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I was asked by the Alberta Utilities Commission to review and comment on the proposed design of the 
Alberta Capacity Market. I filed my initial review on 12 September 2018. On 26 October 2018, I filed a 
revision that supplemented my views with additional analysis and discussion. Among other things, I 
extended my report to address the additional information requested by the Alberta Utilities Commission 
in a letter to me filed in Proceeding 23757 on 28 September 2018. In this filing, I present further comments 
on the design of the Alberta capacity market. As instructed by the Alberta Utilities Commission in its letter, 
filed on 20 December 2018, document 23757 X0212, I focus especially on the issues raised by the Alberta 
Utilities Commission in the letter regarding intervener evidence, filed on 20 December 2018, document 
23757 X0211. The Commission’s issues are quoted and highlighted in italics in the body of this report. 

I am an independent witness, residing at 6418 Dahlonega Rd, Bethesda MD 20816, USA. I have substantial 
expertise in the design of capacity markets and electricity market design more broadly. I have advised 
governments and system operators on the design of capacity markets in North America, South America, 
and Europe. My CV is attached (Schedule A). Research papers and filings are available on my website: 
www.cramton.umd.edu. 

I was instructed by the Alberta Utilities Commission to review the proposed design of the Alberta Capacity 
Market as presented on the Alberta Electric System Operator website. I focused on the consolidated 
proposal and the consolidated rationale that are available on this site. These further comments also are 
based on the AESO application, document 23757 X0284, and the AESO’s response to additional application 
requirements, document 23757 X0339, as well as other documents in the proceeding. I also drew on my 
experience in capacity market design in other regions and my knowledge of the Alberta electricity market. 
I comment broadly on most elements of the proposed design. My specific Statement of Work with the 
Commission is contained in Schedule A to document 23757 X0008. I received additional instructions from 
the Commission in Appendix A of document 223757 X0096. 

I acknowledge that I have a duty to provide opinion evidence to the Commission that is fair, objective and 
non-partisan. 

I have made no factual assumptions in preparing this report. The body of my report refers to the 
references relied upon. My experience in the study and design of capacity markets is detailed in my CV. 

  

                                                           
1 Peter Cramton is Professor of Economics at the University of Cologne and the University of Maryland. His research 
focuses on market design. He has applied that research to design auction-based markets of radio spectrum, 
electricity, financial securities, and other products. I thank the Alberta Utilities Commission for funding this report. 

http://www.cramton.umd.edu/
https://www.aeso.ca/market/capacity-market-transition/comprehensive-market-design/
http://www.cramton.umd.edu/
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Introduction 
I was asked by the Alberta Utilities Commission to provide further comment on several issues of the 
proposed design of the Alberta Capacity Market. This update presents my views. It is based primarily on 
my study of the Alberta electricity market and the final proposal and rationale for the market as appears 
on the Alberta Electric System Operator (AESO) website. It also is based on the AESO application, 
document 23757 X0284, and the AESO’s response to additional application requirements, document 
23757 X0339, as well as other documents in the proceeding. I draw on my experience in designing capacity 
markets in North America, South America, and Europe, as well as my experience in electricity market 
design more broadly.  

I focus on the issues raised by the Alberta Utilities Commission in the letter regarding intervener evidence, 
filed on 20 December 2018, document 23757 X0211, which I quote from in what follows. 

Supplier market power in the energy market 
“The Commission wishes to explore the potential justification for allowing the exercise of supplier market 
power in the energy market within a capacity market framework. Further, and recognizing the 
characteristics of the Alberta market that include a high degree of market concentration and a significant 
long lead-time fleet which, when coupled with unit self-commitment, may facilitate physical withholding, 
the Commission wishes to explore options for mitigating the exercise of supplier market power in the 
energy market and the efficacy of each option. Finally, the Commission has instructed the AESO to examine 
the ex-post calculation of the energy offset, which may transform the product traded in the capacity 
auction into one that is isomorphic to a reliability-option, and which may thereby both mitigate supplier 
market power in the energy market and reduce risk in the capacity auction.” Related Application 
Requirements: 15, 16, 35-42 

Market power is an issue in all bid-based energy markets with or without a capacity market. Market power 
is especially an issue when transmission constraints bind, since then there is often a much smaller set of 
participants that can relieve the constraint. The constraint creates market power. The nodal markets in 
the US have automatic (ex ante) mitigation measures in the event transmission constraints create 
significant market power. The Alberta market design assumes that transmission constraints rarely bind 
and that congestion can be safely ignored. I will assume that is the case, but I must warn that if constraints 
start to bind, say as a result of substantial intermittent renewables located far from load, then the energy 
market is apt to perform poorly or fail. This was the experience in the US. Europe is having similar 
problems now as a result of a high penetration of intermittent resources. Redispatch costs to relieve 
congestion in Germany in 2018 were about $1.5 billion. 

