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Dr. Orans founded Energy and Environmental Economics, Inc. (E3) in 1989. An economist and engineer,
he has focused throughout his career on the challenges facing the electricity industry. He is a trusted
advisor to a broad range of clients that have included government agencies, utilities, system operators,
regulators, independent power producers, energy technology companies, public interest organizations,
and investors. He has led E3 teams on numerous high-impact and high-profile projects that have required
both rigorous technical analysis and the ability to effectively distill actionable insights to help E3’s clients
make informed decisions as they develop innovative projects, programs, or policies.

Dr. Orans’ pioneering work in utility planning has centered on the design and use of area and time-specific
(ATS) marginal costs for both pricing and evaluation of grid infrastructure alternatives. This seminal work
has led to detailed area costing applications in pricing, marketing, and planning for many utilities
throughout North America. He is an expert in designing wholesale transmission tariffs and has served as
an expert witness in regulatory proceedings on retail rate design and wholesale transmission pricing,
including for Canada’s three largest utilities: BC Hydro, TransEnergie, and Ontario Power Generation.

In a recent forward-looking study, Dr. Orans provided his expertise to California’s energy and
environmental regulators in evaluating the operational challenges, feasibility, and cost consequences of
a higher Renewables Portfolio Standard (RPS) in California by 2030.! This assessment included technical
input from the California Independent System Operator (CAISO) as well as independent reviews from a
distinguished four-member advisory panel and utilized E3’s best-in-class Renewable Energy Flexibility
(REFLEX) model. Additionally, in consultation with advisors to California’s Governor and principals and
staff from the energy agencies and the CAISO, Dr. Orans and E3 staff developed a set of technology
deployment scenarios that meet California’s goal of reducing greenhouse gas (GHG) emissions to 80
percent below 1990 levels by 2050.? This analysis leveraged E3’s California PATHWAYS model, an
economy-wide, infrastructure-based GHG and cost analysis tool that captures interactions among the
buildings, industry, transportation, and electricity sectors in a low-carbon future.

Dr. Orans has also guided E3’s national deep decarbonization analysis, most notably in the influential
report Pathways to Deep Decarbonization in the United States.® Co-authored with Lawrence Berkeley
National Laboratory (LBNL) and Pacific Northwest National Laboratory (PNNL), its principal finding is that
multiple pathways exist to achieving deep decarbonization by midcentury at manageable cost. The report
was published for the Deep Decarbonization Pathways Project (DDPP), an initiative led by the United
Nations Sustainable Development Solutions Network (SDSN) and the Institute for Sustainable
Development and International Relations (IDDRI) to explore how countries can transform their energy

! https://www.ethree.com/projects/modeling-californias-50-percent-renewables-portfolio-standard/
2 https://ethree.com/public_projects/energy principals_study.php
3 http://unsdsn.org/wp-content/uploads/2014/09/US DDPP Report Final.pdf
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systems by 2050 to achieve needed greenhouse gas reductions. These models continued to be used by
leading jurisdictions in Hawaii, New York, California and Minnesota to facilitate the transition to clean
energy.

Dr. Orans is a respected thought leader who is often asked to share his expertise and vision for the energy
industry. He regularly publishes in refereed journals and has twice taught a graduate course on electric
utility planning at Stanford University and continues to give guest lectures. He received his Ph.D. in Civil
Engineering from Stanford University and his B.A. in Economics from the University of California at
Berkeley.

DEPARTMENT OF ENERGY Washington, DC
Lead Consultant 1989 - 1990
Dr. Orans was the lead consultant on a cooperative research and development project with the People’s
Republic of China. The final product was a book on lessons learned from electric utility costing and
planning in the United States.

ELECTRIC POWER RESEARCH INSTITUTE Palo Alto, CA
Consultant 1987 — 1989

Dr. Orans developed the first formal economic model capable of integrating DSM into a transmission and
distribution plan; the case study plan was used by PG&E for a $16 million pilot project that was featured
on national television and the approach and method was published by EPRI and used by several leading
utilities to integrate efficiency and other distributed resources into their distribution planning processes.

PACIFIC GAS & ELECTRIC COMPANY San Francisco, CA
Research and Development Department 1984 — 1991

Dr. Orans’s first application of his targeted evaluation approach shows that targeted, circuit-specific,
localized generation packages or targeted DSM can in some cases be less costly than larger generation
alternatives. PG&E used the new approach to develop a 500kW photovoltaic (PV) facility at their Kerman
substation. This is the only PV plant ever designed to defer the need for distribution capacity.

Corporate Planning Department 1986-1992

Dr. Orans was the lead consultant on a joint EPRI and PG&E research project to develop geographic
differences in PG&E’s cost-of-service for use in the evaluation of capital projects. The approach was
filed and adopted by the California Public Utilities commission. He also designed and implemented the
first version of the shared savings DSM incentive mechanism that was ultimately used for all investor
owned utilities in California and is still used today.

Rate Department Economist 1981-1985

As an economist at PG&E, Dr. Orans was responsible for the technical quality of testimony for all electric
rate design filings. He was also responsible for research on customers’ behavioral response to
conservation and load management programs. The research led to the design and implementation of
the first and largest residential time-of-use program in California and a variety of innovative pricing and
DSM programs.
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