5.7 miles per gallon from 1990 to 1993. The activities TV A 
completed in 1991 through 1994 to improve its transportation fleet efficiency are expected to result in . 
annual CO2 emissions reductions of approximately 5,000 tons in the Year 2000. Additional activities 

. TV A plans to initiate in 1995 through 2000 to improve its transportation fleet are expected to result in 
additional annual CO2 emissions reductions of approximately 1,000 tons in the Year 2000. 

13. Forest Manaaement.Activities: TVA expects to.continue reforestation and active forest management 
activities on TV A-owned lands. These activities are planned for approximately 150 acres per year. The 
activities comp!eted from 1990 to 1994 and planned for 1995-2000 are e_xpected to result in CO2 
sequestration in the Year 2000 of 3,000 tons .. 

14. Office Waste Paper Recyclin~: Paper recycling results in reduced greenhouse gas emissions from the 
paper manufacturing industry due to lowe~ 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 CO2 reductions of 3,000 tons. 

15. Co~eneration: In 1995, TVA will begin supplying steam in addition to electricity to an industrial 
customer near TV A's Johnsonville Fossil Plant. This energy supply arrangement will result in an annual 
CO2 reduction in the Year 2000 of 23,000 tons compared to previous energy supply arrangements. 

16. Animal Waste Methane Recovery: TV A expects to implement several animal waste methane 
re~overy and utilization demonstration projects over the next five years. The annual CO2 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 CO2 equivalency of avoided methane 
emissions. 

3 

17. NOX Emission Reductions: TV A plans to achieve an approximate annual reduction of 225,000 tons 
ofNOX 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 TV A. 

18. Public Power Initiatives: TV A is participating with public power industry groups and other public 
power utilities in the development of industry initiatives for greenhouse gas reductions. TV A 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 TV A. • 
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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 modffled 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 detemtj.ne the difference between the modified reference case emissions 
assuming no GH9-reduction· activities had been taken and the l~vel 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 ihe 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 CO2 emissions. Low GHG emitting supply side additions to the sy~m 
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 CO2 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 anq the absence of new nuclear unit generation 
is met by combustion turbine capacity additions, pulverized coal fired capacity additions, additional generation 
from the existing pulvemed coal fired capacity, and additional off-system power purchases. • 

TV A !las included the. CO2 emissions associated with the generatio_n 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 tum, CO2 emissions associated with the generation 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 vehicle miles predicted 
for2000. -

The modified reference case emissions for chlorofluorocarbons (CFCs) were predicted by calculating the CO2 
• equivalent of CFC emissions based on CFC consumption rates and ~e types of CFCs in service in 1990. 

The emissions reductions resulting from th.e remaining actions described in Attachment A are relative to the 
baseline period of 1987-1990, i&., a basic reference case. For example, TV A 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 ~ons such as flyash sales to the cement 

. manufacturing industry and forest management activities on TV A owned ~ds, TV A had ongoing activities 
during the baseline period. For these actions, the reductions are based only on the activities initiated since 
1990. 

The TV A total modified reference case GHG emissions for the Year 2000 are equivalent to 127.3 million tons 
of CO2. The total GHG emissions reductions, including reductions relative to modified and basic reference 
cases, are equivalent to 22.7 million tons of CO2. 

(1)/18/9711:22:12 
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DOE's Energy Partnerships for a St~ong Econo~y 

Climate Challenge· ~articipation Accord 
. . 

This Participation Accord describes the commitments that PacifiCorp ?Dd 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 OO;E 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 Attacllment A to this 
Participation Accord). • • 

L Utility Commitments 

A. 
I 

Consistent with paragraph Il.B .1 ( a, e and t) of the Climate Challenge Program MOU, PacifiCorp 
will: • J 

1. ' • 

Reduce its emissions rate (in_ lbs. of CO2 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 
lbs/MWh 1911 lbslMwh. The company will include the following.activities in order to 
achieve the commitment: • 

a 

b. 

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 forestry projects 
and non-forestry projects (e.g., coal ash recycling, ethanol production, methane 
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2. 

: 3. 

capture, etc.) 

Pursue projects to cost-effectively reduce, sequester and avoid CO2 emissions. 
Project-by-project descriptions will be provided for projects in the following areas: 

1 

a. ■ 
Customer demand-side programs 

b. 
Transmission and distribution efficiencies 

C. 

Other projects 

Participate in the Utility Forest Carbon Management Program. 

In ol'derto achieve the commitment under section l(A)(l): • 

o Changes in generadon mix - PacifiCorp intends to take actions necessary to have 200 MW a of 
renewable resources on line by 2001, if cost-effective. These actions taken alone will reduce 
emissions by approximately 600,000 tons of CO2 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 r~tention of 
existing renewable resources (through relicensing hydroelectric facilities). 

o Current forestry projects to sequester emismons - Since 199.2, 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 CO2 over the life of the projects. These ongoing projects are 
described in detail in attachment B. 

