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Wednesday, June 28, 2006 
3:00 - 4:00 Registration Islands Ante Room 
4:00 - 6:00 Welcome to Conference: Michael A. Crew Islands 
 Karl A. McDermott: Competition as the Foundation of Regulation – An Exploration in the History of Ideas 
 William E. Kovacic: Competition Policy and Changing Conceptions of Institutional Capability 
6:00 - 9:00 Cocktail Hour Regency Patio 

Dinner & Keynote Speech: Regency C 
 

Thursday, June 29, 2006 
8:00 - 9:40  Concurrent Sessions Islands A/B 

GRID MANAGEMENT  A 
Chair:  
Discussants:  
Jeremy Bloom: Optimal Equipment Replacement and the 
Value of Testing 
Robert Entriken: Elementary Analysis of Energy Options for 
Resource Adequacy 
Peter C. Flynn: Optimizing the Configuration of Pumped 
Storage in Deregulated Power Markets  

TRANSMISSION  B 
Chair:  
Discussants:   
Anjali Sheffrin: Gains from Trade Model Helps Identify 
Benefits of Transmission Expansion 
Farrokh A. Rahimi, Jeff McDonald, and Mingxia Zhang, 
and Benjamin F. Hobbs: The Feasibility Index Method for 
Competitive Transmission Path Assessment 
Kevin Woodruff: How Much Market Can We Afford? 

9:40 - 10:00  Coffee Break   
10:00 - 11:40  Concurrent Sessions  Islands A/B 

TRANSFORMATION  A 
Chair:  
Discussants:  
David T. Barker: Market Transformation in Cost Benefit 
Analysis 
Cliff Rochlin: Revisiting Industry Convergence 
Brian C. Prusnek: IRP in California: Paving the Way for 
Sustainable Energy Policy 

CAPACITY  B 
Chair:  
Discussants:   
Carl Pechman: The Policy Response to the California Energy 
Crisis – Is it Adequate? 
Scott M. Harvey: Resource Adequacy Mechanisms:  Spot 
Markets and Their Alternatives 
Gary A. Stern: A Capacity Market Proposal for California 

11:40 - 1:00  Lunch Break 
1:00 - 2:30  Concurrent Sessions  Islands A/B 

ACCESS  A 
Chair:  
Discussants:  
Jerome Bezzina & Rachele Gianfranchi: Alternative 
Telecommunication Networks and Open Access Policy 
Michael D. Pelcovits & Rick Warren-Boulton: Open 
Access Policies and Incentives for Innovation in Telecomm  
Aram Shumavon: Regulatory Implications for Voice and 
Data Services among Telecommunications Service Providers 

DYNAMIC PRICING I  B 
Chair:  
Discussants:  
Ahmad Faruqui: The Impact of Dynamic Pricing on Hourly 
Loads 
Janice S. Berman & Susan E. McNicoll: Demand Response 
Opportunity for the Mass Market with PG&E's AMI Project 
Ross C. Hemphill: Developing a Portfolio of Electricity 
Pricing Products for Large Industrial Customers 

2:30 - 4:00  Concurrent Sessions  Islands A/B 
WIRELESS  A 
Chair:  
Discussants:  
Michael Ward: Fixed-Mobile Telephone Subscription 
Substitution in the U.S. 
David J. Salant: Technology Neutral Procurement of 
Municipal Wireless Broadband Networks 
Anurupa Sen: Emergence of MVNOs – Do MVNOs Need 
Regulation to Survive? 

DYNAMIC PRICING II  B 
Chair:  
Discussants:  
John Kelly: A Modest Proposal to Simplify Unnecessarily 
Complicated Proposals for Efficient Pricing of Electricity 
Michael Kelleher, Charles Goldman & Bernie Neenan: 
Identifying and Overcoming Customer Aversion to Hourly 
Pricing 
Mark Reeder: Want to Put an End to Capacity Markets?  
Think Real-Time Pricing 



19th ANNUAL WESTERN CONFERENCE  PRELIMINARY December 7, 2005  
Friday, June 30, 2006 
8:45 - 10:40  Concurrent Sessions  Islands A/B 

COST OF CAPITAL  A 
Chair:  
Discussants:  
Ronald Knecht: Imputed-Debt and Ratemaking – Solutions 
in Search of a Problem 
Paul T. Hunt: Alternative Methods of Estimating Utility Cost 
of Capital 
Terry Urbine: Other Taxes 

RISK  B 
Chair:  
Discussants:  
Art M. Altman:  Hedging Energy Portfolio Risks with 
Available Market Instruments 
Chris M. Schlegel: Better and Faster Measures of Energy Risk 
– and How to Actually Do It 
Steve W. Chriss: Regulatory Incentives and Natural Gas 
Purchasing – Lessons from the Oregon Natural Gas 
Procurement Study 

10:40 – 11:00  Coffee Break   

11:00 - 12:55  PLENARY  Islands 
Chair:    Discussants:  
Kevin P. Coughlan: Water Regulation – Reforming the Back-Water of Regulation 
Timothy J. Brennan: Fair Trade or Imperialism – Importing “Merger Guidelines” into (De)Regulatory Policy 
Spiegel Menahem: Bundled Vs. Unbundled Utilities 

12:55 - 1:00  Concluding Remarks – Michael A. Crew 
  

SPEAKERS DISCUSSANTS & CHAIRS  
Art M. Altman, Program Manager, Power Markets & Risk Management, EPRI 
David T. Barker, Economist, Southern California Gas Company/SDG&E 
Janice S. Berman, Director, Rates & Tariffs Department, Pacific Gas & Electric 
Jerome Bezzina, Regulatory Economist The World Bank 
Jeremy Bloom, Manager, Power Delivery Asset Management, EPRI 
Timothy J. Brennan, Professor of Public Policy and Economics, University of 