With ample transmission, market power is much less of a problem. Yet Alberta is a small market with a 
high degree of concentration. Market power may still be an issue. One view is that, once the capacity 
market is introduced, it is appropriate to mitigate all bids to cost, since suppliers can recover fixed costs 
in the capacity market. I disagree with this view. Costs are only imperfectly observed. It is neither desirable 
nor practical to impose cost-based bidding, except as part of a narrowly tailored remedy to mitigate 
market power. 

https://www.aeso.ca/market/capacity-market-transition/comprehensive-market-design/
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Attempts to prevent economic withholding by requiring cost-based bids can backfire as large suppliers 
can engage in physical withholding instead of economic withholding. This is especially easy with long lead 
time assets in the Alberta market. Since Alberta relies on self-commitment, it is especially easy for a 
supplier simply to commit a smaller set of resources. Physical withholding is generally more disruptive 
and costly to the market than economic withholding, since fewer resources are available to the operator 
in real time. Physical withholding harms both efficiency and reliability. 

Alberta’s use of self-commitment and single-part bids creates another challenge. Suppliers need to bid in 
such a way to recover start-up and no-load costs. One way to do this is to embed these costs in the energy 
offer. Thus, offers covering operating costs may be well above the apparent marginal cost of the resource. 
Requiring offers to equal marginal costs is not an option in Alberta’s self-commitment model. 

The proposed approach to mitigate market power seeks to identify instances where the ability and 
incentive to exercise market power is highest and then to limit offers in these instances. When the market 
is not tight, there is no mitigation. Mitigation only occurs for pivotal firms in tight markets—a supply 
cushion less than 1000 MW. In tight markets—supply cushion between 250 and 1000 MW—pivotal firms’ 
offers are limited to 3 times the asset-specific reference price. In very tight markets—supply cushion less 
than 250 MW—pivotal firms’ offers are limited to 6 times the asset-specific reference price.  

Pivotal is defined in terms of net position, since incentives to exercise market power depend on net 
positions. It is presumed suppliers will correctly report trades. If reporting is voluntary, then it is important 
that all trades be reported and audited. This would have the advantage that the system operator would 
have greater visibility into forward trading. I would expect forward trading to be extensive, as it is in all 
well-functioning electricity markets. And the net-position rule encourages forward trade, which is 
desirable. 

The AESO has done some analysis that suggests that 3 times reference price is needed to assure that firms 
can cover operating costs with bids. Still this limit is only applied for firms that fail the screen in tight 
markets. The idea is to let firms bid freely in most circumstances. 

The motivation of the 6 times reference price for pivotal firms in very tight markets is to allow potential 
market power to increase the energy price and send a stronger price signal during very tight conditions. 
This is similar to the role of an operating reserve demand curve, as in the ERCOT market, which is intended 
to reflect consumers’ preference for reliability (Cramton 2017). Absent congestion, I suspect that allowing 
greater offer flexibility in very tight circumstances is fine. I remain more concerned with what happens 
when there is congestion and the operator must take actions to relieve congestion.  

Ex post energy offset 

The AESO has proposed an ex ante energy offset based on forward energy prices. An alternative approach 
is an ex post energy offset; see Cramton et al. (2013) for a detailed discussion and analysis. In the ex post 
approach, energy rents above a strike price are returned to consumers. Thus, the capacity product consists 
of two components: (1) the physical capability to supply energy during tight hours, and (2) a price hedge 
for prices above a high strike price. There are several potential advantages of the ex post approach. The 
embedded financial option hedges consumers from prices above the strike price. Generators are better 
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able to manage this risk with their capacity and fuel contracts. The hedge puts generators in a more 
balanced position in times of scarcity, which has the impact of reducing market power during tight 
conditions. The hedge also provides performance incentives.  

The AESO asserts that the hedge interferes with the energy market and the energy price signal (AESO 
Response AUC-AR-15 and AUC-AR-16 of document 23757 X0339). This is not the case. The hedge alters 
the financial position of the supplier during tight conditions, but the price signal otherwise works in the 
same way. Prices above the strike price are not prevented and indeed the presence of a hedge to load 
likely increases the acceptability of high prices during scarcity, potentially allowing the energy offer cap of 
$1000 to be relaxed. The AESO claims that the hedge distorts the merit order in the energy market, but it 
is unclear why. Provided that the hedge puts suppliers in a more balanced position, the hedge will result 
in less distortion of offers from true marginal cost. 

Load does pay for the hedge with a higher capacity price, but this is as it should be. 

The argument for the ex ante energy offset is that suppliers and consumers have other means to manage 
risk through forward contracting. This is certainly the case. These opportunities, however, may have 
limited liquidity. The mandatory hedge embedded in the ex post approach likely has greater liquidity. 
However, the mandatory hedge is not the ideal hedge for all generators. Still generators facing the ex post 
approach can engage in further forward contracting to better manage risk. 

