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Disclaimer 

Throughout this report opinions are expressed by using the terms  we! and  NERA!.  We use 
these terms interchangeably to refer to the opinions and recommendations of the principal 
authors of this report Dr. Chantale LaCasse, Dr. Philip Kalmus and Mr. Eugene Meehan.  
Opinions and recommendations attributed to NERA are solely the opinions and 
recommendations of these authors and do not necessarily reflect the opinions and 
recommendations of any other individual at NERA and do not necessarily represent a 
consensus view of the firm. 

The report contains recommendations on important aspects of a Centralized Resource 
Adequacy Market (CRAM).  The recommendations are based on a thorough analysis of the 
capacity markets, auction theory, empirical evidence and on the use of numerical simulation 
models.  The recommendations in our view best address the objectives of the Resource 
Adequacy Model (RAM) Group.  The recommendations can however not guarantee the success 
of the market.  Important issues such as the implementation of the auction format are outside 
the scope of this report, yet they have a material impact on the success of CRAM.   

The recommendations in the report are designed to form a coherent program for CRAM.  
Rejecting a subset of recommendations may have a material impact on the validity of the 
remaining recommendations. 
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1. EXECUTIVE SUMMARY 

National Economic Research Associates, Inc. (NERA) was retained by ISO New England, the 
New York ISO and the PJM ISO to conduct a comprehensive analysis of the centralized resource 
adequacy market model (CRAM) that was developed and proposed by the interregional 
Resource Adequacy Model Group (RAM Group).  The proposal would establish centralized 
capacity markets that would operate in a coordinated way in the three ISOs.  NERA retained 
and worked with Neenan and Associates, who advised NERA and the ISOs on issues related to 
demand resources and retail access. 

The RAM Group proposal is driven by a desire to provide sufficient economic incentives for, 
and indeed to assure, resource adequacy.  Resource adequacy is defined as having in place, a 
sufficient amount of resources measured in unforced capacity (UCAP), such that the expected 
loss of load probability is one day in ten years   a long standing regional reliability standard.  
This level of resources, relative to load, should result in an acceptable infrequent reliance on 
emergency operating procedures and avoid extreme upward volatility in spot energy prices 
that are unacceptable to energy market participants and governmental entities.  The fact that at 
this level of supply, scarce supply conditions are very infrequent and upward price volatility in 
energy markets is muted means that a capacity market, or capacity requirement, is required.  
Energy and AS markets as currently structured and mitigated do not provide sufficient revenue 
to induce resources that will supply the desired level of resource adequacy. 

A supplemental incentive to construct new resources and in some cases, continue to maintain 
and operate existing resources is needed to provide sufficient incentives for resource 
development and maintenance.  This incentive could be provided in two broad ways.  First, a 
capacity requirement could be imposed on load serving entities (LSEs) and LSEs would be 
required to assure that sufficient capacity was in place with sufficient planning lead-time.  This 
is the model suggested by the FERC in its SMD NOPR.  Second, the ISOs could act as a central 
buyer of capacity and make forward commitments to buy capacity that is financially supported 
by charges to LSEs during the capacity supply period. 

The former model, requiring that LSEs make forward capacity commitment to ensure adequacy, 
is difficult to reconcile with a retail choice environment in which LSEs have no forward 
obligation or assurance that they will be serving any load, except as may be provided for in a 
contract with an end-use customer.  All but one state in the region encompassed by the ISOs has 
full retail choice.  The latter model, a centralized market model, is the direction chosen by the 
RAM Group. 

The model specified by the RAM Group, the CRAM possesses an elegant simplicity.  The ISO 
would determine the resource need in advance of the planning period, would hold a central 
procurement through an auction, would pay the auction price to all resource providers during 
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the period and would recover the cost from load during the planning period.  The difficulties 
arising from uncertainty with respect to load obligations several years in the future would be 
eliminated and all LSEs would face a common charge for resource adequacy that would be 
passed on to consumers and would be competitively neutral at the retail level.  Consumers 
would receive the benefits of adequacy and pay the cost of adequacy.  These features are the 
essence of the CRAM. 

NERA was asked to examine several key features of the CRAM which were developed on a 
conceptual level, but on which no decision had been made.  These key features were: 

1. The planning horizon or how far in advance of the supply commitment the auction 
should be held. 

2. The commitment period or what the length of the supply commitment or contract 
should be. 

3. The percent procured which encompasses whether the ISOs should procure all capacity 
for a commitment period at one time or procure various percentages at different times, 
perhaps even with different planning horizons. 

4. The auction format with a particular request to examine a descending clock auction, a 
Reverse English auction and clearing, versus pay as bid formats. 

NERA was asked to examine all these questions relative to the RAM Group objectives and also 
to carefully consider gaming and market power issues; and monitoring and mitigation to ensure 
that the CRAM with NERA!s recommendations would not be subject to market power.  Implicit 
in NERA!s charge was the need to conduct the economic analyses needed to fill in the CRAM, 
to test the CRAM and to provide an opinion as to whether the CRAM as supplemented by 
NERA!s recommendation could meet the RAM Group objectives   i.e., whether the elegant 
simplicity of the model would hold up to further detailed specifications and analysis. 

Further, NERA addressed several other items, which were labeled implementation issues.  
These included issues such as offer caps and deficiency charges, compatibility with demand 
resources, reconfiguration auctions, compatibility with a variable resource requirement (VRR) 
and compatibility with retail access and bilaterals. 

NERA assembled a team of economists with many years of experience in electric markets and 
auction theory and implementation to address this project.  The methodologies used by NERA 
consisted of a combination of the application of economic reasoning and modeling at all stages 
of the report.  Planning horizon and commitment period issues were further analyzed using 
simulation models.  Auction format and percent-procured issues were further examined by 



 
Executive Summary

 

 3
 

reference to the extensive theoretical and empirical literature.  Each section of the report 
describes further the methodology used as outlined below. 

In this report, NERA first provides discussions of the basic approach to its analysis.  That is, 
after the Introduction (Section 2) the report focuses on the planning horizon and commitment 
period (Section 3), the percentage of the obligation procured (Section 4) and the structure of the 
central auction (Section 5).  Section 6 focuses on the effect of deficiency charges should have on 
offer caps.  After these basic design and parameter issues are discussed, NERA then addresses 
the compatibility of CRAM with a variety of key policy initiatives including market monitoring 
and mitigation (Section 7), Variable Resource Requirements (Section 8), retail choice (Section 9) 
and non-discrimination among resources (Section 10).  Finally, Sections 11 and 12 discuss the 
impact of CRAM on energy and ancillary markets and how reconfiguration auctions are 
designed to " fill in the gaps# in capacity markets. 

With respect to the major issues NERA reached the following conclusions: 

1. The planning horizon must be sufficiently long to enable the CRAM to be a deciding 
factor in the decision to construct.  Only when the CRAM is characterized by new units 
competing to win a contract to construct plant, will the CRAM meet the objectives of 
assuring resource adequacy and revealing the market price for adequacy.  Further, the 
capacity market is in very much the same supply and demand balance as peak hour 
energy and distinguishing between prices that reflect economic scarcity and market 
power is difficult and contentious.  Only when the pool of competitors is expanded to 
include entrants can market power concerns be adequately addressed.  Practically, this 
means that a three-year planning horizon is the minimum. 

2. Sequential auctions are not reliable for determining price and one hundred percent of 
the capacity required should be procured or under contract to be procured at all times.  
Auction research shows that sequential auction, where say, fifty percent of the 
requirement is bought at one time and the remainder is bought later in a subsequent 
auction, produces unpredictable results and would not provide meaningful price 
signals. 

3. The commitment period could be from one to three years, but three years is preferable as 
it increases revenue certainty and is more likely to lessen the uncertainty facing bidders 
and remove uncertainty premia.  A major issue in determining the price that is 
acceptable to an investor in a new plant is the expected future level of capacity revenue.  
While longer term (say, ten years) contracts would produce price offers not as affected 
by uncertainty, NERA did not believe that a central market could realistically impose 
long-term obligations on customers and considered three years as the longest acceptable 
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commitment period.  Three years is consistent with the spirit of deregulated generating 
markets, which is not to impose long-term risks or customers.  

4. An open auction format is desirable and the Descending Clock Auction (DCA) (a multi-
round uniform price auction) is the best-suited format.  Bidders face major common 
value uncertainties   in particular the potential level of energy and ancillary services 
(AS) net revenues and the uncertainty of post commitment period capacity revenues.  
Open multi-round auctions induce more competitive bids given substantial common 
value uncertainty.  The DCA is also suitable for locational capacity requirements, for 
auction that allow for limited imports and exports and for a coordinated multi-ISO 
procurement.  The DCA format makes collusion difficult and can be fine-tuned through 
control of information released and specific auction rules to deter market power. 

5. Trust competition to discipline price.  Mitigate or use an administrative price only when 
there is not adequate competition.  Capacity markets have been marked by extreme 
volatility and periods of very low prices and very high prices limited only by an 
administered price cap or deficiency price.  These types of markets do not provide a 
meaningful economic price signal.  When competition is inadequate, mitigation and 
price caps are a necessity.  However, in order to meet the objectives of the RAM Group, 
the market must be permitted to reveal the competitive price needed to assure adequacy 
without mitigation or administrative price caps.  We address in detail proposed 
mitigation measures and price caps including an administrative price that we 
recommend be employed when there is inadequate competition.  However, price caps 
and mitigation should be the exception and not the rule.  The CRAM will only work 
if/when conditions are competitive; there is no mitigation and no price cap. 

Throughout its research, NERA remained open to the possibility that it would provide the best 
possible analyses and recommendation on the issues left open by the RAM Group, but at the 
end of the day, may render an opinion that the CRAM was not a suitable tool for meeting the 
RAM Group objectives and we interpret our charge as requiring such a finding if we so believe 
that this is the case.  We, however, do not find this to be the case.  We believe that the CRAM is 
a market model well suited to the objectives of the RAM Group and entirely consistent with the 
current environment in the ISOs with respect to deregulation of generation and retail access.  
While our scope did not involve a comparative assessment of the CRAM against other market 
models, it is difficult to envision an alternative model that would better meet the RAM Group 
objectives. 

