HARVARD
UNIVERSITY 188 0 £8 JOHN F. KENNEDY
SCHOOL OF GOVERNMENT

DerroyinG IGCC

IN THis DECADE

WitH 3PArRTY COVENANT
FiNnaANCING

Vorume |

William G. Rosenberg, Dwight C. Alpern,
Michael R. Walker

Energy Technology Innovation Project
a joint project of the
Science, Technology and Public Policy Program
and the
Environment and Natural Resources Program
Belfer Center for Science and International Affairs

2004 - 07
JULY 2004



CITATION INFORMATION

This paper may be cited as: Rosenberg, William G., Dwight C. Alpern and Michael R.
Walker. "Deploying IGCC Technology in this Decade with 3 Party Covenant Financing:
Volume I." ENRP Discussion Paper, Discussion Paper 2004-07. Cambridge, MA:
Belfer Center for Science and International Affairs, Kennedy School of Government,
Harvard University, July 2004. Comments are welcome and may be directed to William
Rosenberg; e-mail William_Rosenberg@KSG.Harvard.edu. Electronic copies of this
report are available at: www.ksg.harvard.edu/bcsia/enrp

PROJECT SPONSORS

Department of Energy, National Energy Technology Laboratory
Environmental Protection Agency, Office of Air and Radiation
National Commission on Energy Policy
John F. Kennedy School of Government
Center for Clean Air Policy
Hogan & Hartson LLC

THIS PAPER 1S AN INDEPENDENT WORK BY THE AUTHORS.
THE VIEWS EXPRESSED ARE NOT NECESSARILY THOSE OF THE SPONSORS OR
THE KENNEDY SCHOOL OF GOVERNMENT.

Financing IGCC - 3Party Covenant ii



AUTHORS

William G. Rosenberg

79 John F. Kennedy Street

Center for Business & Government

Belfer Center for Science & International Affairs
Kennedy School of Government, Harvard University
919.601.0563

wrosenberg@e3ventures.com

Dwight C. Alpern

Research Director

Legal & Regulatory Issues
202.343.9151
Alpern.Dwight@epa.gov

Michael R. Walker

Research Director

Economic & Technical Issues
720.842.5345
mwalker@e3ventures.com

Financing IGCC - 3Party Covenant iii



ACKNOWLEDGEMENTS

The authors of this report would like to offer the deepest appreciation to all of the extraordinary
people and organizations that provided support, assistance, and advice. The project would not
have been possible without the counsel of many experts, or the generous time and resource
contributions of a number of forward thinking people and organizations.

First and foremost, our deepest appreciation to the organizations that sponsored and supported the
effort, including the Department of Energy, National Energy Technology Laboratory;
Environmental Protection Agency, Clean Air Markets Division; National Commission on Energy
Policy; John F. Kennedy School of Government; Center for Clean Air Policy; and Hogan &
Hartson law firm. Without the assistance from these groups, the project would never have gotten
off the ground or made its way to completion.

Thank you to all of our friends and colleagues at the John F. Kennedy School of Government.
Our deepest appreciation to Professor Henry Lee, Jaidah Family Director, Environment and
Natural Resources Program for his tireless assistance in steering the project and ensuring an
organized and thorough peer review. Thank you to Professor John Holdren, Teresa and John
Heinz Professor of Environmental Policy, Director, Science, Technology and Public Policy
Program for his encouragement, advice, and introductions. Thank you also to Dr. Kelly Sims
Gallagher, Director, Energy Technology Innovation Project who was an important, helpful
resource for the project and to Professor Roger Porter, IBM Professor of Business and
Government, Center for Business and Government for his counsel. We would also like to thank
the many other people at the Kennedy School that worked with and supported the project,
including Elizabeth Bulette, Dawn Hilali, Jason Jennaro, Jo-Ann Mahoney, Swaminathan
Narasimhan, John Neffinger, Ann Stewart, and Amanda Swanson.

Special thanks also to Robert Williams, Senior Research Scientist, Princeton University for
sharing his expertise and advice and for assisting with several critical and difficult technical
aspects of the report. We are also grateful for the encouragement and advice of David Hadley,
Commissioner, Indiana Utility Regulatory Commission, Kim Wissman, Deputy Director, Utilities
Department, Public Utilities Commission of Ohio, David Hawkins, Program Director, Climate
Center, Natural Resources Defense Counsel and Jeff Cohen, White House Taskforce on Energy
Project Streamlining.