Supplier market power in the capacity auction 
“The Commission wishes to examine the efficacy of the capacity market power mitigation framework 
contemplated in the Comprehensive Market Design – Final (CMD) in light of the anticipated high degree 
of market concentration that includes joint ownership of facilities. The Commission also wishes to explore 
whether allowing: (i) non-retiring plants to set the capacity price, and (ii) plants that have temporarily de-
listed for economic reasons to re-enter the market at prices below which they were previously unwilling to 
remain in the market, may contribute to the exercise of supplier market power. If allowing these activities 
may contribute to the exercise of market power, the Commission wishes to understand whether restricting 
them may reduce or obviate the need for other mitigation mechanisms, including constraining supplier 
offer prices, constraining temporary economic de-listing applications and over-procurement through the 
demand curve shape.” Related Application Instructions: 17-25 

Supplier market power in the capacity auction is an important issue. In most auctions, little new capacity 
may be needed to satisfy demand. Most existing supply has low going-forward costs. Also, the market is 
highly concentrated with the top-four suppliers controlling 76% of the UCAP. In this setting, large suppliers 
may have strong incentives to exercise market power. The proposed market addresses this possibility by 
imposing a default offer cap of .8 net-CONE on existing capacity held by an entity that fails a market power 
screen. Existing capacity bidding to retire is exempt from the cap. A supplier that can increase the capacity 
price by 10% through economic withholding, assuming the clearing price is near the inflection point of the 
demand curve, fails the screen. This corresponds to UCAP above about 1070 MW. Given the current 
market structure, the top-four suppliers will fail the screen. The remaining suppliers will pass the screen 
and be exempt from the cap. 
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An alternative would be to impose the default offer cap on all suppliers. The advantage of the screen is it 
imposes the cap only on those firms that can significantly impact the clearing price through withholding. 
This reduces the possibility of over-mitigation. However, imposing the cap on all would also work well. 
Still I do not believe there are significant benefits from imposing the cap on all non-retiring existing 
capacity. For example, my views on the shape of the demand curve would not change if the cap applied 
to all.  

Capacity price volatility and risk to new entrants 
“The Commission wishes to determine if reducing capacity price volatility should be an objective of the 
market design and, if it should be, the Commission wishes to explore the options available to achieve such 
an objective. More specifically, the Commission has instructed the AESO to examine whether placing a 
sliding collar on the range of auction price outcomes that is centered on the previous year’s price, in 
conjunction with an ex-post energy offset approach, might reduce price volatility and risk and also simplify 
the auction design by eliminating the need for ongoing administrative costs for new entry and energy 
offset calculations.” Related Application Instructions: 11, 12, 14, 28, 29, 32-34 

Yes, a good capacity market design does recognize that excessive capacity price volatility is undesirable. 
The chief instrument to reduce volatility is the shape of the demand curve, especially its slope. Demand 
curves that are too steep can have too much price volatility. This was a problem with all the early capacity 
markets, in which the demand curve was vertical at the capacity requirement (Cramton 2003). The sloped 
demand curve is an important innovation. The fact that the demand curve is less steep than the marginal 
value of reliability is recognition of the value of reducing price volatility. A further benefit of reduced slope 
is a reduced incentive to exercise market power in the capacity market.  

The disadvantage of reduced slope is that the AESO may procure extra capacity beyond what is required 
to meet the reliability standard. However, this only happens when the capacity price is low. Also, the extra 
capacity brings benefits to consumers both in terms of improved reliability and lower energy prices. 

The proposed demand curve does allow the capacity auction to find the price where demand matches 
supply. Thus, the capacity price does respond to current market conditions as is desired. 

At the request of the Commission, the AESO considered an approach involving a sliding collar on the 
auction price. Year-by-year price movement would be limited by some factor, for example 20% up or 
down. The chief difficulty with this approach is that it does not let the market clear. When supply is 
inadequate at the cap, then the AESO would have to take out of market actions to acquire the shortfall. 
When there is surplus at the floor price, then the AESO would be forced to buy too much. For this reason, 
I prefer an approach where the price is determined from market clearing, rather than being constrained 
by a collar centered around last year’s price. Then the price will be more responsive to current market 
conditions. If still less volatility is desired, I would reduce the slope of demand, rather than dispense with 
market clearing. 
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Uniform Capacity (UCAP) and performance incentives 
“The Commission wishes to explore (i) the relationship between suppliers’ UCAP and their contributions to 
reducing expected unserved energy, (ii) the roles that UCAP plays in the operation of the market and (iii) 
the relationship between the calculation of UCAP and performance incentives. The Commission also seeks 
to understand any limitations that concerns about supplier risk may place on motivating supplier 
performance. The Commission has instructed the AESO to examine an alternative methodology intended 
to reduce bias in calculating UCAP. In addition, the Commission has instructed the AESO to examine an 
alternative performance incentive that indexes capacity payments to the UCAP calculation that is based 
on recent performance data.” Related Application Instructions: 5-9, 43-47 