We do, however, offer several caveats concerning the CRAM and believe that these caveats 
should be recognized before proceeding.  First, a premise of the CRAM is that the commitment 
period will not be so long as to transfer the long-term resource decision and capacity market 
risks to customers.  These risks will reside with resource providers.  It is unrealistic to expect 
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that price can reflect life of resource amortization periods when contractual commitments to 
resource providers are shorter.  Market participants must recognize that absent long-term 
contracts, which are always an option in bilateral markets, prices will need to reflect the 
competitive view of long term market risks and prices will likely exceed fully amortized capital 
costs offset by expected energy and AS net revenues.  If this unacceptable, an alternative to the 
CRAM is needed. 

A second caveat is that the current short-term residual capacity markets are not at all 
representative of the prices that would occur in the CRAM, and importantly, market 
participants must understand this for the CRAM to produce acceptable results.  This caveat is 
stated to address concerns both from resource providers and buyers of capacity.  With regard to 
the former, resource providers have expressed strong concerns that when the market has any 
non-trivial level of surplus capacity, capacity prices will collapse.  We find it difficult to agree 
with this premise and we believe that with moderate surpluses, there will be a sufficient 
volume of capacity with high enough going forward costs to prevent a collapse and/or 
sufficient pricing power resulting from the level of concentration to cause prices from collapsing 
to low levels.  We do not believe that the current short-term residual capacity markets are at all 
representative of the prices that would occur in the CRAM.  Our economic reasoning and 
modeling both support this conclusion.   However, if bidders initially base their offer decisions 
on expectations that are inconsistent with these findings, then market outcomes may at first be 
different from our beliefs of what the market equilibrium will be.  Thus, a reasonable level of 
confidence in the market and its price signals is needed for the CRAM to produce acceptable 
results.  There may well be a dislocation between the expectations of load and resource 
providers until actual market experience demonstrates the price levels that will prevail when 
capacity surpluses develop. 

Finally, there are a variety of next steps and or further research that could be done to enhance 
the probability of success of the CRAM.  At a minimum detailed business and auction rules 
would need to be developed.  Credit and qualification criteria that are consistent with the 
CRAM as recommended herein will need to be integrated with the model.  To the extent 
feasible, experimental tests of the auction format could be conducted.  Most importantly, 
however, the major hurdle facing CRAM implementation is establishing market confidence in 
the model and in the application of monitoring and mitigation.  The commitment periods do 
not provide a sufficiently long term to amortize capital over what is generally considered to be a 
period that produces acceptable prices.   We believe that after experience is gained with the 
model and a pattern of prices is established, greater weight would be given by suppliers to post 
commitment period revenue opportunities and consumers would be more willing to accept 
price levels that would reflect the need to offset lower revenues during periods of excess supply 
with higher revenues when capacity is needed.  The most difficult step will be the transition to 
the CRAM and the largest challenge will be to gain confidence of all parties in the workability 
of the model and the willingness to accept transitional results that may be less than ideal.  In 
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this regard the most important next step is to develop a consensus of market participants 
willing to move forward and make the model work.     
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2. INTRODUCTION  

ISO New England, the New York ISO and the PJM Interconnection retained National Economic 
Research Associates, Inc. (NERA) to conduct a comprehensive analysis of the centralized 
resource adequacy market model (CRAM) proposed by the interregional Resource Adequacy 
Model Group (RAM Group).  This proposal would establish centralized capacity markets that 
would operate in a coordinated way in PJM, the New York ISO and the ISO New England.   

The three ISOs are fundamentally concerned that existing energy and capacity markets may not 
provide the needed economic signals for the maintenance of installed energy capacity, for the 
construction of new capacity as needed, and for the participation of demand resources.  For 
resource providers, future energy market revenues are inherently uncertain and expectations of 
such revenue may not be sufficient to ensure that new investment is timely.  Supply constraints 
mean that revenue is expected to be high for typically only a small number of hours. In some of 
these hours the prices may be capped or mitigation measures may be in place that prevent 
prices from reaching true market-clearing levels needed to attract investment in resources. The 
volatility of the capacity price in existing capacity markets has done little to compensate for the 
uncertainty in energy market revenues. In these existing capacity markets, capacity is typically 
purchased for a short duration and only a short time before it is needed. Existing markets may 
lead to inefficient decisions regarding the timing or the size of investment for new plants.  In 
turn, under-investment or late investment by resource providers may have serious 
repercussions for prices paid by consumers. 

The proposal for a resource adequacy model is meant to provide economic signals that are 
directly meaningful to the investment decisions of generators and to the decisions of demand-
side resources. These economic signals are meant to lead to socially efficient decisions on new 
investments, on maintenance of existing capacity and on demand response.    

2.1. Objectives of the  CRAM 

The RAM group has set forth a proposal by which the three ISOs will use a centralized market 
model to improve upon existing market arrangements. The objectives of the proposal as defined 
by the RAM Group included: 

v Develop a model to acquire resources that assure adequacy and can be applied 
consistently in each region through a single commodity (unforced capacity); 

v Address lead-times needed to develop and construct new generation and develop and 
implement demand response programs, through the appropriate planning horizon and 
commitment period; 
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v Create a market process that will reveal the appropriate signal for market adequacy, and 
minimize market power and gaming opportunities; 

v Accommodate market entry for all market participant types and retail load switching for 
LSEs; and 

v Support the development of a competitive wholesale marketplace for energy and 
ancillary services. 

This proposal must be refined with a more detailed auction structure that would have as its 
main objectives:  

• To provide sufficient economic incentives for resource adequacy; 

• To provide meaningful economic price signals that encourage rational economic 
decisions; and 

• To provide a full and fair opportunity for all possible sources of resource adequacy   
supply, demand and transmission   to compete. 

The auction structure proposed must also:  

• Accommodate the individual State!s retail choice implementation initiatives, especially 
with regard to promoting retail customer choice and switching;  

• Provide for a self- supply or bilateral option;  

• Provide as few opportunities for gaming as possible.  

2.2. Description of the Proposed CRAM Model 

The interregional Resource Adequacy Model Group (RAM Group) developed the main 
elements of the CRAM model, which became the starting point for NERA!s work. These main 
elements are as follows: 

• ISO forecasts the load and establishes an unforced capacity obligation for the future-
operating year (defined as a June-May period) of a region/locality. 

• The commitment of resources to meet the unforced capacity obligation is up to several 
years in advance of the operating year (say, for example, 3 years in advance of the 
operating year) through a centralized auction. 
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• Each ISO conducts its own separate centralized auction; however, the timing of the 
auctions will be coordinated.  ISOs with locational requirements may conduct separate 
auctions for each location. 

• Participation in the centralized auction is voluntary. 

• Products that resource providers can offer into the centralized auction include:  existing 
generation; planned generation; bilateral contracts for capacity resources; load 
management products, and, if applicable, transmission upgrades. 

• Bilateral transactions are intended to be an integral part of the market to permit LSEs to 
self-supply their own generation or as a way for an LSE to hedge against a potentially 
higher resource price in the centralized auction.  Resources obtained through self-supply 
or bilateral contracts must be offered and selected in the centralized auction to be 
counted toward meting an LSE!s resource obligation, and thus provide a hedge against 
the resource price determined in the centralized auction. 

• The centralized auction-clearing price would be the price charged to all LSEs serving 
load during the operating year. 

• The resource provider that offered and cleared MWs through the centralized auction 
would receive the centralized auction-clearing price for their cleared MWs during the 
operating year. 

• Reconfiguration Auctions may be held periodically to allow resource providers to cover 
changes in their capacity positions that may result from unit cancellations, shutdown of 
existing facilities, or variations in forced outage rates, but would not change the price 
charged to LSEs serving load during the operating year. 

• Deficiency charges will be assessed during the operating year to those resource 
providers that fall to actually provide the capacity commitments made through the 
centralization. 

While these market design parameters are presented at a high level, it is clear that their intent is 
to develop a centralized auction process in which all capacity must be offered though the 
auction process in order to qualify as capacity, in which the costs incurred by the ISOs to 
acquire such capacity will be recovered through charges to LSEs serving load, and in which 
participation is voluntary by resource providers.  NERA assumed that these key features of the 
market model were cast in stone. 
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2.3. Scope of Assignment 

ISO New England, the New York ISO and the PJM Interconnection retained NERA to conduct a 
comprehensive analysis of the centralized resource adequacy market model (CRAM).  NERA 
was specifically asked to determine if that model produces the desired market objectives, to 
identify any potential market flaws, and to identify market gaming and market power issues.  
As part of the scope, NERA was charged with providing recommendations on the following 
major issues: 

1. Planning horizon and commitment period   these refer to the length of time between 
the conduct of the auction and the beginning of the capacity supply commitment and 
the length of the capacity supply commitment period, respectively. 

2. Percentage of obligation to be provided in the centralized auctions   this refers to the 
amount of the obligation for any given year that would be purchased in a centralized 
auction.  For example, if one centralized auction in 2005 procured all the capacity 
obligation for 2007, 100 percent of the obligation would be procured.  If one auction in 
2005 procured half of the requirement for 2007 and a subsequent auction in 2006 
procured the other half, each auction would procure 50 percent of the obligation. 

3. Structure of the central auction   NERA was asked to consider three specific auction 
structures, Reverse English, Descending Clock, and Receive as Offer.  Further, NERA in its 
proposal response, agreed to identify and examine other auction formats that held 
promise.  As part of this task, NERA was asked to examine which auction format was 
best suited to minimize the potential for market power and whether a Variable Resource 
Requirement (VRR) would have beneficial effects under the various auction structures. 

4. Deficiency charges and offer caps   NERA was asked to make recommendations on the 
issues of deficiency charges and offer caps. 

In addition to these highlighted major issues, NERA was asked to examine five additional 
specific issues.  These issues are as follows: 

1. Market Monitoring and mitigation   NERA was asked to identify the market 
monitoring and mitigation measures that may be necessary to prevent any market 
participant from exercising any potential market power and/or gaming techniques. 

2. Absence of discrimination   NERA was asked to consider and identify if any option 
results in a market structure that is unduly discriminatory to any market participant or 
contrary to market entry for any market participant type and retail load switching for 
LSEs. 
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3. Bilateral Market   NERA was asked to consider and identify the potential impact of the 
proposed centralized resource adequacy market on the bilateral market for capacity 
resources. 