The project would also like to offer special thanks to Mildred Perry and Gary Stiegel of the
National Energy Technology Lab for their generous support and advice from the outset of the
project, as well as Massood Ramazaan of SAIC for helping the project find its way. Thanks also
to Jim Childress, Gasification Technology Counsel, for sharing his expertise and for connecting
the project with the many knowledgeable people in the gasification industry. Thank you to
Darlene Radcliffe and her colleagues at Cinergy for sharing their knowledge, to Patrick Raher,
Senior Environmental Partner, Hogan & Hartson for his expertise and assistance with many
complex legal and political matters, and to Don Elliott, Adjunct Professor of Law, Yale Law
School for his considered advice.

Finally, thanks to all who attended the February 11, 2004 workshop to discuss the draft report and
offer comments and suggestions. Although the arguments and ideas contained in this work are
strictly those of the authors and do not necessarily represent the views of the sponsors or any of
the other experts consulted along the way, the authors are well aware that without all of the
advice, guidance, and support, successful completion would not have been feasible. Thank you to
our families who put up with extended work hours and everyone that helped this project along as
it endeavored to make a contribution in a very important national energy and environmental
policy arena.

Financing IGCC - 3Party Covenant iv



FOREWORD

These two volumes emanate from fourteen months of research, discussion and countless
drafts. The three authors, William Rosenberg, Dwight Alpern, and Michael Walker,
conducted meetings with key players, including officials from both the federal and state
government, representatives of the power, engineering, coal and chemical industries,
environmental groups and academic experts. We are especially grateful for the
cooperation of the Carbon Mitigation Initiative at Princeton University and two of its
leaders, Robert Socolow and Robert Williams, and for the continuing advice from the
MIT Laboratory for Energy and the Environment.

Both of these volumes have been extensively peer reviewed by a team of experts,
including faculty at Harvard, Yale, and Princeton. The authors have consulted with
officials from the Electric Power Research Institute (EPRI), Center for Clean Air Policy
(CCAP), and the National Association of Regulatory Utility Commissioners (NARUC).
The authors also benefited from a workshop held at the John F. Kennedy School in
February, 2004. Over eighty experts from across the country participated in a discussion
on opportunities to overcome the financial and political challenges confronting the
deployment and commercialization of Integrated Gasification Combined Cycle
technologies (IGCC), (see the ENRP rapporteur's report: “Workshop on Integrated
Gasification Combined Cycle: Financing and Deploying IGCC Technologies in this
Decade,” #2004-06).

These reports are part of a three-year program in the Kennedy School's Energy
Technology Innovation Project (ETIP), a joint effort of the Environment and Natural
Resources Program (ENRP) and the Science, Technology and Public Policy Program
(STPP). ETIP has fostered extensive work on the obstacles and opportunities for
development and utilization of IGCC technologies in China and India, as well as in the
United States.

These efforts are stimulated by three policy imperatives: the need to increase the use of
indigenous coal supplies and to meet a growing demand for electricity; the need to clean
up our air, and reduce the threat of global climate change; and the need to address the
nation's energy security. These reports provide a blueprint of how the United States might
take the initial steps to commercially deploy IGCC technology to significantly improve
our air, economy, and national interest.

We are very grateful for the support of the National Commission on Energy Policy, the
Department of Energy, the Environmental Protection Agency, the Hewlett Foundation,
the Packard Foundation, the Roy Family Fund, and the hundreds of experts who have
generously given the authors the benefit of their advice and counsel.

John Holdren and Henry Lee
Co-chairs, Energy Technology and Innovation Project
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REPORT ORGANIZATION

The paper is divided into two volumes. Volume | describes IGCC technology, why it is
an important advanced clean coal technology for generating electricity, the hurdles to
near-term deployment, the 3Party Covenant financing and regulatory program to
stimulate near-term IGCC deployment, and how the 3Party Covenant improves the
economics of IGCC technology to make it competitive. Appendix A of Volume | outlines
the components of federal legislation that are needed to implement the 3Party Covenant.

Volume |1 provides a detailed legal analysis of the federal and state authorities and
regulatory mechanisms for implementing the 3Party Covenant, including a review of
traditional electric utility regulatory systems, the current regulatory systems in 5 specific
states, and a model regulatory mechanism for review and approval of IGCC project costs
under the 3Party Covenant.
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