0 New projects to avoid and· sequester CO2 -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 CO2 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 CO2 technologies at customer locations. 

• 
° Coal ash recycling - The company is increasing its effort to recycle coal ash. When used tc •. 

produce cement, coal ash· recycling significantly reduces the amount of energy consumed during 
cement production and thus results in CO2 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 CO2 
in the year 2000. 

CB/18/97 11 : 17:53 
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In order to achieve the commitment under section l(A)(2): 

° Customer demand side programs - Pacifi(;orp has displaced 34.9 MW a of generation 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 CO2 emissiO!>,S during this time. For 199S-2000, the 
company intends, through investment in cost-effective demand side resources, to displace an . 
additional 211 MW a 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 199S-. 2000) an additional l,465,09() tons of 
CO2. In the year 2000, our demand-side activities are expected to displace 40.5 MWa and avoid 
283,800 tons of CO2. PacifiCorp is committed to developing a diversified portfolio of DSM 
programs during 199S -2000 to achieve this goal such as: 

• Commercial FinAnswer Program - Through the Energy FmAnswer program, PacifiCorp 
provides up-front prime rate financing for cost-effective-energy conservation measures 
installed in new commercial buildings. Measures may include: lighting, insulation, HV AC 
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 enei:gy efficient design and providing 
funding for installation of energy conservation measures. Thus far the program bas focused 
on four major technologies: lighting, motors, air compressors systems, and refrigeration. • 

Home Comfort - PacifiCorp's Home Comfort program is a retrofit weatheriz.ation 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 

eff~ctive lost opportunities beyond the current code, while working with state and local 
agencies to promote adoption of MCS. • 

0 Transmfmon and distribution efflclencles - PacifiCorp intends to avoid transmission and 
distribution system loss ~ough aggressive development of transmission arid 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 CO2 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 ~evels. 

Efficiency improvements through the purchase of more expensive transformers, larger 
conductors and additional capacitors. 

\ 

0 Additional projects - The company is exploring additional projects in the area of forestry on 
company lands and conversion of fleet ve_hicles. If th~se projects are pursued on a larger scale, the 
company will quantify the relevant 1990 baseline to calculate incremental ben~fits of these • 
proje~ts. These projects are listed in at_tachment C. 

/ 

... 

In order to achieve the commitment unde~ section l(A)(3): 

B. 

C. 

D. 

0 Utility Forest Carbon Management Program - PacifiCorp has invested $5,000 ittNovember, 1994 
to join the utility carbon management program. We will explore further inves~ent in the program 

• once the cost-effectiveness of this investment has bee~ 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 l(A)(l) 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 pu.rsuant 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 progre_ss 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 later than 30 days after any change in the contract 

II. DOE Commitments 

A 
DO E's commitments to PacifiCorp are those set out in section m of the Climate Challenge · 
Program MOU, which are hereby incorporated in this Participation Accord by reference. 

/10 ""7,, .,..,. 'l 
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B. __ DOE will consider PacifiCorp requests to ~tervene 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 addressing 

C. 

D. 

Climate Challenge Program issues, it will provide notice to the company. __ -_ 
-' 

DOE will provide an annual report to PacifiCorp describing the actions that it has taken to fulfill . 
its commitments under section m and Exhibit C of the Climate Challenge Program MOU and the 
results of those actions. , . 

.The Climate Challenge Program representative for DOE, who will serve as liaison'to the 
company, will be Allan Hoffman, Department of Energy; Room 6B-12~ (EE-10), 1000 
Independence Avenue SW, Washinfon 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. • • • 

Ill General Provisions 

A 

. B. 

C. 

Use of DOE-developed materials by PacifiCorp will be governed by the provisions of section N 
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. ' 

,· 

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 

. . ' . ', 
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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 cooperation with the Oregon Department of Forestry. 
This project resulted in over 600 acres planted. : 

- Shade tree planting around ten different Utah neighborhoods and individual sites. Conduc~ in partnership 
with nonprofit organization TreeUtah. • • 

- Reforestation effort in eastern Washington 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 plant250,000 acres in 15 years. 
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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:·Toese practices yield CO2 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 CO2 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 CO2 emissions through alternative 

fueled vehicles. 

Return to the Cllmate Challenw: Front Paw: 

Return to the EREN Home Pm 

()C)/1819711 :17:54 
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Climate Challenge Participation Accord 
DOE's Energy Partnerships for a Strong Economy 

Clhnate Challenge Parddpation 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 11.B.1 (a and t) of the Climate Challenge Program MOU, AEP will 
undertake the following programs, projects and ~ctions 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 

fu 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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C. 

D. 

$5,000 initial commitment in 1·994 

The Earth Comfort Geothermal Heat Pump Program 
$50,000/year for 5 years initial commitment in 1995 -

I 

- Envirotech - The El ectrot'echnology 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 description of these program,s, projects and actions is included in Attachment B. 