4. Effects on energy and ancillary services markets   NERA was asked to consider and 
identify the potential impact of the proposed centralized resource adequacy market on 
each region!s energy market and ancillary services markets. 

5. Reconfiguration auctions   NERA was asked to consider and identify if an ISO-
administered Reconfiguration Auction in each region has any potential positive or 
negative impacts on the desired market objectives. 

2.4. Important Elements Outside NERA s Scope 

There are three very significant issues that are outside of NERA!s scope.  These issues are as 
follows: 

• Qualification requirements   specifically, how does a resource receive an unforced 
capacity rating and what are the qualification requirements for existing generation plant, 
new generation plant, existing demand resources, new demand resources and planned 
transmission upgrades?  NERA addresses herein the implications of qualification 
requirements on the CRAM proposal, however, the ISOs are expected to address 
qualification requirements. 

• Credit requirements   specifically, what credit support is required to assure 
performance and what the cost impact of various levels of credit support will be on 
auction prices.  Again, while NERA will recognize and discuss the importance of these 
issues, the ISOs are expected to address credit issues. 

• Capacity interchangeability   specifically, the ability of capacity in one ISO to be 
qualified and bid in an auction in another ISO. The ISOs are expected to address this 
issue.  For purposes of this study, NERA has assumed that capacity is interchangeable 
within the limits of interconnections. 

We regard these features outside of NERA!s scope as critical for the success of CRAM.  In the 
report, we needed to make some assumptions regarding decisions that were not within the 
remit of the NERA study. 

We would also like to stress that while we give recommendations on all issues required by the  
RFP, those recommendations do not translate directly into workable business rules that can be 
applied without a careful implementation project. The implementation of market 
recommendations can be just as critical to the success of CRAM as the recommendations 
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themselves.  In particular, no auction format can be successful if requirements for participation 
are too onerous for potentially interested parties or if the rules are too cumbersome to 
understand.  

2.5. Overview of NERA s Approach 

NERA!s approach to the project can be summarized as a focus on economic incentives.  NERA 
divided its analyses into three major categories.  These are: 

• Product Design   product design encompasses the key issues associated with 
determining " what# is being purchased.  In the context of the capacity auction, these 
issues are the planning horizon and commitment period.  Product design also covers 
some of the key issues being addressed by other groups such as qualification 
requirements and credit requirements.  With respect to product design, NERA examined 
how the economic and cost structures faced by resource providers would interact with 
the economic incentives resulting from alternate product designs and what elements of 
product design would result in economic incentives that ensured that the CRAM 
objectives were met.  

• Auction Design   auction design refers to " how# the capacity procured in the auction is 
acquired.  It encompasses the auction format as well as consideration of the variable 
resource requirement and percentage procured.  Auction design examines economic 
bidding incentives.  As such NERA!s auction design analysis examines how the auction 
format decision affects the economic incentives for bidding, how it influences the level 
of the CRAM clearing price, whether the format selects the most efficient resource 
providers and how susceptible it is to the abuse of market power.  There exists a large 
body of academic literature on the economic incentives and empirical results for auction 
design issues and NERA has extensively researched that literature and applied it to the 
circumstances faced by the ISOs. 

• The Product Design is linked to the Auction Design through our recommendation on 
the timetable of procurement, the ! Percentage Procured" .  The planning horizon and 
frequency of CRAM auctions are important parameters both of the auction design and 
the product design.  The product design is ultimately memorialized in the contract 
between the ISO and the capacity provider. 

• Other Issues   the other issues that NERA was asked to examine embody a combination 
of issues related to economic incentives as well as practical institutional issues.  For 
example, the extent to which the model facilitates bilaterals and self-supply is a practical 
issue while dealing with the requirements of demand response programs is both a 
practical issue and an issue having to do with economic incentives. 
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2.6. Summary of NERA s Recommendations on Key Items 

2.6.1.   Planning Horizon and Commitment Period 

NERA recommends a planning horizon that is sufficiently long to enable the outcome of the 
auction to be known with sufficient lead-time to close financing and initiate construction that 
can be completed by the beginning of the supply period.  Three years should be sufficient in 
most locations.  This is needed in order to enable entry to discipline price and to assure that 
auction results in resource adequacy. 

2.6.2. Commitment Period and Percentage Procedure 

NERA recommends a three-year commitment period and an initial or transition auction for one-
third of the total requirement for one-year commitment period, one-third for a two-year 
commitment period and one-third for a three-year commitment period.  Subsequent auctions 
would be held each year for roughly one-third of the total requirement.  At the time of any 
auction, roughly two-thirds of the total requirement for the first year of the upcoming three-
year commitment period would be under contract and roughly one-third would be being 
procured in the auction.  This three year commitment period and rolling procurement would 
provide three years of capacity revenue certainty to bidders, would provide an annual price 
signal, would assure that 100 percent of the capacity requirements is at all times either under 
contract (or under contract and being procured) and at the same time would not expose 
customers to the risk of transient events by buying all capacity for a period at one time. 

2.6.3. Auction Format 

NERA recommends a descending clock auction.  We believe that, due to the infrequency of the 
CRAM auctions and the long time horizons of the planning and commitment periods, the key 
concern for bidders in the auction is a lack of information regarding the true value of capacity in 
the future.  An open auction assists bidders in their decisions by revealing information through 
the auction process. Bidders can revise their valuations and bids during the auction.  The open 
auction will lead to a more precise and therefore more informative price signal that reflects the 
value of capacity.   

An open auction has other advantages: an open auction is the only format that can 
accommodate multiple products in the sense that it allows bidders to switch from one product 
to another product in response to changes in relative prices.   

Amongst open auctions, we think that a descending clock auction is most appropriate for its 
simplicity for bidders and the good empirical competitive record in auctions in which 
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participation was sufficient.  A descending clock auction also makes monitoring during the 
auction and the analysis of bidding behavior after the auction feasible.   

2.6.4. Market Monitoring and Mitigation 

The objective of NERA!s recommendation on all aspects of the CRAM is to maximize the extent 
to which competitive forces can be relied on to produce a market price for capacity and to 
minimize the need for mitigation.  NERA has recommended a three-year planning-horizon and 
Descending Clock Auction Format, because they facilitate competition.  Competition among 
new units can be expected to discipline price and reveal the market price for adequacy.  NERA 
recommends that competition be assessed at the qualification stage from the auction and that 
mitigation measures including a reserve price be employed in cases where there is insufficient 
competition.  In cases where there is sufficient competition, NERA recommends that price not 
be capped or mitigated, but that the market reveal the price needed to attract new entry. 
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3. PLANNING HORIZON AND COMMITMENT PERIOD 

3.1. Overview 

The principal product design issues within NERA!s scope are the issues of planning horizon 
and commitment period.  The specification of the CRAM model has already set forth many of 
the product design issues.  The product design elements of the model include the following: 

1. The product will be unforced capacity and each resource will need to obtain an unforced 
capacity rating through an ISO conducted qualification process; 

2. The commitment period will run from at least June through the following May; 

3. There will be credit requirements and penalties for non performance; and, 

4. Unforced capacity will only be recognized towards meeting the region!s unforced 
capacity requirements if it meets ISO qualification criteria and is offered and cleared 
through the auction. 

In order to complete the product design NERA was asked to make recommendations on the 
Planning Horizon and Commitment Period. 

3.2. Planning Horizon 

3.2.1. Economic Reasoning 

The planning horizon is the most fundamental of all aspects of the product design.  Specifically 
the choice of planning horizon will determine whether resource owners will need to make an 
entry decision prior to participating in the auction.  This will further determine the economic 
incentives that will drive how resource providers bid in the auction and the degree to which 
competition from new entrants will act as a discipline on market price. 

Planning horizons that require resource providers to make construction commitments prior to 
participating in the auction have distinct implications for the ability of the CRAM Model to 
meet the objectives set forth by the RAM group.  Specifically, a planning horizon of this nature 
would limit competition in the CRAM market to those resources that have made the 
commitment to construct capacity before the auction was held.  This limitation would be 
expected to have the following implications with respect to the CRAM objectives:  

1. The market and auction process could not be counted on to assure adequacy as the 
maximum potential supply would be determined by entry decisions made outside of the 
CRAM process.  If insufficient capacity were under construction there would not be a 
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remedy as the lead-time needed to construct new capacity would not allow for capacity 
to be developed in time. 

2. The market process would most likely not reveal the appropriate price signal for market 
adequacy. This is the case because there are two possible outcomes.  The first is that 
there is insufficient capacity and the only limit on price would be a price cap.  The 
second is that there is surplus capacity and that new entrants having committed to 
construction and facing low incremental costs become price takers.  As result the auction 
would clear based on competition among existing resource owners at prices that reflect a 
capacity surplus despite the fact that new resources were in fact required to meet the 
capacity need.  This has the potential to result in extremes and volatility in the capacity 
clearing price, to result in price signals that are not economically meaningful and to 
result in a market that does not meet the objective of revealing the appropriate price for 
resource adequacy, which in a situation where new capacity is required is the price 
needed to induce entry from new resources. 

In reaching these conclusions, we are not asserting or assuming that the price set by 
existing resources competing in the auction in conditions of surplus capacity would 
necessarily be " very low#.  While existing capacity markets have had a tendency to clear 
at extremes of the price cap under shortage conditions or to clear at very low prices with 
any surplus of supply, as we address later, there are significant differences between 
existing capacity markets and the proposed CRAM model.  The clearing price of an 
auction held in a condition of surplus capacity with new units committed and acting as 
price takers will depend on many factors including the structure of the auction, the 
planning horizon and the commitment period.  Additionally the price will depend on 
the incremental or going forward costs of existing capacity, which may be as high or 
higher than the cost of entry, the degree of concentration in the ownership of capacity 
and the nature and effectiveness of market monitoring and constraints, if any, upon 
bidders offer strategy.  Hence, the point is not that the price  will not be meaningful 
because it is too low, but that it will not be meaningful because the new units under 
construction will be acting as price takers and not revealing the appropriate price for 
resource adequacy.  In the longer term this could well lead to situations where adequacy 
cannot be maintained because insufficient capacity enters construction. 

