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Why are we talking about capacity markets? 

From the UK (Electricity Market Reform) to 
Germany (Energiewende) to Texas (???), it’s a 

hot topic: 

 

“Das Stichwort…heißt Kapazitätsmarkte” 

                      Chancellor Angela Merkel, 23 May 2012 
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If capacity markets are the answer, what is 
the question? 

- Nothing new about competitive wholesale 
“energy-only” power markets in Europe… 

- …nor about the option of capacity markets 

- So what’s changed? In Germany: 

 - Nuclear phase-out 

 - Impressive increase in variable renewables 

(In the UK: 

 - Nuclear phase-in 

 - This time renewables may actually happen) 
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If capacity markets are the answer, what is 
the question? 

- Capacity markets were conceived to do one 
thing: Ensure there are enough firm resources 
to meet expected peak load (NOT baseload 
resources, firm resources!) 

- This is often referred to as “resource adequacy” 

- Does Germany have a resource adequacy 
problem? 

- Let’s have a look…. 
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Firm supply margins in Germany 
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Firm supply margins in Germany 
(as of Feb. 2012) 
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Wind:                 5.210 MW 

Solar:                6.670 MW 

[Bio/hydro:      ~2.000 MW] 

konvent.:   39.800 MW 

max. Last        30.720 MW 

Firm margin  ~29%      
 

 

Quellen: Amprion, Transnet BW, 50Hertz (07/2012), Tennet 

(12/2011); UBA (02/2012), BNetzA (06/2012)   

Graphik: Wikipedia    Courtesy of Deutsche Umwelt Hilfe 

Wind:                    613 MW 

Solar:                3.838 MW 

[Bio/hydro          ~500 MW] 

konvent.   11.000 MW 

max. Last        12.550 MW 

Firm margin  ~[12%] 

 

Wind:                11.450 MW 

Solar:               10.150 MW 

[Bio/hydro   ~2.500 MW] 

konvent.    27.400 MW 

max. Last         22.230 MW 

Firm margin  ~32% 

 

Wind:               12.025 MW 

Solar:                4.480 MW 

[Bio/hydro       ~3.000 MW] 

konvent.   19.250 MW 

max. Last        14.130 MW 

Firm margin  ~54% 

 

Bundesweit: 
Wind:    29.300 MW 

Solar:   25.140 MW 

Bio/hydro     9.000 MW 

konvent.   97.450 MW 

max. Last  77.000 MW  

Firm margin  ~33% 



If capacity markets are the answer, what is 
the question? 

- Does Germany have a resource adequacy 
problem? No. 

- BaWü has a local supply problem – solution is 
transmission and better locational price signals 

- Germany has a “please don’t go anywhere until 
we sort out the market” problem 
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If capacity markets are the answer, what is 
the question? 

- The existing resource base is restless 

- Conventional generators foresee fewer 
operating hours and lower prices as more 
(renewable) capacity is added to an already 
over-supplied market. 

- Is the low marginal cost and variability of many 
renewable technologies the cause of all this? 

- No. There’s a much simpler explanation: Too 
much supply, not enough transmission, no 
locational price signals, inflexible generation 
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If capacity markets are the answer, what is 
the question? 

- Parts of the North American wholesale power 
market faced the same symptoms in 2002: 

 - Ample supply margin with more new capacity on the 

way 

 - Drastic reduction in operating hours for many 
producers and lower wholesale prices for all 

 - Grid-constrained load pockets threatened with a “rush 
for the exits” by marginal generators 

 - How to fix this without corrupting the energy market? 

- …and yet low-marginal-cost, variable renewable 
production was not a factor in any of this 
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If capacity markets are the answer, what is 
the question? 

- “Rush for the exits” precipitated by price caps 
and uneven distribution of supply resources 

- Capacity markets designed to shape withdrawal 
of surplus and address localized supply issues 

- Limited use (in quantity and in duration) of 
“reliability agreements” to bridge transition 

 - Short-term reliability agreements, better 

 locational pricing and more transmission may 
 have been enough; we may never know…? 
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If not capacity markets, then what? 