Maryland Baltimore County 
Steve W. Chriss, Economist, Public Utility Commission of Oregon 
Kevin P. Coughlan, Director, Water Division, California Public Utilities 

Commission 
Michael A. Crew, Director – CRRI, Rutgers University 
Robert Entriken, Manager Policy Analysis, EPRI 
Ahmad Faruqui, Vice President, CRA International 
Peter C. Flynn, Poole Chair in Management for Engineers, University of 

Alberta 
Rachele Gianfranchi, ICT Specialist, The World Bank 
Scott M. Harvey, Director, LECG 
Ross C. Hemphill, Vice President, NERA Economics Consulting 
Paul T. Hunt, Manager of Regulatory Finance and Economics, Southern 

California Edison Company 
Michael J. Kelleher, Senior Vice President, National Grid USA 
John Kelly, Director of Economics and Research, American Public Power 

Association 
Ronald Knecht, Economist, Public Utilities Commission of Nevada 
William E. Kovacic, E.K. Gubin Professor of Government Contracts Law, The 

George Washington University Law School 
Karl A. McDermott, Vice President, NERA Economics Consulting 
Susan E. McNicoll, Principal Regulatory Analyst, Pacific Gas & Electric 
Carl Pechman, President, Power Economics 
Michael D. Pelcovits, Principal, Microeconomic Consulting and Research 

Associates, Inc.  
Brian C. Prusnek, Chief of Staff to Commissioner Kennedy, California Public 

Utilities Commission 
Farrokh A. Rahimi, Principal Market Engineer, California Independent System 

Operator 
Mark Reeder, Acting Director - Office of Regulatory Economics, New York 

State Department of Public Service 
Cliff Rochlin, Market Consultant, Southern California Gas Company 
 
 
 
 
 
 

David J. Salant, Principal, ERS Group and Adjunct Senior Research Scholar, 
Columbia Institute for Tele-Information 

Anurupa Sen, Associate Analyst, , NERA Economics Consulting 
Chris M. Schlegel, Risk Control, Southern Company 
Anjali Sheffrin, Director of Market Analysis, California Independent System 

Operator 
Aram Shumavon, Advisor, California Public Utilities Commission 
Menahem Spiegel, Associate Professor and Associate Director – CRRI, Rutgers 

University 
Gary A. Stern, Director of Market Monitoring and Analysis, Southern 

California Edison 
Terry Urbine, Analyst, Arizona Public Service Company 
Michael Ward, Associate Professor, University of Texas at Arlington 
Kevin Woodruff, Principal, Woodruff Expert Services 
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HOTEL RESERVATIONS  
Sufficient Rooms are reserved at the Hyatt Regency for all of the 
Conference participants.  Participants should register for the 
conference by returning registration forms to Hyatt Regency. 
Reservations must be received by June 1, 2006.  Hotel 
reservation can be made online or  
 
1 Old Golf Course Road, 
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REGISTRATION  INFORMATION 
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Competition as the Foundation of Regulation: An Exploration in the History of Ideas 
 
By  
Karl McDermott 
Vice President 
NERA 
 
In virtually every textbook on Regulation at some point there is a discussion of how 
regulation is designed to mimic or duplicate in some fashion the outcomes of a 
competitive market. Competition after all is the benchmark market structure of economic 
theory. The result of a competitive process, a process not often specified, produces a set 
of prices that equal marginal cost, the efficient minimum scale level of output and a 
normal profit. Regulation, it is argued; should produce these same results, so that a cost 
based rate that competition produces would imply that a just and reasonable rate has been 
established that protects the customer. In some sense prudent costs are the just and 
reasonable costs and prudent costs were the costs generated under competition. But can 
this standard truly be reasonable? Given that a utility must serve all demand forthcoming 
at prevailing rates, have its rates set by administrative process rather than management 
fending for itself in a market; and furthermore have its profit level set and monitored by 
the regulator, then can it really be possible for regulation to ever duplicate competition? 
 
Examining the standard reference text dating back to the turn of the century, this paper 
explores the prevalence and power of the competitive analogy and the effect it has had on 
the regulatory policies over the last century. We shall see that the concept of regulating to 
achieve competitive outcomes meant very different things to different writers and that the 
policy paths that this idea supported were often opportunistic at best. Both static 
equilibrium concepts of regulation, such as the traditional ratebase rate-of-return 
regulation and dynamic conceptions of regulation such as performance or incentive 
regulation have developed from the competitive analogy. The paper will conclude with 
an examination of some of the fundamental problems that have arisen as a result of the 
misuse of the competitive paradigm as a foundation for regulation. 



Competition Policy and Changing Conceptions of Institutional 
Capability 
 
Abstract for 19th Annual Western Conference 
 
 
William Kovacic 
George Washington University Law School 
 
ABSTRACT 
 
The Supreme Court's recent decision in the Trinko v. Verizon case focused 
heavily on the comparative efficiacy of public utility regulation and antitrust 
oversight as mechanisms for promoting competition in sectors that remain 
subject to significant regulatory control.  The Court's decision to deny 
antitrust liability in Trinko rested heavily on its view that regulatory 
oversight was no less effective a means for promoting competition than 
recourse to Sherman Act monopolization lawsuits.  The Court's opinion 
raises interesting questions about the extent to which courts should consider 
institutional capacity -- of regulatory agencies and of antitrust bodies -- in 
deciding how competition laws should be applied in regulated industry 
sectors.  The issue arises prominently in the a variety of areas, including 
telecommunications, electric power, postal services, health care, and public 
procurement. 
 