3. The market process would not minimize market power and market gaming 
opportunities.  Specifically, the potential for entry would no longer exist and entry 
would not serve as a disciplining factor on offers.  This is contradictory to the stated 
objective of minimizing market power and gaming opportunities. 
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In contrast a planning horizon that was sufficiently long to allow for the results of the CRAM 
auction to be known prior to the decision to construct has the potential to meet the objectives of 
the RAM group.  Specifically this would enable the following: 

• The CRAM model would better ensure adequacy as the results of the auction would 
provide an incentive to commit to construction of resources and the ISOs would with 
sufficient lead-time procure capacity to meet the need that was contractually committed 
to construction and faced financial penalties if it failed to construct. 

• The CRAM model would produce a more meaningful price signal when new capacity 
was needed as competitors to build new capacity would be able to bid based on the 
price needed to induce them to proceed with construction.  This should reveal the 
appropriate price signal for resource adequacy.  

• The CRAM model would have a lower exposure to market power and gaming 
opportunities as new entry would be available to serve as a discipline on market price. 

The economic reasoning above led us to conclude that in order to be consistent with the 
objectives set forth by the RAM Group, the planning horizon should be greater than the time 
needed to construct a new unit. 

3.2.2. Model Analysis 

The economic reasoning was tested with a model that simulated market outcomes and resource 
entry decisions for various planning horizons.   

The criteria that we examined with the model for evaluation purposes relative to planning 
horizon are as follows: 

• Efficacy in ensuring that adequacy is maintained.  This means that the planning horizon 
must be sufficient to enable the market to provide adequate resources. 

• Convergence between the scenarios where the market clears based on cost-based bids 
and where the market clears assuming a Cournot solution or at a price cap.1  This 
convergence indicates a reduced need to rely on price caps and to mitigate offers. 

• Ability to achieve least cost mix of capacity over time.  In particular, does the planning 
horizon preclude an alternative that would have been viable with a different planning 
horizon. 
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• Meaningfulness of price signals.  This evaluates whether the market price for capacity 
has an economic content that reflects meaningful resource decisions. 

The essence of the simulation model is to simulate entry by new resources in response to 
planning horizons that range from one to five years.  The approach that we take is to treat the 
development of capacity as a probabilistic value.  The problem facing developers is that the 
profitability of their plant investment depends upon how many others enter.  If entry is very 
limited, those that enter will see high profits.  If there is surplus entry, profits will be depressed.  
While developers will all have individual views of the market and profitability, the actions of 
competitors is one of the factors, and probably the most significant factor, that affects 
profitability of new entrants. This can be witnessed from the financial distress among 
generators as a result of the current capacity glut in many regions of the country. 

There are economic theories for entry predictions under these situations.  Each entrant!s 
probability of entering is a function of the profits if they enter and others do not enter less the 
losses if they enter and others enter.  As profits and losses may be asymmetric these 
probabilities can be such that, on an expected value basis, they will produce less entry than 
required, just the right amount of entry or too much entry.  It is impossible to definitively 
determine the proper function.  Hence we have tested the three possible situations above.  We 
model entry that will occur outside of the auction as a function of the expected capacity 
shortfall.  We assume ten potential entrants and assume in the first case that the entry 
probability is set to exactly produce the right level of entry on average.  In the second case we 
assume that the entry probability is fifty percent below that needed to exactly produce the right 
level of entry on average. In the third case we assume that the entry probability is fifty percent 
above that needed to produce exactly the right level of entry on average.  These probabilities are 
uncertain and will of course change over time.  For example, when long periods of losses are 
experienced, developers may be less likely to enter.  After shortages have occurred developers 
may be more optimistic and more likely to enter.  While we cannot be certain of the exact 
probabilities we can be certain that in fact entry decision in the electricity generation industry 
and other industries do in fact exhibit the cyclicality implied by the probabilistic representation 
we are using. 

Hence, the model recognizes that even with a one-year planning horizon, there is a probability 
of adequacy, as sufficient competitors may elect to develop.  As the horizon is extended to five 
years, there is virtually complete assurance of adequacy as we assume that five years provides 
entrant sufficient time to win in the auction, initiate and complete setting and permitting and 
constructed capacity.  With a three-year planning horizon, we see that entry into the 

                                                                                                                                                                           

1 The Cournot solution or " equilibrium# yields a market outcome in which firms often restrict their quantities resulting in 
market prices that are above costs.  
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development stage is required two years before the auction, and is with a very high probability 
sufficient to result in an adequate pool of competitors in a three-year planning horizon auction 
and ultimately in supply adequacy.  

Auctions with a three-year planning horizon provide projects that had entered into preliminary 
development an opportunity at the three-year mark to base the decision to proceed with major 
construction expenditures on their success at the auction.  The model showed that; as capacity 
revenues were key to profitability, auction winners would proceed and auction losers would 
not.  This led to a much tighter band around the reserve targeted and the reserve achieved.  This 
provided for adequacy and also limited capacity and energy and AS price volatility.  A key 
factor driving these results is the assumption that three years is a sufficient period to close 
financing and complete construction. 

A key assumption in the modeling above is the formulation of the probability for entry.  As 
discussed above, we tested two alternate probability functions, one that increased the likelihood 
of entry and the other that reduced the probability of entry.2  As one would expect when the 
probability of entry was increased, it became less likely that there would be capacity shortages 
with shorter planning horizons.  However, shortages were still far more likely than with a 
planning horizon that allowed for a planning horizon sufficient to permit entry as a 
consequence of winning at the auction.  In this case there were more instances of excess entry 
(relative to the need) and protracted periods of excess supply and low capacity prices.  As one 
would expect, when the probability of entry was lower there was an increased probability of 
not having sufficient capacity as the lead-time was reduced.  This also resulted in a greater 
propensity to clear at the price cap.  In this case it was far less likely that there would be periods 
of excess capacity and likely be prolonged periods of high prices. While for modeling purposes 
we treated the entry probability function as constant, it is more likely that it would fluctuate in 
response to cyclical conditions.  In particular to the extent that the market had experienced a 
long period of excess, the entry function would incorporate lower probabilities of entry.  To the 
extent that the market had experienced periods of shortage and high prices, the entry function 
would incorporate higher probabilities of entry.  Had we modeled these cycles, the volatility 
would have been even greater.  In sum, consideration of alternative probabilities of entry did 
not change any of the conclusions from the modeling analysis. 

We also tested an alternative supply curve for existing capacity.  The alternative supply curve, 
posited a significant portion of existing capacity (from ten to twenty percent) as having net costs 
that approached the assumed cost of entry.  We tested this case, because given the advanced age 
of many generating plants in the ISOs and the potential that in the future there may be added 

                                                      

2 In the case where the probability of entry was lower it was less likely that there would be excess capacity and prices were 
higher. 
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environmental compliance costs for older plants, our assumption that existing generating units 
had going forward net costs that were far below new plant net costs could well be wrong.  We 
found that this case did not change our conclusion that in order to assure adequacy the 
planning horizon needed to be sufficiently long to accommodate the construction of new 
generation.  Under these assumptions however, there were decreased problems with respect to 
downside price volatility  -- i.e., prolonged periods of low prices that may discourage future 
entry   and with market power concerns.  The cost-based bidding and Cournot solutions to the 
market tended to clear much closer together primarily because the cost-based price was 
significantly higher in conditions of moderate capacity excesses.  

3.2.3. Developing Recommendations Based on the Economic Reasoning and Modeling 

The clear conclusion drawn from the economic reasoning and modeling is that in order to meet 
the objectives of the RAM Group, the planning horizon had to be long enough to permit the 
construction of new generating units. In order to translate this in to practical recommendations, 
we further considered the issue of the difference between committing to construction and to 
committing to development.  The former involves a decision that generally encompasses 
ordering equipment, entering in to an engineering, procurement and construction (EPC) 
contract and closing financing.  These actions set in motion the expenditure of a large amount of 
investment funds (in the hundreds of millions of dollars for a single unit) and cannot be 
reversed except at high cost.  The latter, committing to development, generally requires 
obtaining a site or site option, permitting and expending development funds to be able to take 
the next steps.  These activities, while possibly entailing costs in the millions of dollars, can 
potentially be partially salvaged by holding them for future use in the event that development 
activities do not result in a winning bid in the CRAM auction. 

To the extent that the planning horizon was set to allow sufficient time for construction, but not 
for development, there exists a risk of inadequacy if insufficient units elect to enter the 
development stage without assurance of winning in the CRAM auction.  There also exists a risk 
that entry will be insufficient to ensure vigorous competition in the auction and have entry act 
as a disciplining factor on auction results.  Holding the auction at this stage does, however, 
make it possible that qualification requirements be set so that there is a very high likelihood of 
achieving development as by this time it can be expected that siting and permitting issues have 
been arranged and that arrangements for financing and an EPC contract are in place awaiting 
auction results.   Further, with development certainty greater, bidders would be more likely to 
agree to post more security.   

In contrast, holding the auction at the development stage poses a different set of risks to 
adequacy.  Qualification requirements would need to be less stringent as plants at this stage 
would be expected to be less  along in their development.  The chances that development was 
not achievable would be greater and bidders would be less willing to post security or would 
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require significant premiums in the price.   While it may be possible to procure later for plants 
that fail to develop, allowing for this would pose gaming issues and given that the planning 
horizon was set at this level, there would likely not be sufficient new capacity in development 
that was not committed through the auction. 

In consideration of the above, NERA recommends that the planning horizon be set with 
sufficient time to allow for the construction and financing of new capacity and that qualification 
requirements be set to require that new generation is in advanced stages of development and 
has made significant progress on siting and permitting issues and has few, if any, impediments 
to closing financing and completing construction. 

We recognize that this will only meet the RAM Group objectives to the extent that developers 
are willing to take development risk on a speculative basis.  We believe that it is reasonable to 
believe that they will.  More importantly this development risk cannot be reduced by either 
shortening or lengthening the planning horizon.  A shorter horizon would increase speculative 
risks because plant development would have to begin before developers were assured of the 
specific need for their capacity.   If developers are intolerant of this risk,  a shorter horizon could 
make it more difficult to achieve adequacy.  A longer horizon would increase the probability 
that capacity that was relied on was actually not able to be developed and would also make it 
difficult to achieve adequacy. 