AEP will report annually on activi-~d achievements under the Climate Challenge Program. 
Results achieved during each year 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 prog , ccountirig protocols in Exhibit B of the Climate Challenge Program 
MOU. The first such 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 basilto the extent 

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 its 
voluntary commitments. 

The Climate Challenge Program representative for AEP will be: 

Dale E. Heydlauff, Vice President - Environmental Affairs 
American Electric Power Service Corporation 

. 1 Riverside Plaza 
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. 

B. 

I 

DOE's commitments to AE~ 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 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 fu regulatory and other proceedings pertaining to AEP for purposes bf addressing 
Climate Challenge Program issues, it will provide _notice to AEP. 
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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 m and Exhibit C of the Climate Challenge Program MOU and the· • . ' • . 
results of those actions. • • • • • •. : :- .' • ·- . 

D. 
The Climate Challenge Prog~ representative f~r DOE, who will serve as liaison to AEP, will be: 

• • ' . • ' • 'I ·• ' ~ • • • • •. • • 

• Allan Hoffman 
• U.S: Department of Energy 
Room 6B-128 (EE-10) 
1000 Independence Avenue SW 
Washington, DC 20585 . • 
202-586' 1786 

- I 

. . 

• . DOE agrees to notify DOE prior to or, in any event, no later than 30 days after any change in 
liaison responsibilities or personnel. -• • 

, I 

a:e:eeeccmr:rmNcc DHDHMmmeeeeei:emc:occmmmcmccwcc:emc·cccmccc·cmmmcmcmw:m:m="mw·cccccmmeeecrmrmmmmcmcm:ccmceicemewummmcnmcc·m=maeecemmcccCoeececceec:eeeecencc::ecnccc:enwmc 

III. General Provisions 

A 

B. 

Use of DOE-developed materials by AEP will be governed by the provisions of section IV of the 
Climate Challenge Program MOU, which~ hereby incorporated in this Participation Accord by 
reference. • • 

In addition to ~e foregoing provisions, DOE and_ AEP 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. 
Either party may withdraw from this Participation Accord or any of its activities un~r the Climate 
Challenge Program without ~nalty and without being subject to remedies at law or equity. 

Dr. E. Linn Draper, Jr. Date 
Chairman of the Board, President and 
·Chief Executive Officer • ' • 
American Electric Power Company, Inc. 

Secretary of Energy or designee Date 
U.S. pepartment 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 Clbnate 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 detennined that emissions savings were occurring and would continue to occur in th~ 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 transmissi~n and • 
distribution system energy loss reductions. In the area of fossil plant heat rate improvement, a significant 
number of capilal 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 econom1c 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 CO2 emissions. 

AEP is converting three small coal units to natural gas-burning capabllity 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 CO2 emission rate of 
natural gas compared to coal, an estooate 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 CO2 in 1990. Many of these units are nearing the end of their expected operating 
lives. In addition, the turbines in many of the ~ts 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 CUmate Challenge plan, with a generation projection from the units based on a nonnal 
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-CO2 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 

n0/1lll0711 ·1~•?? 
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of one of the nuclear units by 60 MW e. 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 lin~ 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 timeframe have been included in the Climaie 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 maintt:nance to insure reliability·of 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 CO2 emission rate for the AEP System that factors in non-fossil generation with fossil-based 
generation. 

I 4 .; h.Uhih U CU h h h i O C. 
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Demand-side Activities. Like many utilities, AEP has a demand side management (DSM) program aimed at 
altering the amounts and patterns of its cu~tomers' 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 Tum 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 CO2 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 gen~ration 
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. CO2 
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 CO2 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 
CO2 emissions savings. The first, U.S. EP A'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. Apl> will continue to aggressively market coal 
by-products, and a fly ash utilization program has been included in the plan. Fmally, 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 recognires the role of electrotechnologies, an emission 
savings projection was not developed at this time. 

Ch l hhhhilliiiihhihhlhiihhihhhiin.::.nn: .. :un:.u:::.a:::::.: •• ::::: .. . ......... :::: ... na: ......... :..::.:::.nn••·······•·::•.:::nn •• :1::::e:cc:1:::::u::.::c::::1:.1::n::a..:::: :..:u:: :.:nnn.: C ii ihhhh:ChiihhhiihhthhHhiiiihhh 

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 industry-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 Geothermai Heat Pump Program 
$50,000/year for 5 years initial commitment in 1995 

- Envirotech - The Electrotechnology and Renewable Energy Investment Pool 
Up to $5,000,000 initial commi tment in 1995 

- EV America 
Commi tment 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. 

Emfs.goos Savblgs Projection. The CO2 emissions savings projection for the year 2000 from each of these 
program areas is: 

Supply- side activi t ies 
Demand-side .activi t ies 
Land management & Misc. 

Tota:l 

8.31 million tons 
0.78 million tons 
0.46 million tons 
9.55 million ton• 

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 savings that will be achieved under this Climate 
Challenge Participation Accord. • 

(1}/18/9711 :15:23 
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