OPTIMAL EQUIPMENT REPLACEMENT AND THE VALUE OF TESTING 
 
 
 

Jeremy A. Bloom 
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Utilities today face the twin challenges of satisfying increasingly high standards for 
reliability and service quality while at the same time reducing costs and improving 
earnings. To meet the challenges, utilities are adopting asset management as their 
framework for allocating capital and operation/maintenance budgets. Simply stated, asset 
management consists of decision-making processes which have the goal of deriving the 
most value from utility assets within the available budget. 
 
Many utilities today have aging delivery infrastructure, including equipment such as 
underground cables and power transformers, that is rapidly deteriorating. In many cases, 
utilities face substantial replacement costs as cohorts of equipment installed during 
periods of high load growth in previous decades simultaneously begin to show rapidly 
increasing failure rates as they reach end of life. The capital required to replace this vital 
infrastructure will represent a substantial financial burden for utilities over the coming 
decade. Thus, equipment replacement decisions represent an importance aspect of asset 
management. 
 
This paper describes and illustrates a decision framework for equipment replacement. It 
uses a simple economic model to show how to find the optimal (that is, the lowest life-
cycle cost) policy for replacing aging equipment. The model uses dynamic programming, 
and it is discussed in detail in several EPRI reports as well as in many text books. This 
paper also describes and illustrates how to include the possibility of testing in the 
decision framework for equipment replacement. The model uses Bayesian analysis, and it 
is also discussed in detail in several EPRI reports as well as in many text books. The 
model developed here does not exhaust the power of dynamic programming and 
Bayesian analysis methods, but it does illustrate the basic concepts in a straightforward 
and concrete manner. 



 
Managing a population of aging equipment requires considering three distinct 
phenomena: 1) representing the dynamic processes of failure and replacement of the 
equipment; 2) projecting changing failure rates as equipment ages; 3) balancing the costs 
of equipment failure with replacement options to come up with the least-cost equipment 
replacement policy. 
 
When considering when to replace aging equipment, the likelihood that the equipment 
will survive another year represents a critical uncertainty. In the simple optimal 
replacement age model discussed in this paper, equipment is replaced when the survival 
probability becomes low enough that the cost of immediate replacement is less than 
waiting a year and paying for a failure if the equipment fails during that time. One way to 
reduce this uncertainty, and thus the cost of the replacement policy, is to use diagnostic 
tests to determine which equipment is more likely to fail at a certain age, and then to 
replace only that equipment rather than all the equipment of that age. The value of testing 
derives from the information it provides about equipment condition that permits better 
forecasting of future failures.  
 
To test or not is a decision, just as is the decision to replace now or wait. In fact, the two 
decisions are intimately linked, since the value of testing depends on the action taken as a 
result of the test outcome. A test has no value unless at least one of its possible outcomes 
changes the replacement decision. That fact implies that it is not always useful to test; at 
some ages, equipment failure is either so unlikely or so likely that a test would not 
change the decision, so typically tests are applied only at ages when the failure 
probability is in some intermediate range. However, testing also introduces its own 
uncertainty, since most tests are not perfectly accurate. The value of testing depends on 
its ability to discriminate equipment that is likely to fail from that which is not. 
 
This paper derives a simple economic model for optimal equipment replacement which 
includes an option to test. Using representative data, the model quantifies the value of 
optimal equipment replacement and the value of testing. It also demonstrates the trade-off 
between the equipment replacement budget and the overall reliability of the system. 



Abstracts for 19th Annual Western Conference 
 
Robert Entriken 
EPRI 
 
 
Title: Elementary Analysis of Energy Options for Resource Adequcy  
 
Abstract: We examine a few elementary cases of forward contracting and a process by 
which capacity contracts with energy strike prices can lead to incentives for enhanced 
competition.  To motivate and to better enhance the reader’s understanding of the 
experiments in the body of this report, we provide an elementary analysis of markets for 
electricity capacity and energy.  It is structured as a sequence of problems and potential 
solutions for a cast of characters: a Regulator, a Single Buyer, and either a monopoly 
supply or a duopoly of identical suppliers in a market.  This idealized market is both 
challenging and transparent, and for these reasons, it serves well as an example of our 
experimental methodology. 
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Optimizing the Configuration of Pumped Storage in Deregulated Power Markets 
 
Peter Flynn 
University of Alberta 
 
 
In a deregulated power market pumped storage is a means of storing electrical energy 
during periods of low price and recovering it, less an efficiency penalty, for sale during 
periods of high price.  The energy lost due to storage is a function of the technology; 
recent pumped storage facilities using reversible pump generators have achieved 
efficiencies over 80%.  The amount of energy stored (MWh) is set by the reservoir 
capacity, while the rate at which energy can be stored or sold (MW) is set by the 
capacity of the pump/generator and related equipment.  Sizing of the pump/generator 
relative to the reservoir is a key element of optimizing return on investment.  For a first 
stage analysis of pumped storage we use historical diurnal power prices to predict future 
price patterns.  Two examples from Alberta, Canada show that the optimal sizing of the 
pump/generator relative to reservoir capacity is a function of three factors: the specific 
storage technology (storage efficiency), the deregulated market (diurnal price pattern) 
and the specific site within the deregulated market (site specific interconnection 
charges).  For the same diurnal price pattern and technology, site specific 
interconnection charges can shift the optimal duration of generation. 