On a practical basis, this recommendation translates to a planning horizon of three years.  Three 
years should provide a sufficient amount of time for a large-scale new combustion turbine 
combined cycle plant to be financed and constructed.  To allow for a margin of safety, the 
auction could be held between October and March for a start date that is three years from the 
following June, effectively allowing for a planning horizon of three and one-half years. (Note 
the process will need to start earlier as several months may be needed to determine the need for 
capacity.)  The three-year recommendation will need to be reviewed by each ISO to ensure that 
it allows sufficient lead-time for local conditions.  Further, the principal recommendation is that 
the planning horizon be longer than the lead-time for the units likely to be added3.  The 
practical recommendation for three years is a secondary recommendation that will need to be 
periodically examined to make sure that is in line with this principle recommendation.     

In formulating its recommendations on planning horizon, NERA, in addition to considering the 
economic theory and modeling, also considered the results of surveys of generation developers 
and financial institutions and of demand response providers as well as the feedback from 
market participants.  As this feedback was on both the issues of the planning horizon and 

                                                      

3 A two-year planning horizon could achieve adequacy by relying on smaller scale short lead-time units.  These units would, 
however, be more costly and results would be less efficient. 
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commitment period, it will be discussed at the conclusion of this section with respect to both 
issues. 

3.3. Commitment Period 

3.3.1. Overview 

The second critical product design issue that NERA was asked to examine is the commitment 
period or the length of the contract awarded to winning suppliers of capacity at the auction.  
The RAM model assumed a one-year commitment period and NERA was asked to examine and 
make a recommendation on the issue of commitment period.  Again, NERA focused on the 
economic incentives associated with alternative commitment periods and the ability of 
alternative commitment periods to meet the objectives of the RAM Group.  This task also 
involved a logical economic examination using economic reasoning and modeling to test that 
reasoning and guide recommendations. 

3.3.2. Economic Reasoning 

The commitment period defines the length of the contract to be awarded.  The principal 
economic function of the contract is to apportion risk between the consumer and the provider of 
capacity.  While the ISOs will run the auction process and will act as the counterpart to the 
contract and while the credit support for the contract will come from charges made to LSEs in 
order to pay the costs incurred by the ISO in connection with the auction, the ultimate 
consumers of the capacity bought at the auction are the end users of electricity.  The term of the 
contract   i.e., the commitment period   serves a basic function -- to allocate a specific risk, the 
risk of post contract market conditions, between providers of capacity and end use consumers.   

The risk of post contract market conditions encompasses many items.  These include the 
following: 

1. The risk that there will be surpluses or shortages of capacity when the contract expires; 

2. The risk that technological changes will increase or reduce future auction clearing prices 
relative to those anticipated at the time the auction closed; 

3. The risk that input costs (equipment costs, fuel, costs of debt and equity) will rise or fall; 

4. The risk that the market structure will be significantly altered; and,  

5. The risk of regulatory interference with the market or of intervention by the ISOs to 
mitigate prices in future auctions. 
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The allocation of risk and specifically of this risk of post contract market conditions is critical in 
that it affects the price that will be demanded by those developing new units.  Capital is not yet 
committed to new units and will only be committed to the extent that the auction price in 
combination with the post contract market risks are seen to provide an acceptable opportunity 
for profit.   

In formulating the minimum offer that a provider of new capacity could make, the starting 
point is the investment cost of the unit.  There are three sources from which the revenue to 
recover these costs comes.  The first is revenue from the capacity auction for the duration of the 
commitment period.  This revenue is reasonably certain.  The second is revenue from energy 
and ancillary services (in excess of variable costs of providing these services   energy and AS 
net revenues), and the third is expected revenues from future capacity markets. (Note:  The 
prospect also exists of selling energy and AS and future capacity in bilateral markets.  One 
would expect that prices in ISO markets for these services would set the expected revenues that 
would be garnered from bilateral transactions.)  These revenue expectations, after discounting 
at a rate that provides for a risk-adjusted return on capital, must exceed the investment cost in 
order to induce investment.  Competition in the market would drive the amount by which the 
discounted value must exceed the investment cost to near zero. 

The residual value in this equation is the amount that must be bid in the auction in order to 
induce entry. This is the case because the investment cost, expectations of energy and AS 
revenues over the life of the investment and expectations of future capacity market revenues are 
all exogenous to the auction.  The commitment period plays a critical role in the economic 
analysis of bidders in that capacity revenues within the period are certain, while capacity 
revenues outside of the period are uncertain.  Additionally, the commitment period is the 
amount of time during which energy and AS market net revenue expectations will be fixed.  
Assuming that the auction process continues in the future, clearing prices will reset these 
energy and AS profit expectations to reflect current market conditions.    

Typically contracts between generators and developers have been long-term contracts that have 
assigned the risk of energy markets to buyers as opposed to sellers.  The informative aspect of 
these contracts is that they have been more expensive as the term is reduced.  This indicates that 
sellers discount post contract opportunities and are wary of post contract risks.  The lowest cost 
contracts are those which enable the seller to fully recover the capital cost over the contract term 
with no energy market risk.  These contracts enable maximum use of debt financing without 
bankruptcy risk.  These contracts, however, achieve low cost by imposing all long-term value 
risks of the contracted capacity on the buyer.  

The CRAM market is a novel and unique market in that energy market opportunities and risks 
are to remain with the seller and are expected, in a competitive setting, to reduce the offer price 
for capacity by sellers in the auction   From the view of economic principles, any commitment 
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period could meet the basic objectives of the RAM Group.  By this we mean that assuring 
adequacy, providing a meaningful price signal, revealing the appropriate price for adequacy 
and mitigating market power could all theoretically be accomplished by commitment periods 
ranging from one year to ten or more years, provided that it is recognized that the price for 
capacity will be different for various commitment periods.   

In approaching the commitment period decision from economic reasoning, we consider more 
practical factors, such as whether customer alternatives to the capacity market are affected by 
the choice of commitment period, whether it is more efficient for customers or capacity 
providers to bear certain risks, and whether other auction considerations would favor any 
particular commitment period. 

The first issue is whether customer alternatives are affected by the choice of commitment 
period.  In this regard, it is the case that if the ISOs make long-term commitments on behalf of 
customers and will charge LSEs for all capacity market costs, customers will irrevocably bear 
long-term risks.  The use of a long commitment period imposes risks on customers that cannot 
realistically be avoided.  In contrast a shorter commitment period exposes customer mainly to 
the risk that prices will be high, as even given effective competition, bidders heavily discount 
post commitment period market opportunities due to the unproven nature of the capacity 
market and past experience with ISO capacity markets that have cleared at very low levels.  
Customers could pay a risk premium driven heavily by uncertainty as opposed to realistic 
fundamentals.  However, customers have an alternative to this outcome, which is to enter in to 
long-term contracts.  A key issue is whether this alternative is realistic given current retail 
markets.  Certainly high use customers with sound credit would be able to take advantage of 
this alternative.  For most residential and lower use commercial customers to take advantage of 
this opportunity, they would have to be willing to enter in to longer term contracts and a 
practical and enforceable contract would need to be designed or state regulators would have to 
implement provider of last resort policies that would support long term contracts.   

While difficult, these would be possible.   If a competitive auction with a three year planning 
horizon were to clear at a very high price for a one year commitment period as a result of 
bidders heavily discounting post commitment period revenues, there would still be time for 
LSEs and customers to arrange for longer term bilateral contracts at lower prices by removing a 
portion of the post commitment period risk from sellers.  Buyers could contract with sellers who 
had won the auction and arrange for bilaterals in which they could offer sellers a longer-term 
commitment and in return receive a price lower than the price for the short commitment period. 

In sum when we consider the issue of whether customers have alternatives that enable them to 
manage the risks of alternative commitment periods, we conclude that it would be possible to 
manage the risks of short term commitment period, but would not be possible to manage the 
risks of long term commitment periods.  This would favor shorter terms. However, there is a 
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potentially significant cost to customers or LSEs entering into longer term bilaterals to avoid 
high prices of shorter commitment periods and uncertainty with respect to state regulators! 
ability to act quickly on behalf of customers served by distribution utilities, and as a result 
practical considerations could favor extending terms somewhat in order to lower price.  (Note  -
-  We do not consider this issue from the perspective of sellers as seller participation in the 
market is voluntary.  As such no risks are imposed on sellers that they do not accept and sellers 
have an opportunity to price all risks that they do accept.)  

The next question is whether sellers or buyers could more efficiently bear the risks of alternative 
commitment periods.  Historically, buyers have always bore this risk and done so more 
efficiently than sellers as a result of exclusive retail service areas and the ability to charge 
customers all prudently incurred costs, even if out of market.  Deregulation has changed this 
and one of the key premises of deregulation is that investment efficiencies will be achieved if 
sellers bear the long-term risks of generation investment and buyers only bear the risks that 
they are explicitly willing to contract for.  Again this favors shorter-term commitment periods 
as opposed to longer-term commitment periods.  However, there are some risks that sellers may 
not be efficient at bearing.  Specifically the risks that market will be dropped or modified, the 
risk that the market will clear at very low prices in times of moderate excesses because 
generators have no or are unable to exert any pricing power and the risk of regulatory 
intervention.  These risks are greatest at the inception of the market and should diminish as 
experience is gained with the market and credibility is established.  Hence, while this 
consideration favors a short-term commitment period, it is desirable at the inception of the 
market to not go too far to a short term to demonstrate to sellers that some of the possible risks 
are lower than they may imagine. 

With respect to the risk of energy market net revenue projections, these projections, which will 
influence bids, are reset with every auction.  If for example, the energy and AS markets net 
revenues are expected to rise sharply, this would all else equal be reflected in lower offer prices, 
as bidders would factor greater energy and AS net revenues in to bids.  In contrast if markets 
were to fall, bidders would increase bids to reflect lower energy and AS net revenue 
expectations.  Long-term commitment periods would effectively lock in energy and AS market 
expectations at the time of the bid and prevent the market from resetting these based on more 
current information.  This lock-in is detrimental to both buyers and sellers and again this favors 
a shorter commitment period. 