Ideally, UCAP would measure perfectly the resource’s contribution to reducing expected unserved energy. 
That is, UCAP would reflect the resource’s ability to provide energy and reserves during shortage events. 
If Energy Emergency Alert (EEA) events were common, then it would be a simple matter to use recent 
history to forecast resource performance during shortage events. EEA events, however, are too rare to 
get a good estimate of a resource’s contribution to reliability from EEA events alone. For this reason, the 
proposed approach is to use the 250 tightest hours in each of the five most recent years to calculate UCAP. 
Using a larger sample with more hours per year or more years yields a better estimate over the sampled 
events but may not reflect as well the performance in EEA events.  

Better estimates of future performance would improve reliability, since the procured UCAP would be a 
stronger indicator of performance during EEA events. Moreover, performance payments and charges 
would be reduced as performance would be more consistent with UCAP.  

AUC-AR-7 provides an alternative method of calculating UCAP. The calculation attempts to improve the 
estimate of reliability contribution by removing bias in estimates. The idea is that each generation type 
has a predicable bias caused by using a large sample (250 tightest hours), rather than just EEA hours. For 
example, EEA events often occur as the result of large unit outages. Large coal units then may tend to 
perform worse during EEA events than over the 250 tightest hours. Similarly, EEA events may be more 
frequent on high load hours with low wind output. Wind resources then may perform worse during EEA 
events than over the 250 tightest hours. The alternative method estimates the bias by resource type and 
then removes the bias from the original UCAP calculation to get an improved measure of contribution to 
reliability.  

I agree that improving the estimate of UCAP to better reflect reliability contribution is desirable. The 
method outlined in AUC-AR-7 provides one method of removing bias by resource type. However, it is 
difficult for me to assess how much of a problem the bias is and whether this is the best approach to 
removing the bias. For example, the use of a ten-year history may be problematic for estimating bias in a 
setting where the resource mix is changing rapidly. A large increase in wind penetration may dramatically 
alter the performance of wind in future EEA events. Perhaps more recent performance should be given 
more weight. Likewise, the performance incentives may cause resource owners to take steps to improve 
reliability in future EEA events. It will take many years for these steps to be fully reflected in UCAP. Again, 
putting more weight on recent years would mitigate this problem. 
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I am concerned that letting participants select UCAP within a range may have undesirable effects. For 
example, if performance incentives are too weak, then nearly all participants will select UCAP at the high 
end of the range. This may lead to premature retirements or inadequate entry. Similarly, UCAP discretion 
may enable market power with large suppliers selecting UCAP at the low end of the range to increase the 
capacity price. For these reasons, it is important that the UCAP range be narrow or limited to special 
circumstances, such as the demonstration of enhanced capability. The AESO view that participants’ 
choices within the range will improve UCAP is to me wishful thinking. 

UCAP and performance incentives 

Strong performance incentives are essential to any capacity market. These incentives are what motivates 
suppliers to improve performance and support reliability.  

The Commission asked the AESO to consider an alternative performance incentive based on indexing 
capacity payments to a twelve-month moving average of performance during tight hours. I do not like this 
alternative because it fails to properly emphasize the EEA events in evaluating performance. By contrast, 
the AESO proposal puts a 60% weight on performance during EEA events. This is desirable as it is 
performance in these events that contribute most to reliability. 

One of the goals of the alternative appears to be to put more weight on recent performance. The use of 
a weighted five-year average would also achieve this goal. For example, the UCAP average could use 
weights by year of {fifth = .1, fourth = .15, third = .2, second = .25, first = .3}, so that the most recent year 
is given a weight three times the fifth year. This weighting strengthens performance incentives because 
current performance has a larger impact on UCAP next year. 

Demand curve 
“The Commission has not yet determined the degree to which it intends to explore demand curve 
parameters in the six-month process and has instructed the AESO to perform sensitivity analyses as part 
of its application that may assist in making that determination.” 

The administrative demand curve is the element representing consumers’ preference for reliability. The 
proposed demand curve is consistent with that found in other well-designed markets. The differences 
reflect the relatively small size of the Alberta market. 

Brattle Group in documents 23757 X0341 and 23757 X0342 performed several sensitivity analyses of the 
demand curve parameters to determine how variations in the demand curve or variation of parameters 
would impact outcomes. The analysis is based on a specific simulation model, so one must be cautious in 
interpreting results. Nonetheless, my overall assessment is that the proposed demand curve is a sensible 
one that should perform well.  
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