DRAFT 
GAINS FROM TRADE MODEL HELPS IDENTIFY BENEFITS OF 

TRANSMISSION EXPANSION 
By 

Anjali Sheffrin, Ph.D. 
Director of Market Analysis 

California Independent System Operator 
 

 
 
 
There is significant amount of debate among industry practitioner as to what is 
the relevant expected benefit measure to compare the estimated cost of a 
transmission upgrade. Many suggest it should be the decrease in congestion 
costs on a line as compared to the cost of the upgrade as the relevant 
comparison. Others have argued it should be simply the reduction in cost to 
serve load. Still others have argued that it is the traditional measure of the 
change in total production cost of meeting load with and without the upgrade. 
The CAISO’s Transmission Economic Assessment Methodology (TEAM) utilizes 
the fundamentals of gains form trade to consistently defines benefits and shows 
that the three traditional measures described above are only partial measures of 
the full benefits of a transmission expansion.  We demonstrate how benefits can 
be consistently measured counting cost to load, congestion revenues, and 
generation revenues. We then demonstrate how these three components in fact 
equal the change in production costs from an upgrade. 
 
The fundamental basis of TEAM depends on gains from trade modeling 
traditionally used in economic trade theory. These models provide the framework 
for consistently identifying benefits from transmission expansion and providing 
the economic intuition for understanding the impact of expansion to different 
parties. Using trade theory as the foundation for modeling transmission benefits, 
we have a means to understand which direction to expect benefits to move given 
changes in input assumptions. This foundation is critical in debugging the results 
from complex models that include production costs, transmission network 
constraints, and strategic bidding of prices by market players. 
 
 
Our TEAM framework provides a structure for summarizing the benefits, costs, 
and risks of the proposed transmission upgrade to the decision makers.  The 
framework should be consistent from one study to another so that alternative 
project investments can be evaluated against a common standard.  The benefit 
framework should also be able to present the relative economics of a project 
from a variety of perspectives –consumer, producer, and transmission owner, 
and on a societal or regional basis. 
 



   
    

The Feasibility Index Method for Competitive Path Assessment 

By 

Farrokh A. Rahimi, Jeff McDonald, and Mingxia Zhang 

California ISO, Folsom, CA 

B.J. Hobbs 

Johns Hopkins University, 
Baltimore, MD 

Abstract 

Transmission constraints increase the potential for exercising market power by raising the 
level and decreasing the elasticity of effective demand curves facing generators. There 
are several distinct types of market power opportunities that transmission constraints can 
present. The most familiar is high concentration of supply within load pockets. In that 
case, by withholding capacity, local generation can induce congestion on connecting 
paths and prevent additional supply from entering the market, creating an uncompetitive 
situation for the residual demand in that location. The focus of competitive path analysis 
is the identification of transmission constraints that result in this type of uncompetitive 
conditions.  

Pivotal supplier analysis is central to competitive path assessment. It is a common feature 
of the MISO and PJM competitive path assessment methodologies. Although those ISOs 
have different methods of determining the relevant supply and demand for pivotal 
supplier analysis, they both use generation shift factors. However, their choice of the 
slack bus(es) for determination of generation shift factors is different. In general, and 
specifically in both cases of MISO and PJM, the choice of the slack bus(es) for 
determining the shift factors is rather arbitrary and has a potentially important impact on 
the outcome of the pivotal supplier analysis. The methodology presented here, developed 
by the authors for CAISO, attempts to address the pivotal supplier analysis without the 
need to designate a slack bus(es) for the determination of the shift factors. In fact, the 
methodology proposed here does not even use the shift factors. Another advantage of the 
proposed method is that the method is comprehensive, in that it considers the interacting 
effect of all constraints at once.  

The basic idea underlying the methodology proposed here is to take out all supply 
resources of a specific supplier (or more suppliers if two or more jointly pivotal supplier 
analysis is desired) and determine if the remaining suppliers’ resources can be scheduled 
to meet the load subject to the transmission constraints, i.e., if a feasible solution exists 
with the remaining supply. This is done simultaneously for the entire system’s set of 
loads, resources, and transmission facilities. In case a feasible solution does exist, the 
supplier(s) in question are not pivotal for congestion relief on any path under the set of 
supply/demand/system conditions. Otherwise the supplier(s) in question are pivotal for 
congestion relief on the paths that cause solution infeasibility.  

To identify those paths and quantify the relative degree of infeasibility each cause, we 
define a “feasibility index” (FI) for each transmission constraint with respect to each 
supplier. To define the FI index, we modify the basic scheduling and market clearing by 
treating all transmission constraints as soft constraints with very high penalties (orders of 
magnitude higher than the highest bid price or the prevailing bid cap) for violating the 

Farrokh Rahimi  Page 1 of  2                               



Abstract 

 

How Much Market Can We Afford? 
(An Agnostic’s Comments on the Costs of Electricity Markets) 

 

submitted November 29, 2005, by Kevin Woodruff 
Principal, Woodruff Expert Services 

to Center for Research in Regulated Industries 
for consideration for at 19th Annual Western Conference, June 2006 

 

Economists frequently tout the benefits of “markets” when arguing for additional 

“deregulation” of the electricity industry, often appearing to assume that any structure 

that looks more like a “market” that the existing system will ipso facto provide the 

benefits that markets can provide.  Such blithe assertions, however, often ignore one 

critical – and again, unique – aspect of “electricity markets”.  In other businesses, the 

costs of developing new products and services, and the infrastructure to deliver them, 

tend to be either “common” goods supported by all (such as paved roads) or financed 

instead by the sellers based on the hope they will ultimately recover such costs from 

customers (such as the iPod).  However, in the electricity business, implementation of 

new markets (or “market mechanisms”) typically requires that substantial new fixed costs 

and risks be imposed upon customers.  Further, such costs and risks tend to be borne by 

customers for long durations, regardless of whether the related “market” expansion 

provides any benefits. 