The final factor examined concerns considerations stemming from other areas covered in this 
report. As will be discussed in detail later, NERA has concluded that it would be inadvisable to 
conduct sequential auctions   that is to purchase parts of the requirement for a commitment 
period at different times.  NERA has also concluded that there is some risk to purchasing the 
entire amount of capacity for any given year at one time as markets may experience transient 
conditions that affect price.  This latter risk can be avoided without a sequential auction by a 
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staggered procurement with a multi-year commitment period.  A staggered procurement can 
consist for example of buying roughly one third of the need every three years.  At any one time 
all the need is either under contract or being purchased, but the terms are staggered so that they 
overlap.  To the extent that it is consistent with other objectives, this favors a commitment 
period of greater than one year. 

3.3.3. Results of Commitment Period Modeling   

The issue that NERA modeled with respect to the commitment period was how alternate 
commitment periods could affect the price at which resource providers were willing to offer 
new capacity.  The focus of the model was on shorter-term commitment periods as all the 
factors examined in the section above favored short-term periods.  In itself NERA considered 
the fact that customers would be able to exercise an alternative to potentially negative 
consequences of short term commitment periods (higher prices) through longer term 
contracting, but would have no alternative to the potentially negative consequences of long 
term commitment periods, exposure to long term risks, to be a decisive factor that effectively 
made long term commitment periods unsuitable for the CRAM. 

The modeling done on this issue concentrated on examining the effect of uncertainty with 
respect to post commitment period price on the fixed cost portion of a generator!s incremental 
cost.  As discussed above, a generator!s incremental cost of providing capacity can be thought of 
as the incremental fixed costs less the net energy revenues.  Fixed costs were first examined 
using a 20 year amortization and the real dollar level of fixed charges were determined 
assuming inflation at roughly 2.5 % and technical progress in generation at about 1.5%.   This 
represents the fixed cost that a generator would consider assuming full confidence that  the 
market in each year would clear at new entrant costs and that there were no long-term risks of 
greater than anticipated technical progress or fundamental market changes that would render 
their equipment choice less valuable.  This could also be thought of as the price that could be 
offered if the buyer were to take all long-term market risks and all energy market risks.  We 
then examined the following scenarios: 

• Recovery after 10 years would be 25, 50 and 75 percent of the fully amortized costs 
discussed above, solving for the recovery required during the first ten years to provide a 
full return on and of invested capital; 

• Recovery after the first three years would have a 50% percent probability of being 25, 50 
and 75 percent of the fully amortized cost described above, solving for the real annual 
recovery required during the first three years (and each year in which the discount did 
not apply) to provide a full return on and of invested capital; and, 

• Recovery after the first one year would have a 50% percent probability of being 25, 50 
and 75 percent of the fully amortized cost described above, solving for the real annual 
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recovery required during the first one year (and each year in which the discount did not 
apply) to provide a full return on and of invested capital. 

The results are shown below: 

Commitment Period Scenario 

Non-
Discounted 
Combined 

Cycle 
Carrying Cost, 

$/kW-yr 
($2004) 

Full Amortization Over 20 Years $ 94 

Scenario 1:  10 years revenues certain  

  Remaining years at 25% of fully-amortized cost $ 123 

  Remaining years at 50% of fully-amortized cost $ 114 

  Remaining years at 75% of fully-amortized cost $ 104 

Scenario 2:  3 years revenues certain  

  Rem yrs 50% prob/yr of 25% of fully-amortized cost $ 134 

  Rem yrs 50% prob/yr of 50% of fully-amortized cost $ 121 

  Rem yrs 50% prob/yr of 75% of fully-amortized cost $ 107 

Scenario 3:  1 year revenues non-discounted  

  Rem yrs 50% prob/yr of 25% of fully-amortized cost $ 156 

  Rem yrs 50% prob/yr of 50% of fully-amortized cost $ 134 

  Rem yrs 50% prob/yr of 75% of fully-amortized cost $ 115 

   Note:  For simplicity, annual costs are not offset by energy and AS net revenue.  

 

In viewing these results it is important to remember that these costs are not yet offset for 
expected energy and AS net revenues.  Absent secular trends in those revenues, one would 
expect that net revenue projections, which are offsets to the cost of providing capacity, would be 
lower the longer the period as greater uncertainty would prevail. 

In interpreting these results, the most significant factor is that expectations as to future capacity 
market revenue levels are a major driver of price.  It is not inconceivable that generators may 
view the case in which after the initial commitment period, there is a 50% chance that prices in 
the capacity market will recover only 25% of fixed costs as possible, given the recently 
depressed levels of capacity market prices in PJM and New York.  (Note -- even with the 
demand curve prices for capacity in New York ROS have been approximately $25 per KW year, 
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which is less than half of the fully amortized fixed cost of a new CT.)  While, as we discuss later, 
there are significant differences between each ISOs existing capacity market and the CRAM 
model, and current capacity market results should not be considered indicative of the CRAM 
model, the current markets are likely to influence generator expectations until the CRAM is 
demonstrated.  These results highlight that a critical factor in the success of the CRAM and its 
ability to achieve its desired objectives at an acceptable price is the degree to which resource 
providers can be convinced to have confidence in future markets. 

The modeling results also indicate and quantify the extent to which commitment period affects 
potential offer prices for new capacity given various levels of confidence in future markets.  To 
the extent that bidders have full confidence that the CRAM would clear every year at the price 
of the initial auction, the commitment period would be a moot issue.  However, as shown above 
if resource providers believe that there is a 50% chance that the market would provide in future 
commitment periods only 25% of the fully amortized capital recovery, the impact on price is 
measurable.  In this case a one year commitment period would cause an increase of about two-
thirds in this component of offer price relative to fully amortized costs and a three year 
commitment period would cause an increase of about 40% relative to fully amortized costs.  In 
contrast the impact would be much smaller with a ten-year commitment period.  While the 
most striking point is that a short term commitment period has the potential to increase prices 
relative to fully amortized costs (depending on how bidders view future capacity markets), it is 
also significant that lengthening this period just to three years can provide significant 
mitigation.      

3.3.4. Commitment Period Recommendation 

In consideration of the above economic reasoning and model results NERA recommends a 
three-year commitment period.  The rationale underlying this recommendation is as follows: 

1. A short commitment period is dictated by the fact that customers have an alternative to 
the potentially negative consequences of a short period, but have no alternative to the 
potentially negative consequences of a long period; 

2. Three years is sufficiently short that it does not expose customers to long term economic 
value risks of new investment, but places those risks in the competitive market; 

3. A three year commitment period with a three year planning horizon results in energy 
and AS net revenue expectations only being locked-in for a six year horizon and able to 
be reset by the market after that; 

4. Three years as opposed to one year will moderate prices and could reduce the likelihood 
that customers will need to exercise an alternative to the commitment period which is 
desirable as the alternative   contracting on a bilateral basis   has costs and would 
require regulatory changes to be effective for low use customers; 
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5. Three years enables a product design that incorporates staggering to avoid having all 
capacity for a single year at risk for a transient event while not requiring a sequence of 
auctions. 

The three-year commitment period will impose long-term risks on capacity providers.  As such 
it is important to recognize that the prices offered by suppliers of new capacity will reflect these 
risks and would not be expected to reflect fully amortized costs for investment recovery. We 
would expect that this will be a more significant issue in the early stages of the CRAM and less 
of a concern as experience is gained with the market. 

The three-year recommendation with respect to planning horizon is based on certain judgments 
that have been fully disclosed and discussed.  This recommendation is not as strong a 
recommendation as the recommendation for a three-year planning horizon.  Without at least a 
two-year planning horizon, the CRAM will not meet several of the basic objectives and a three-
year horizon is needed to efficiently meet these objectives.  The same is not true with respect to 
the commitment period.  Basic RAM objectives could be met with a commitment period of one 
year or two years as opposed to three.  The issue is strictly one of trading off risk and price.  
NERA has formed a judgment that the risks of a three-year commitment are low enough that 
the potential price benefit is worth the trade-off and the flexibility that the three-year period 
provides with respect to auction staggering is and additional benefit.  Shorter periods meet the 
objectives, but pose greater price risks to customers.  If confidence develops in the CRAM 
market, it may well be possible to move to a shorter period without any negative impact.  
Longer commitment periods would also meet CRAM objectives, but would impose on 
customers a payment requirement that could not be avoided.  While it is NERA!s judgment that 
this is not the intent of the RAM proposal and that customers (or regulators on behalf of POLR 
customers) desiring a long term contract can do so bilaterally, to the extent that customers 
would universally desire a longer term contract system, this could be done without sacrificing 
the objectives. 

The commitment period is also the topic of our discussion of the $Percentage Procured! in 
section 4 of the report.  Our discussion in that section concentrates on the auction aspect of how 
much should be procured in each of the CRAM auctions and how long should the commitment 
period be.  Consistent with our recommendation from our product design analysis, we argue 
that an overlapping auction structure, in which every year 1/3 of total future ISO demand is 
procured for a period of three years starting three years after the auction, should be regarded as 
the best possible solution.  However, we also present a workable alternative of an auction 
schedule of yearly auctions with variable commitment periods, ranging from 1- to 3-years.  
While such an auction schedule would not be our preferred option, it may be investigated 
further whether demand response providers would be served by it.     
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3.4. Consideration of Market Surveys, Feedback from Stakeholders and 
Consideration of Alternative Views on Planning Horizon and Commitment 
Period Issues 

3.4.1. Summary of Market Surveys and Analysis of Survey Results On Recommendations 

In connection with the issues of planning horizon and commitment period two surveys were 
conducted.  One involved generation developers and financiers and was geared to generation 
investment.  The generator survey was geared to a small group to develop ideas as to 
development and financing constraints and was not intended to solicit generator preferences.  
The second was geared to demand resource providers.  This survey was geared to the specifics 
of the CRAM proposal and, in particular, aimed to see how alternate planning horizons and 
commitment periods would affect participation in the CRAM market.   

