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Overview

 What is a carbon cap-and-trade program?

 How will it affect utility costs?

 What are the implications for electric rates?

 What are the implications for consumers?
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Carbon Cap-and-Trade Program 
Basics (1)

 Purpose – Limit carbon emissions to a specific target 
level (to be reduced over time), for which allowances will 
be created.

 Approach – Use a market mechanism to determine who 
gets the allowances and how the reductions are 
accomplished.

– Auction allowances (with perhaps some given out for free)

– Allowances are tradable

– Emitters who can reduce emissions for less than the going price 
of allowances will make those reductions and purchase fewer 
allowances or sell their excess allowances.

– Emitters whose costs of reducing emissions is high will need to 
acquire allowances.
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Carbon Cap-and-Trade Program 
Basics (2)

 Effects - Prices of goods and services 
responsible for low emissions will tend to fall 
relative to prices of carbon-intensive goods and 
services, leading to shifts of demand toward the 
less carbon-intensive goods and services.

 Transition – To control effects on consumers, 
some revenues from allowance auctions may be 
given to utilities with high current carbon 
emissions, on a temporary basis.
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How Will Electric Utilities 
Respond?

 Analyze the likely cost of allowances over time.

 Analyze the cost of various options for reducing carbon 
emissions.

– Reduce demand through pricing, information, and subsidies for 
electricity conservation and fuel switching

– Switch to generation with lower carbon emissions – gas, nuclear, 
and renewables (e.g., solar, biomass, wave & tidal energy) to a 
greater extent than required by renewable portfolio standards.

– Invest in carbon off-sets (if permitted by legislation) – e.g., tree 
planting, rain forest protection.

 Choose the least-cost strategy (and update it as new 
information about allowance prices, costs of carbon 
reductions, and new technologies emerge)

– Initially change the dispatch to take carbon costs into account.
– Eventually change the resource mix.
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Effects on Utility Costs (1)

 Effect on total revenue requirement will depend on:
– Utility’s overall carbon strategy
– Cost of required allowances
– Revenues from allowances sold
– Cost of carbon-reducing investments, including replacing high-

carbon with low-carbon generating resources
– Changes in fuel prices
– Savings from reduced demand

 Net effect on revenue requirement will depend upon the 
details in the legislation, including:

– Distribution of free allowances
– Rebates of auction revenues
– Size of carbon cap
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Effects on Utility Costs (2)

 The marginal cost of energy will likely increase:
– The  marginal cost of energy today is a function of the heat rate of the 

unit operating at the margin, its fuel cost, and its variable O&M.
– For a utility engaged in regional energy transactions, the marginal cost 

of energy is the market price, which also reflects the items listed above.
– Once the cap and trade program is in place, the marginal cost of energy 

will include the cost of allowances required by the unit operating at the 
margin (or setting the market-clearing price), and will vary with the going 
price for allowances.

– The allowance allocation mechanism may affect to degree to which the 
market value of traded allowances are incorporated in marginal costs.

 The marginal cost of generation capacity may also change:
– The marginal cost of generation capacity is a function of the fixed costs 

of peakers (annualized investment cost plus fixed O&M).
– Technology change driven by carbon cap-and-trade may result in new 

types of generators (or even storage) being used as peakers, with 
different fixed costs.

– Allowance allocations to new capacity may also affect the marginal cost 
of generation capacity.
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Effects on Utility Costs (3)

 The utility’s cost structure will likely change in two 
respects:
– The pattern of costs across the day and the year.

– The relative size of the various cost components.

 These cost structure changes will increase as the 
utility’s generation mix is adapted to the carbon 
trading arrangement.