 

This paper will examine this issue with regard to one type of investment often justified on 

the grounds it will improve the functioning of markets:  expansion of the transmission 

network.  The paper will argue that off-handed assertions that an investment will have 

value because it will “help markets function better” should be summarily rejected.  

Instead, the paper will suggest, proposals to impose fixed costs on customers in order to 

enhance electric markets should instead be judged based on their own apparent merits as 

specific “business deals” for the customers that will pay the related costs. 

 



Market Transformation in Cost Benefit Analysis 
 

David T. Barker 
 

Abstract 
 
The California Public Utilities Commission (CPUC) currently uses cost benefit analysis 
of energy efficiency (EE) programs, demand response (DR) programs, and distributed 
generation (DG) to assure that they have a prominent place in utility resource acquisition.   
If a current proposed decision before the CPUC is adopted, cost benefit analysis of EE, 
DR, and DG will be expanded to include the potential for “market transformation.”1   
 
A term coined in the 1990s, “market transformation” was meant to address market 
barriers such as split incentives, asymmetric information, and differences between social 
and private discount rates that lead to an underinvestment in energy efficiency in a 
competitive marketplace.2  A more recent definition has expanded market transformation 
to include any lasting changes on the consumer’s choice set, not just those related to the 
elimination of market barriers.  Under the broader definition, a market intervention, such 
as buying down the first cost of a technology, can cause market transformation if it 
induces innovation and learning-by-doing that permanently lowers the relative price of 
the technology.3      
 
Significant effort was put into defining and analyzing market transformation in California 
between 1995 and the Energy Crisis in 2000 based on a market barrier definition of 
market transformation.4  This literature cites the most difficult challenges to implement 
the method are establishing causality and sustainability.5  The current paper builds on 
this prior work and the induced innovation literature6 to further develop a theoretical and 
empirical framework necessary for assessing causality and sustainability of market 
transformation under the more recent, broader definition.  Data criteria are proposed and 
applied to examples from EE, DR, and DG to assess whether market transformation 
effects can be quantified, or whether the data requirements are so severe that decision-
making devolves into speculation and rolling the dice on favored technologies.        
 

                                                           
1 California Public Utilities Commission, Proposed Decision of ALJ Malcolm, R.04-03-017 (Mailed 
9/6/2005), conclusions of Law number 13. 
2 Joseph Eto, Ralph Prahl, and Jeff Schlegel, “A Scoping Study on Energy-Efficiency Market 
Transformation by California Utility DSM Programs,” July 1996. 
3 Richard Duke and Daniel M. Kammen, “The Economics of Energy Market Transformation Programs,” 
The Energy Journal, 20(4), 15-64.  
4 See Frederick Sebold, et al., “A Framework for Planning and Assessing Publicly Funded Energy 
Efficiency,” March 2001, for theoretical framework discussion. For empirical implementations, see Jane S. 
Peters, et al.,  “Market Effects Summary Study, Final Report,” December 1998, Volumes 1 and 2. 
5 TecMarket Works, “The California Evaluation Framework,” June 2004, p. 250. 
6 David Popp, “Induced Innovation and Energy Prices,” American Economic Review, vol. 92 number 1, 
160-180. 



Revisiting Industry Convergence 
 

Cliff Rochlin 
Southern California Gas Company 

 
 
Convergence is the breaking down of traditional industry products and services that are 
associated with established market boundaries into new value propositions.  It differs 
from conglomeration, which focused on financial returns from individual business units.  
Instead, convergence attempts to build synergies across businesses that create customer 
value.  Customers develop new, wider relationships with suppliers, which are based more 
on the value of a relationship than just the provider of a single product or service.  
Regulatory convergences across industries, over wider regions than local service 
territories, and between regulatory agencies are needed to support industry convergence.  
Product standardization and reliable, nondiscriminatory, access to delivery systems are 
also needed. 
 
With the relative success of gas industry deregulation and the technological convergence 
of media, telecom, and computing, the initiation of electric industry deregulation in the 
middle to late 1990s led to the conclusion that convergence between retailing and the 
convergence of service delivery were inevitable.  The leaders of the drive to convergence 
to a ‘BTU World’ and the expected winners in the new, converged energy market were 
the diversified energy companies that excelled in the deregulated gas industry.  However, 
after the California energy crisis, the bankruptcy of most of the energy service providers, 
and the withdrawal of FERC’s Standard Market Design Notice of Proposed Rulemaking, 
surviving energy providers have returned to the ‘basics’ and regulators have had second 
thoughts about electric deregulation. 
 