The summary conclusions from the generation survey are as follows: 

1. Generators generally felt that a three year horizon would allow sufficient lead time for 
construction and one generator expressed the opinion that there was sufficient 
development activity that the horizon need not be so long as to allow for siting and 
permitting; 

2. Generators were split on the issue of the acceptability of the ISO as a counter party with 
credit support flowing from a tariff authorizing charges to LSEs, with roughly half 
finding this acceptable and the other half finding it unacceptable as a result of the ISOs! 
asset position; 

3. Generators and financiers were generally skeptical of the stability of the CRAM and the 
degree to which uncontracted revenues could be relied on to support debt; and, 

4. Financiers generally believed that commitment periods of ten years would be required 
to support debt financing. 

The results of the survey were considered, but do not give rise to any changes in the 
recommendations of commitment period and planning horizon.  This is the case because of the 
following: 

1. The survey was consistent with the planning horizon recommendation; 

2. The survey result indicating skepticism of the ISOs! creditworthiness is not universal 
and should be able to be alleviated by education and regulatory assurances; 

3. The survey result recognizing that there will be skepticism of the CRAM and the 
corollary result that in order to obtain debt financing a ten year commitment period is 
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the minimum had already been recognized and is a hurdle in making the market 
workable   however, the only suggested remedy is to significantly increase the 
commitment period to ten years and as discussed above this imposes long term risks on 
customers involuntarily which is inconsistent with direction the states have taken with 
respect to deregulation of generation; and, 

4. We believe that given competitive conditions and the prospect of bidding in the CRAM 
and winning or having a competitor obtain a capacity contract, generators are apt to be 
more aggressive than indicated and it would be inadvisable to either abandon the 
CRAM or select a ten year commitment period without testing the market to see what 
price is required in order to induce entry with the shorter commitment period. 

The generator and financier survey does indicate that the initial implementation of the CRAM 
will be difficult and that significant effort will need to be dedicated to educating participants as 
to the stability of the market, to providing clear guidance as to how the market may be 
monitored and mitigated, to addressing concerns over volatility in current ISO capacity markets 
and to enlisting regulatory support at the state and federal level for the market.  Moreover, 
there must be a clear expectation that in attempting to assure development without a longer-
term contract, there will be a transition period in which prices may be higher than expected.  
The CRAM has the longer-term promise to work with shorter commitment periods, not because 
those periods are sufficient to support financing, but because the market structure should 
establish confidence among generators of two important facts.  The first is that the market will 
provide an ongoing opportunity for revenue needed to provide reasonable returns that will 
sufficiently reliable to be counted on in making investment decisions.  The second is that the 
market will encourage development of an amount of capacity that meets but that does not far 
exceed reliability requirements.  This will give bidders greater confidence not only in future 
CRAM revenue but also in energy and AS net revenues as depressed prices from surplus 
supply condition should be less likely. 

The results of the demand survey are easily summarized.  The vast majority of demand 
resource providers have clearly stated that they will either not participate in the CRAM auction 
or will significantly reduce their participation if they are required to make commitments several 
years ahead of the delivery date.  From a demand resource perspective any combination other 
than a planning horizon of one year and a commitment period of one year, which would limit 
the forward commitment to a total of two and one half years from the date of the auction will, 
according to survey results, significantly reduce auction participation    Note that we assume 
that the auction would be conducted between November and February.   As the commitment 
period starts on June 1, this adds a half -year to the nominal commitment period.  

The rationale behind these responses appears to be that longer total planning horizon and 
commitment period combinations are simply incompatible with the business model and 
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underlying economics of many demand side resources.  (Note:  There are exceptions to this and 
in particular demand resources that require significant investment may in fact benefit from a 
longer commitment period, but these exceptions do not change the fact that a vast majority of 
responding demand resource providers indicate that they will be unable to participate at the 
recommended planning horizon and commitment period and that anything other than reducing 
both the planning horizon and commitment period to one year each would not appreciably 
change this.  Further this constraint is not one of preference, but flows from the basic economics 
of many of the demand resources, that customers are unwilling to commit to demand 
reductions several years in advance as they are uncertain whether such reductions will be 
economical. 

The demand resource situation creates a dilemma.  In order to assure adequacy, provide 
meaningful price signals from generation resource bidders and mitigate market power, a three-
year planning horizon is essential.  Absent consideration of the commitment period, this in itself 
will limit demand resource participation.  It is an objective of the RAM to not discriminate 
against resource types and it is highly desirable to encourage demand resource participation.  
However, shortening the planning horizon would undermine the ability of the CRAM to meet 
objectives as new generation resources will continue to be required and are available in much 
larger quantities than demand resources. 

The demand resource provider survey does not lead to a change in the recommendations for 
the planning horizon and commitment period.  However, it does give rise to a recommendation 
that demand resources that are unable to effectively compete in the auction be provided other 
opportunities.  These opportunities could potentially lead to auctions reserved for demand 
resources with a shorter planning horizon, continuation of administered demand resource 
programs or other alternatives.  These alternatives will be discussed briefly in Section 10 of the 
report.  

3.4.2. Feedback from Stakeholders 

Stakeholder meetings have also provided feedback on the issue of planning horizon and 
commitment period.  The most notable points and our comments on these points are presented 
below: 

• A three year planning horizon will raise prices as it is more likely that with the three 
year horizon there will be a need for new capacity and the auction will close based on 
the price requirements of a new entrant. 

Comment-   If new capacity is required, the capacity price must rise to the level required to 
attract entry.  Competition should assure that prices rise no further than required and that 
opportunities for net revenue in energy and AS markets are reflected in the offers.  The view that 



 
Planning Horizon and Commitment Period

 

 33
 

the planning horizon will, by its long-term nature, cause prices to reflect the net cost of entry is 
correct.  What is wrong is to extrapolate this view to a view that sufficient entry could be 
achieved without letting the price rise to reflect the net cost of entry.    There is a logical flaw in 
that extrapolation.  It assumes that new units will be developed on a continuous basis even 
though the price is chronically below the amount of revenue required (in consideration of 
revenues from other markets) to provide for recovery of investment costs and hence is illogical.  

• A three-year commitment period is inadequate to support financing for new units and 
will lead to extremely high prices or lack of interest due to an inability to finance new 
generation. 

Comment   As discussed above, generators and financiers have strongly expressed that a longer-
term contract will be required to obtain debt financing while offering reasonable prices. The issue 
is entirely dependent on the degree of confidence that can be established in the CRAM and the 
regulatory and institutional certainty that can be provided.  To the extent that these 
financeability and price concerns are accurate, and we have no reason to believe to the contrary, 
they would apply even more strongly to rule out shorter planning horizons, which would require 
financing before any contract was obtained and to rule out commitment periods shorter than 
three years, other than as an option for a portion of the requirement.  Hence this feedback, while 
raising a serious issue is supportive of the direction of the recommendations.  To the extent that 
the prices resulting from a three-year commitment period would be unacceptably high, customers 
acting through LSEs or POLRs acting under state direction could enter longer-term bilateral 
contracts with auction winners for longer terms and lower prices.  While the CRAM concept 
could possibly be extended to include ten-year commitment periods, such a long commitment 
period raises other possible issues and we have not investigated the complications that could arise 
from such a long commitment period.       

• Capacity qualification requirements for units not already under construction are too 
speculative and such units cannot assure adequacy. 

Comment   While capacity qualification requirements are an important issue and there will 
always be some risk to whether capacity in development will actually be built, this concern 
highlights the need to carefully review qualification criteria.  If capacity that wins in the auction, 
meets qualification criteria and posts financial security can not be developed in order to met 
adequacy needs, the development certainty of capacity that would be available in a shorter lead 
time auction, say one year, is far less certain as such capacity would have no contract and would 
not have posted any financial security.  Taken to the extreme, this concern says that it is 
impossible to use a capacity market to assure adequacy and that it is in fact impossible to assure 
adequacy, as it will not be possible to assure adequacy without relying on units that are not 
already under construction      
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• Credit requirements for a three-year planning horizon and commitment period may be 
too high to result in a workable market. 

Comment   The ISOs are expected to address credit requirements from sellers.  There will be a 
balancing needed between credit requirements that will protect the ISOs and customers and the 
cost that those requirements impose on offer prices.  NERA has not reviewed the ISOs ! credit 
proposal as it is still under development.  CRAM will need to consider this in formulating a 
recommendation on deficiency charges. 

• Generation owners may be unwilling to commit to a three year commitment period 
because of concerns that the unit may be uneconomic to operate for the full three years 
or may be faced with requirements that it retrofit or shut down prior to the three full 
years. 

Comment -- This is a valid concern.  While we believe that there are benefits to a three-year 
commitment period, there may well be a reason to provide a choice of commitment periods. Some 
resource provides that have units in their portfolio that can economically operate for one year or 
two years may benefit from multiple contract lengths being offered on a regular basis. The same 
would be true of demand resources, although it is not clear that it would have much effect on 
those resources as the three year planning horizon is in itself a significant problem for these 
resources.  The rolling auction with a variable commitment period could then be implemented. 
Moreover, there is an opportunity to participate in reconfiguration auctions that have shorter 
commitment periods.  The exact proportion of the contract that would be provided on a one-year, 
two-year or three-year basis would be part of the final business rules and are outside the scope of 
NERA!s assignment.  

• A mix of one and three year commitment periods may help solve the issue of demand 
resource participation. 

Comment -- This is potentially solvable in two ways.  The first would be the sole use of a one-year 
commitment period, which is an overly blunt solution.  The second would be to provide for the 
possibility of various commitment periods through a rolling auction format with variable 
commitment periods. As noted above the exact details may be complicated and specification of 
business rules is outside the scope of NERA!s assignment.  However, it should also be noted that 
the demand for shorter commitment periods may be met in reconfiguration auctions. 

• The Auction would essentially purchase an amount of capacity equal to the capacity 
bought from plants completing the prior three-year commitment period, plus one year 
of load growth adjusted for reserve.  Especially in locational markets where load could 
be as low as, say 5000 MW and load growth as low as 50 MW per year, this would pose 
difficulties for entry by larger, less costly units and drive up costs. 