- This worked for awhile; now, as renewables (and 
gas) have grown, it is apparent that protecting the 
quantity of firm resources is no longer enough  

- Even in 2005 PJM tried unsuccessfully to address 
the need for resource capabilities, not just capacity 

- Now ISO-NE is facing reliability issues despite 
surplus capacity and is proposing to do just that 

- The rise of low-marginal-cost variable resources 
poses a different investment challenge: 

 - Quantity of capacity is now a dependent variable - 
how much depends on what kind 
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A traditional view of the resource challenge 
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Net demand presents a fundamentally 
different picture 
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Where you stand depends on where you sit 
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Looking beyond capacity markets 

- Germany now confronts all of these issues – 
excess total supply, localized supply shortages, 
disinvestment and an influx of variable 
renewables 

- Capacity retirements likely…and desirable 

- New investment critical…depending on what it is 

- Market-based investment incentives might be 
beneficial… 

- …but in the new supply paradigm, incentives 
based only on the quantity of firm capacity 
available at peak are doomed to fail 
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What lies “beyond capacity markets”? 

- Two basic forms of market-based long-term 
investment incentives are appropriate to the new 
supply paradigm: 

 - Apportioned forward capacity mechanism 

 - Enhanced forward services mechanisms 

- Based on net demand forecasts and analysis of the 
incremental value of critical services 

- By meeting the need for investment in flexibility on 
a system basis and expanding the supply of 
flexibility these designs expedite the integration of 
variable renewables into the balancing market  
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Enhanced forward services markets 

- Long-term auctions for selected non-energy 
services; a representative example: 

 - 10-minute spinning reserves 

 - 10-minute non-spinning reserves 

 - 30 minute operating reserves 

 - non-reserve ramping capability 

 - frequent short-cycling capability 

- Energy storage service can be incorporated 

- Suited to regions willing to allow an energy-
only market to work with minimal intervention  
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Apportioned forward capacity markets 

- Subdivide capacity market into tranches based on 
specified resource capabilities 

- Sequence procurement – most flexible (short-
cycling) resources first (incl. storage), flexible 
(ramping) resources next, inflexible resources last 

- Incentives to invest in traditional balancing 
services (e.g., operating reserves) can be part of 
capacity mechanism or auctioned separately 

- Pays all firm resources for market value of firm 
capacity…but pays more for resources that possess 
other reliability attributes, less for those that don’t 
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Apportioned forward capacity markets 
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Apportioned forward capacity markets 
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Market design alternatives 
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Papers available at www.raponline.org 
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Other things we’ve learned… 

- There are ways to cut the problem down to size: 
End-use efficiency, more responsive demand, larger 
balancing areas, shorter scheduling intervals, better 
weather forecasting, more transmission 

- Enable qualifying demand-side resources to 
participate on an equal footing: They are always 
more plentiful than you think; with proper vetting 
they’re reliable, they’re flexible and they’re cheap 

- Capacity markets that arbitrarily exclude capacity 
(e.g., only peakers; only new resources) do not work 
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Other things we’ve learned… 

- Capacity markets don’t pay extra for investment, 
nor should they – they simply convert part of the 
existing revenue expectations into a fixed payment 

- Capacity markets are incentives, not long-term off-
take contracts: 

 - auctions 5-7 year forward are unreliable; 15 year 
 commitments erode one of the key benefits of 
 competitive  markets; and they are not 
necessary 

 - 3-4 year forward auctions with commitment 
 periods ≤8 years should be sufficient to drive 
 investment choices for new & existing resources 
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About RAP 

 The Regulatory Assistance Project (RAP) is a global, non-profit team of experts that 
 focuses on the long-term economic and environmental sustainability of the power 
 and natural gas sectors. RAP has deep expertise in regulatory and market policies 
 that: 

 Promote economic efficiency 
 Protect the environment 
 Ensure system reliability 
 Allocate system benefits fairly among all consumers 

 
 Learn more about RAP at www.raponline.org 

Michael Hogan 

+1 603 738 8652/mhogan@raponline.org 