In this new hybrid world of partial electric deregulation, is energy convergence still 
viable?  I reassess the inevitability of industry convergence, with an emphasis on 
understanding the importance of delivery systems, especially the electric transmission 
grid.  The electric transmission grid plays a central role in both competitive markets and 
convergence because it is expected to support much larger volumes of regional trade and 
coordinate electricity sellers and buyers over a larger footprint than today.  However, 
investment in electric transmission has been lagging system needs.  Finally recognizing 
the need for new transmission investment, both industry participants and regulators are 
seeking new incentives for transmission investment.  With a more robust transmission 
system, aimed at supporting electric markets, will it also lead to a new push for industry 
convergence?  
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CRRI Abstract 
 
IRP in California: Paving the Way for Sustainable Energy Policy 
 
Brian Prusnek, California Public Utilities Commission 
 
Since the energy crisis of 2000/2001, energy procurement policies in California 
have focused on up-front reasonableness review, Integrated Resource Planning, 
and Demand Side Management.  This is in contrast to a “let the market decide” 
or competitive market forces policy that was in place through the crisis.  Some of 
this policy direction was conceived by the California legislature while certain 
other aspects were promoted by the California Public Utilities Commission.  This 
paper chronicles the recent policy movement toward Integrated Resource 
Planning, up front reasonableness review and the rebirth of Demand Side 
Management as a viable tool utilities can embrace to meet the growing needs of 
their consumers.  This paper can be viewed as a case study, but more 
importantly, the goal is to evidence the role of state policy in fostering stable and 
sustainable energy policy that can and will meet the needs of a growing 
population.   
 
Topics: energy procurement, renewable energy, energy efficiency, demand 
response, up-front reasonableness review, demand side management, 
integrated resource planning, and sustainable development policy.   



 The Policy Response to the California Energy Crisis:  Is it Adequate?1

 
Abstract for Western Conference - 2006 
Center for Research in Regulated Industries - Rutgers Business School 
 
Dr. Carl Pechman 
Power Economics, Inc. 
 
The California Energy Crisis is often referred to as a “perfect storm” created by an 
improbable combination of both physical and institutional factors.  Future storms do not 
have to be perfect storms to inflict significant damage on the state’s economy.  This paper 
will ask: Has the policy response to the crisis at the federal and state levels been 
adequate? 
 
The concept of adequacy is important to define.  Unambiguously, adequacy requires that 
the policies adopted by the state and federal government are sufficient to protect against 
another period of price excursions and unreliability similar to that experienced during the 
crisis.  An alternative perspective on adequacy includes whether the policies deliver the 
benefits of competition to the consumers of California.  The promised benefits of 
competition are prices to California’s electricity consumers that are lower than would 
have been expected under regulation.  I propose to look at adequacy from both 
perspectives. 
 
There will never be consensus about all of the causes of the California Energy Crisis.  
Many of the factors that led to the crisis are generally accepted, such as the shortage of 
hydro-electricity in the Northwest, and limitations on utilities’ ability to forward contract 
power.  The more controversial factors, that thwart consensus, generally relate to the role 
of market manipulation and the failure of the Federal Energy Regulatory Commission to 
take effective action to curb market prices.  My perspective is that the market was 
manipulated, and that policies adopted in response to the crisis need to reflect the fact that 
the market was manipulated. 
 
Public policy has responded in a number of major ways to the events of the California 
electricity crisis.  One area in which there has been substantial change in policy is 
redefining roles in the procurement of energy and capacity.  The California Public 
Utilities Commission has renewed to a great extent the utilities’ responsibility to procure 
power.  In addition, the state is investigating the development of capacity markets, which 
theoretically should dampen market volatility.  A second area where there has been 
significant activity is the redesign of the California Power markets.  The initial design of 
the markets facilitated manipulation.  The California Independent System Operator has 
been involved in redesigning the markets since 2001, including taking steps to thwart 
market manipulation; to absorb the functions of the California Power Exchange (that 
went bankrupt during the crisis); and to make the market more efficient.  The Federal 
Energy Regulatory Commission (FERC) has responded by increasing market surveillance 
and changing the way that it evaluates and grants the ability of sellers of power to charge 
                                                 
1 This paper is being prepared for the Public Policy Institute of California. 



market-based rates.   The FERC has also reviewed evidence of market manipulation, and 
its decisions in this area will create precedent about how future acts of market 
manipulation will be treated. 
 
On the other hand, public policy has been slow to re-institute customer choice.  Customer 
choice was one of the promised benefits of competition.  The paper will assess the status 
of the efforts to re-institute choice, identifying roadblocks to its implementation, and the 
current expectations about the benefits that choice can provide. 
 
In the paper, I will evaluate policy responses to the Crisis from a number of these 
perspectives.  I will begin by describing the fundamental rationale for pursing different 
policies.  I will then assess the analytical support and process of developing different 
policies, including whether adequate alternatives were assessed.  Next, I will identify 
whether a process of monitoring the effectiveness of the policies has been implemented.  
Finally, each of the outlined policies will be evaluated from the standpoint of adequacy to 
avert future power crisis and the ability to deliver the promised benefits of competition. 
 
 



Resource Adequacy Mechanisms: Spot Markets and Their Alternatives 
Scott M. Harvey 
 
Because generating units have fixed operating costs that must be incurred in order to for 
the units to be available, the highest cost generating units in a power market must earn 
revenues beyond their variable cost of operation if they are to remain in operation.  How 
these costs will be recovered in competitive power markets is the “resource adequacy” 
problem.   
 
The paper discusses how this problem can be addressed by implementing spot markets in 
which power prices materially exceed the variable costs of every unit operating during 
shortage conditions, providing a margin for recovery of fixed operating costs and 
potentially a return of and on investment.  If “shortage conditions” are defined in terms of 
reserve shortages, rather than load shedding, then resource adequacy based on spot 
market prices is consistent with maintaining conventional levels of power system 
reliability and does not require that there be any particular level of price responsive load 
present in the market. 
 
The paper then discusses market design, regulatory and political difficulties with reliance 
on shortage pricing in spot markets as a reliability mechanism.  Given these difficulties, 
another approach to addressing the resource adequacy question has been to create an 
income stream for generating units in the form of a capacity payment.  The paper 
describes the capacity markets that have been implemented since 1997 in New York, 
PJM and ISO-New England, and proposals for further evolution of these markets.  The 
paper then identifies the incentive problems created by reliance on capacity markets to 
maintain resource adequacy in competitive power markets, illustrated by discussion of 
reliability crises in recent years in California, ERCOT, PJM and ISO New England.   
 