 
Planning Horizon and Commitment Period

 

 35
 

Comment -- Even absent this small market concern, NERA has anticipated that detailed auction 
rules would need to be developed that would not exactly specify a capacity requirement, but 
would incorporate some form of band to allow for a full unit to receive capacity payments even if 
only part was needed.  The small market concern raises questions as to whether as to such rules 
could be reasonably developed for small markets.  Smaller markets are inherently subject to 
periods of excess supply, if the capacity requirement is an absolute minimum, unless smaller 
units are added to match load growth.  In practice, the industry, when vertically integrated, has 
rarely added small units year after year for local reliability needs, and this would indicate that 
this solution is not the least cost.  There is no clear way to use a simple market mechanism such 
as the CRAM to capture and evaluate the trade-offs between adding larger units and 
experiencing a period of surplus and adding more expensive units that may better match load 
growth.  To the extent that the ISOs are divided in to several smaller regional markets a market 
model more complicated than the CRAM model may be required.  Alternatively, the capacity 
target in a regional market could be set higher than required in order to allow for the ISO to 
purchase more capacity than required and the commitment period could be extended to hold off 
the subsequent auction until load growth would justify the need for additional capacity.  This 
would avoid a situation where a market chronically was exposed to high prices as new entrants 
were always smaller scale units and also avoid the situation where a single entrant would be 
exposed to large risks that after the initial commitment period locational prices would be low due 
to a capacity surplus caused by the addition of a single unit.  This leads to a recommendation that 
commitment periods be reviewed for smaller markets and the need for longer commitment periods 
in such markets be considered.  This recommendation is consistent with economic principles.  
Smaller markets tend to be more expensive generation locations (e.g., New York City, Long 
Island, Boston) and investment in generation in those areas is a classic case of a specialized asset.  
While the capacity could be used to supply capacity in non-local markets ( e.g., New York City 
capacity used in the rest of the state) the value is not commensurate with the cost.  Specialized 
assets are subject to exploitation after having made the investment and require longer-term 
contractual assurances.  NERA recommends that further analyses be conducted as to how to 
modify the CRAM to accommodate smaller markets.      

3.4.3. Consideration of Alternative Views 

While NERA!s scope does not include a comparison of the CRAM market to other alternatives, 
we briefly comment on one alternate view that is directly relevant to the issue of planning 
horizon and commitment period.  That view is that the market model can encourage adequacy 
by providing an additional source of revenue to generators and demand resource providers, 
will hence encourage entry and as a result lead to resource adequacy.  Such a market could 
conceivably utilize a shorter planning horizon as the objective is not to use the market to 
develop contractual assurances of adequate capacity, but rather to provide added revenues to 
compensate for the fact the energy and AS markets do not provide sufficient revenues to assure 
adequate supply.  We agree that the energy and AS markets at the current time would not 
encourage entry on their own.  We have not been asked to evaluate whether such an alternative 
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market would be equally, less or more effective than the CRAM at assuring adequacy.  What we 
do believe is that a shorter planning horizon would be as problematic in such a market as in the 
proposed CRAM and would lead to prices clearing either at a cap or at very low levels.  Hence, 
we believe that even given the view that the market model should be designed to provide 
supplemental revenue to encourage entry as opposed to obtaining contractual assurances of 
entry, the same recommendations would apply as to planning horizon and the same concerns 
would exist as to the need to establish investor confidence in the market in order for developers 
to be able to offer reasonable prices and obtain debt financing.  
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4. PERCENTAGE OF OBLIGATION PROCURED 

The proposal envisages that all of the ISO!s unforced capacity obligation will be procured 
through a centralized process. The proposal could be implemented either by having the full 
obligation procured through a single auction, or by having multiple auctions each used to 
procure a percentage of the obligation.  

The question examined in this section is whether the obligation for a given commitment period 
should be procured: 

• In a single auction, in which case the price paid by the LSEs during the commitment 
period would be the auction price; 

• Through multiple auctions, each auction being used to procure a percentage of the 
obligation for a set commitment period, in which case the price paid by the LSEs during 
the commitment period would be a weighted average of the auction prices; 

• By some other method that would involve multiple auctions.  

The RAM Group has considered the first two options. We understand that the RAM Group had 
considered alternatives to a single auction in recognition of the fact that a single auction exposes 
the ISO to the risk that some uncontrollable market event or some unusual event outside of the 
scope of the market that could influence the competition at the auction and the resulting price. 
Since the resulting price is then paid by LSEs for the entire term of the obligation, this exposes 
the ISOs and all consumers to paying prices that are the product of unique conditions rather 
than being reflective of the underlying fundamentals of the market.   

The RAM Group asks whether using a single auction or using multiple auctions to procure the 
requirement for a set commitment period can accomplish the stated objectives, or whether 
another solution may be more appropriate.  

The overreaching objectives are for the procurement process to provide meaningful economic 
signals and to ensure resource adequacy.  Our analysis has been guided by the following key 
questions for each option:   

• What is the effect on bidding behavior? 

• Does the option facilitate entry and the participation decision, and if so how? 

• Is the option more or less vulnerable to the gaming and to the exercise of market power? 
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• Is the option more or less vulnerable to the effect of transient market conditions or 
events? 

This section is organized as follows. We start by summarizing results in the auction literature 
that directly speak to the use of multiple auctions to procure the obligation for a set 
commitment period. We next categorize the options available to the ISOs. Finally, we provide 
candidate options that could meet the desired objectives, and provide an assessment according 
to the key questions above.  

4.1. Relevant Results From the Auction Literature 

Over the past twenty years, the auction literature has directly considered the question of 
whether procurement done through a single auction is more likely to achieve better prices or a 
more efficient result than procurement through multiple auctions.  The auction literature has 
not reached a definitive answer.  Debates continue and models are still being developed.  These 
models aim to capture the differences in the strategic behavior of bidders between the case of a 
single auction on the one hand and the case of a multiple auctions on the other, and in so doing 
contribute to the debate as to whether there is an advantage to a procurement through multiple 
auctions.  

The interest of auction specialists in this question comes from a basic tension between theory 
and fact.  Simple theoretical intuition would say that whether procurement is done through a 
single auction, or through multiple auctions held one after the other in a sequence, should not 
matter to price or to the efficiency of the result.  Surely, the intuition would go, in a sequence of 
auctions, no bidder would sell in an earlier auction unless the bidder was convinced that prices 
were going to be about the same or a somewhat worse in later auctions.  Similarly, a bidder who 
waits must believe that there is no loss to doing so because the price in later auction must be 
about the same or better than in earlier auctions.  The only way all bidders   those who choose 
to bid in earlier auctions and those who choose to bid in later auctions   can be right, and the 
only way that there can be a equilibrium   in the sense that no one regrets their decisions after 
the fact   is if the prices are on average the same across all auctions.  

An early theoretical model by Weber (1983) formalized this intuition. The results of this model 
would imply that, although prices may not be identical from one auction to the next when 
multiple auctions are used for a set commitment period, prices would nevertheless be the same 
on average. Further, whether a single auction was used or multiple auctions were used to 
procure the obligation for a set commitment period, the same bidders become winners and 
there is no implication for the efficiency of the allocation.  A single auction and multiple 
auctions would then yield the same results on average, but since multiple auctions protects 
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from the risk of the payment for LSEs being exposed to transient market events, multiple 
auctions would seem to be a preferable solution.  

The seminal paper by Ashenfelter in 1989 was the first paper to present convincing data that 
refuted the theory just discussed.  Subsequently, reports of data from auctions conducted in all 
parts of the world and for a variety of products and commodities (wine, art, condominiums, fur 
pelts, etc.)4 also appeared to contradict  simple intuition that using a single or using multiple 
auctions should not influence price.  Indeed, it was instead observed that when identical items 
were auctioned one after the other in multiple auctions, prices were not the same across 
auctions. Indeed, prices could vary very significantly.  Even more problematic, prices were not 
on average the same when comparing the price of items in a single auction with prices for the 
same items when multiple auctions were used.  In the case of multiple auctions for 
procurement, most often prices would be lower in earlier purchases and gradually rise later on. 
The empirical evidence was convincing, and led to the rejection of the intuitively appealing 
view that conducting a procurement through one auction or through multiple auctions should 
make no difference to price or to the efficiency of the allocation.   

Ashenfelter termed these results " price anomalies# and he pointed out that auction specialists 
faced a challenge. This challenge was to analyze in more detail the strategic behavior of bidders 
in multiple auctions in a way that could explain the empirical pattern of prices.  An important 
body of work ensued, each study in the following years contributing to our understanding of 
bidding and strategies in a multiple, sequential auctions context. Although none of these studies 
became the final word on the subject, what each study shows in its own way is that having 
many auctions of the same product makes bidding strategically very complicated for bidders.  

Suppose, for example, that 25% of the capacity requirement for 2007-2010 is auctioned 2004, 
50% of this same requirement will be auctioned in 2005 and 25% in 2006 (see Figure 4-1).  

 

 

 

 

                                                      

4  See among others, Ashenfelter (1989), Vandeporten (1992), Ashenfelter and Graddy (2002), and Thurston (2002). 
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When faced with multiple auctions, each affording the same economic opportunity, a bidder 
must decide not only how to bid in a given auction, but a bidder must decide in which 
auction(s) to bid as well.  A bidder will need to consider two opposing effects. On the one hand, 
in later auctions, other bidders may have already sold all, or some, of the capacity that they 
intended to sell; a bidder selling in later auctions can then face less competition and potentially 
be able to obtain a better price.  On the other hand, in later auctions, there may be fewer or no 
future opportunity to sell capacity; a bidder selling in later auctions will then face more 
aggressive bidding and potentially get a worse price.   

Whether a bidder decides to bid in early auctions or in late auctions will depend on how the 
bidder evaluates the relative strengths of these opposing effects. As recent models in the 
literature show, the bidder!s decision of when to bid will also depend on a variety of other 
factors, including: 

• How averse to risk a bidder is   if a bidder is sensitive to risk in particular ways, a 
bidder will be willing to bid lower in earlier auctions rather than risk an uncertain future 
price (see McAfee and Vincent, 1993); 

• Whether bidders are well informed about each other!s plans to provide capacity to the 
market or about each other!s opportunity cost of providing new or existing capacity   a 
bidder may worry that it is providing information to the market by participating in early 
auctions and may hold off participation, or it may bid to mask any information it would 
be giving to the market; 

• Whether a bidder places a higher value on having the whole of its plant committed 
rather than having only a portion of its available capacity committed through the 

Figure 4-1 
Multiple Auctions for a Set Commitment Period. 
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