 The next slides are illustrative, and based on 
current resource plans in Florida.
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Effect of Carbon Price on Marginal 
Energy Costs in Florida (2011) –
Current Resource Plan

Source: Ted Kury, PURC, University of Florida

2011 Price Duration Curve with Variable CO2 Cost 
(2007$)  
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Effect of Carbon Price on Marginal 
Energy Costs in Florida (2017) –
Current Resource Plan

Source: Ted Kury, PURC, University of Florida

2017 Price Duration Curve with Variable CO2 Cost 
(2007$)
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Effect of Carbon Price on Pattern of 
Marginal Energy Costs in Florida 
(Winter 2011) – Current Resource Plan

Source: Ted Kury, PURC, University of Florida

January 2011 Daily Price Shape with Variable CO2 Cost 
(2007$)
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Effect of Carbon Price on Pattern of 
Marginal Energy Costs in Florida 
(Summer 2011) - Current Resource Plan

Source: Ted Kury, PURC, University of Florida

July 2011 Daily Price Shape with Variable CO2 Cost 
(2007$)
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Effect of Carbon Price on Pattern of 
Marginal Energy Costs in Florida 
(Winter 2017) – Current Resource Plan

Source: Ted Kury, PURC, University of Florida

January 2017 Daily Price Shape with Variable CO2 Cost 
(2007$)
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Effect of Carbon Price on Pattern of 
Marginal Energy Costs in Florida 
(Summer 2017) – Current Resource Plan

Source: Ted Kury, PURC, University of Florida

July 2017 Daily Price Shape with Variable CO2 Cost 
(2007$)
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Implications for Electric Rates: 
Importance of reflecting marginal 
costs

 The purpose of using a market mechanism like carbon 
cap and trade to address global climate change is to 
signal to producers and consumers the full cost of their 
decisions.

 This is just a refinement of the traditional arguments for 
marginal cost pricing.

 Since the marginal cost of energy will increase with the 
cap-and-trade program, prices for electric energy should 
also rise (at least at the margin) in hours when the 
marginal resource is emitting carbon.

– Inclining block rates could be used for this purpose, with the price 
for early blocks of energy priced below the full marginal cost.

– Smart metering will facilitate innovative rates to achieve this.
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Implications for Electric Rates: 
Load shifting vs. Load reduction

 Higher costs in all hours, and far more hours with 
relatively high costs, suggest that rates and 
programs that encourage overall load reductions 
may have growing importance relative to those 
that shift load from peak to off-peak periods.

 Technologies designed to help customers reduce 
usage in peak hours (e.g., cool storage) will need 
to operate in many more hours.

 Smart metering will open the door to new 
approaches to load management.
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Implications for Electric Rates: 
Time-of-Use Periods

 The model results suggest that many more hours 
will be high-cost and medium-cost hours, and 
very few will be low-cost hours.

 Peak and shoulder period definitions for time-of-
use rates and limits on number of hours when 
direct load control or critical-peak pricing 
programs are used may need to increase.
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Implications for Electric Rates: 
New adjustment mechanisms

 Allowance trading may increase utility cost 
uncertainty and volatility.

 It may be appropriate to modify rate adjustment 
clauses to reflect allowance costs.



18

Implications for Electric Rates: 
Allocation of Auction Revenue 
Rebates

 Carbon legislation may provide for a rebate of a 
portion of allowance auction revenues to utilities 
whose rates would otherwise increase 
dramatically.

 Policy issues regarding how to allocate these 
rebates:
– How to balance the need for rate stability with the 

need to signal carbon costs to consumers making 
energy decisions?

– Which customers need the assistance?

– How should be rebates be reflected in rate structure?
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Implications for Consumers

 The effects of carbon cap and trade on total revenue 
requirement and average rates cannot be determined 
until the details of the legislation are known.

 Utility costs will change at the margin (and in total), with 
significant changes in marginal cost structures as well as 
levels.

 Smart metering will provide new opportunities to address 
these changes through innovative rates and demand 
management programs.

 Consumers may face more rate volatility if rate 
adjustments include allowance costs as a means to avoid 
frequent full rate cases.
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Next Steps

 Analyze final legislation.

 Design least-cost strategies (that deal appropriately with 
uncertainty).

 Evaluate changes in utility total and marginal costs.

 Design innovative pricing and demand management 
programs that reflect the new cost situations and take 
advantage of smart meter capabilities.

 Deal with policy issues related to any auction revenue 
rebates.

–
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