Finally, a topic cutting across the discussion of both spot markets and capacity markets is 
the impact on forward contracting incentives of retail competition policies that ensure 
that few if any load serving entities have hedging needs extending more than a year or so 
into the future. 





Abstract: 
 

Alternative Telecommunication Networks and Open Access Policy: 
competitive and regulatory challenges  

 
 

Jerome Bezzina and Rachele Gianfranchi 
The World Bank 

Alternative telecommunication networks (ATNs) are defined as telecommunications 
infrastructures owned and operated by utilities and by commercial companies, also 
called multi-utilities. 

The advantages of multi-utilities include lower costs, improved customer service, 
enhanced competition, and expanded private investment, particularly in smaller or 
remote communities and in highly risky markets. Simultaneously, negative impacts on 
competition, regulatory complications, and the concentration of political power may 
offset these advantages. The opportunity of multi-utility strategies needs therefore to 
be considered individually, notably through an analysis of network infrastructure and 
of demand. In many instances, it may be possible to achieve balance through 
carefully calibrated regulatory responses.  
  
Open network access (ONA) requires a specific industry sector to share its 
infrastructure with other companies to facilitate access to consumers. ONA aims at 
creating a technology-neutral framework; expanding competition to all network’s 
segments, ensuring fair and transparent trading within and between segments and 
supporting devolved rather than centralized solutions. Combining ONA and ATNs, the 
market (with a gentle hand from the public sector) can expand communication 
provision to the communities by lowering the cost of services. Extending 
communications to the bottom of the income pyramid is a measure of increasing 
importance in the developing world. Here, the public sector could support ONA 
through ATNs with the aim of expanding service roll-out. 
  
The paper will analyze ATNs in an ONA framework, to verify if they address structural 
problems related to the insufficiencies of national and international infrastructure. The 
first part will analyze ONA’s technical, policy and regulation characteristics, as well as 
its equity implications. The second part will review the specificities of different utilities’ 
networks as well as existing ATNs examples. The paper will conclude by emphasizing 
on challenges and opportunities in implementing and regulating multi-utility 
infrastructure, and will propose a regulatory and operational roadmap for regulators 
and policy makers.   



ABSTRACT 
 

Open Access Policies and Incentives for Innovation 
 in the Telecommunications Industry 

 
Michael D. Pelcovits and Fredrick R. Warren-Boulton, MiCRA 

 

 In the wake of the USTA II Decision of the U.S. Court of Appeals and subsequent 
decisions by the FCC, the local exchange carriers are no longer subject to the same 
unbundling requirements as they were between 1996 and 2004.   In part as a result of 
these decisions, some of the local telecom competitors’ business models have collapsed, 
and the two largest local competitors (AT&T and MCI) have merged with the largest 
RBOCs.  At the same time, the FCC and the Courts have ruled that the cable companies 
do not have to provide wholesale broadband service to independent Internet Service 
Providers.   The likely result of these events is that the largest telecommunications 
companies will vertically integrate and also bundle complementary products.    
  
 This paper examines the implications of this industry structure on innovation in 
telecommunications products and services.  We discuss the critical role played by 
innovation in the success of free-market capitalist economies and analyze the incentives 
to innovate by vertically integrated firms (or firms that bundle complementary products).     
Broadly speaking, there are three types of investments that can be made by a dominant 
firm into complementary markets.  First, some investments are beneficial to the firm and 
to the economy as a whole to the extent the firm has unique capabilities because of the 
resources it can draw from its core market.  Second, some investments will be profitable 
for the dominant firm, but harmful to the economy as a whole, because they will enable 
the dominant firm to earn additional monopoly profits in the complementary markets.  A 
third category of investments will consist of “strategic substitutes” which could foreclose 
competition in the core markets in the long run.   
 
 We will analyze these different types of investment and discuss the relative 
importance of each to the achievement of innovation and growth in the United States.  
Then, we consider whether it is possible to fashion policies that maximize innovation by 
all firms.  We will draw analogies from the Microsoft case and examine evidence from 
other countries that have pursued different unbundling policies for broadband service.   
 
 
 



Regulatory implications for voice and data services among 
telecommunications service providers in the context of network 
effects and various net neutrality positions. 
 
Abstract for 19th Annual Western Conference 
 
 
Aram Shumavon  
California Public Utilities Commission 
 
ABSTRACT 
 
        This paper examines the historical and contemporary regulatory 
environments for voice and data providers in the context of interconnection 
between service providers. In particular this paper focuses on the differences 
between mass market and enterprise customers, the utilities which serve 
them, and the theory that a network's value is increased by quantifiable 
network effects. The varied regulatory environments for voice and data 
interconnection have created a situation where network effects have the 
effect of cross-market distortions. This paper shows that, regardless of 
regulatory policies of net neutrality, the convergence of voice and data 
markets has created an environment where natural monopolies will develop 
despite the temporary appearance of competition in the data markets. The 
paper will further show that, with few exceptions, multi-modal competition 
in the telecommunications industry will exist only where different modes 
develop or acquire comprehensive data backbones as well as similarly sized 
large retail customer bases. 



THE IMPACT OF DYNAMIC PRICING ON HOURLY LOADS  
(Abstract) 

Ahmad Faruqui, Stephen S. George and John Winfield  
CRA International 
 
This paper assesses the impact of dynamic pricing on hourly residential loads, by drawing 
upon data generated in California’s experiment with dynamic pricing of electricity for 
residential and small commercial and industrial customers.      
 
It is the fourth paper in a series.  Final results from the experiment pertaining to impacts 
on peak and off-peak pricing periods were presented at last year’s Western conference.  
They were derived by estimating a two-equation demand system centered on the constant 
elasticity of substitution demand function on average hourly usage during the peak and 
off-peak periods.  It was found that residential peak loads during the 2-7 pm pricing 
period dropped by 13.1 percent on days in which critical-peak pricing (CPP) rate was in 
effect.  However, the methodology used in that paper did not yield any insights on how 
this 13.1 percent load impact was spread across the five hours of the peak period.   
 
In the absence of further information, if one were interested in deriving hourly impacts, 
one would have to assume that the impact was uniform across the five hours.  A similar 
assumption would have to be made for hourly impacts during the off-peak period.   
 
While such assumptions would be sufficient for many applications of resource planning, 
there are times when it is necessary to know the load impact for sub-sets of hours within 
the peak period.  For example, utilities that buy power in four-hour blocks may wish to 
know the impact on usage averaged across those four hours within the peak period.  For 
load forecasting purposes, others may wish to know the impact that is coincident with the 
hour of system peak.  In such cases, the contention that the period impact is constant 
across all hours becomes a hypothesis to be tested and cannot be simply taken as an 
assumption. 
 
The purpose of this paper is to address these issues by presenting new empirical 
information on how customer price responsiveness varies by hour within the peak period 
hours and in the hours immediately preceding and following the peak period.   
 
Both top-down and bottom-up model specifications are estimated.  The top-down 
specification ensures that hourly impacts will aggregate up to the previously estimated 
peak period impacts while the bottom-up specification does not impose any such 
constraints.  The model estimation process is very similar to that used in last year’s paper, 
except that the unit of observation is individual hourly load data rather than load data 
averaged over the pricing periods.  The data pertain to the summers of 2003 and 2004. 
 
Preliminary results indicate that there is indeed hourly variation in the impacts within 
pricing periods and that the variation is statistically significant. 



Demand Response Opportunity for the Mass Market with Pacific Gas and Electric 
Company’s Advanced Metering Infrastructure (AMI) Project. 
(Abstract) 
 
Janice Berman 
Susan McNicoll 
Pacific Gas and Electric Company 
 
In June of 2004, Pacific Gas and Electric Company (PG&E) filed an application for an 
Advanced Metering Infrastructure (AMI) Project that will install AMI technology for 
nearly nine million electric and gas customers through out its service territory in central 
and northern California.  This massive undertaking is the culmination of three years of 
exhaustive analysis and planning by California regulators, PG&E, and other stakeholders.  
The AMI Project provides a tremendous opportunity to offer bill saving rate options to 
customers with the ability to respond by reducing or shifting load during short periods of 
high demand.  The full deployment of the AMI Project is subject to California Public 
Utilities Commission (CPUC) approval with a decision expected in the summer of 2006, 
however pre-deployment funding to test the systems was approved in 2005. PG&E’s 
AMI Project business case practically stands on its own based on the operational benefits 
it provides.  However, PG&E supports the policy objectives of the California Energy 
Action Plans to manage system peaks through dynamic pricing and includes an 
aggressive voluntary demand response plan in the AMI Project. 
 
This paper describes how PG&E plans to achieve over 400 megawatts of price responsive 
demand response through an entirely voluntary, opt-in, rate offered to their mass market 
sector of five million residential and small commercial and industrial electric customers.  
Building on the results of the California Statewide Pricing Pilot (SPP) Critical Peak 
Pricing (CPP) tariff research, including the 2003 and 2004 impact evaluations and 
customer preference market research, PG&E developed a targeted marketing approach 
for sectors with high demand response potential.  The innovative voluntary CPP tariff 
design includes features to make it more attractive to customers with the potential for 
significant load reductions such as first year rate protection.  Participation from only 
fifteen percent of the mass market will provide significant contributions toward achieving 
demand response goals identified in California’s Energy Action Plans. 
 



 

 

Developing a Portfolio of Electricity Pricing Products for Large Industrial Customers 
 

By 
 

Ross C. Hemphill 
NERA Economic Consulting 

 
It is not necessary to have retail competition in order to provide electricity consumers with a 
choice of retail products.  And, it is not necessary for the utility to put margin at risk in order to 
provide customers choice in retail products.  This can be done while maintaining cost-of-service 
based rates and while providing marginal price signals that will result in socially beneficial 
demand response.  This paper describes the creation of a portfolio of electricity products for 
large industrial customers that use cost of service based revenue requirement as a foundation and 
marginal (market-based) costs to offer a selection of overlays to the customers. 

The portfolio consists of a basic (default) rate that is set at the embedded cost revenue 
requirement for the respective class and designed in a fairly traditional manner, which can be 
either a flat demand-energy structure or something more time differentiated.  Each customer is 
then offered a selection of optional overlay products.  One such overlay is a two-part hourly 
product, which can be accompanied by price protection products such as caps or collars.  A 
second option offered to the customers is an interruptible overlay where portions of the baseline 
load can be available to the utility to interrupt for two different purposes: reliability and 
economic.  The reliability-based interruptible power is available to the utility to maintain reserve 
requirements during peak hours of the year.  The economic-based interruptible power is available 
to the utility when market prices are high, hence margin can be enhanced during these hours by 
selling curtailed power on the spot market.  For the reliability and economic programs, the 
participation credits and event compensation is based on the market value to the utility – which 
differentiates this program from many others across the country. 
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