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EPA’s 111(d) Clean Power Plan Could Increase Energy 
Efficiency Impacts, Net Benefits, and Total Value 
By David Pickles, Bill Prindle, Chris MacCracken, Steven Fine, and Phil Mihlmester 

Executive Summary 

The release of EPA’s much anticipated Clean Power Plan proposal starts the clock on what will be a 
multiyear process of review, analysis, planning, and implementation for states, affected sources, and other 
stakeholders. Depending on the outcome of this process and the methods by which states choose to comply, 
nationwide annual expenditures on utility energy efficiency programs could increase threefold, and the net 
electric system benefits from these programs could increase as much as $12.1/MWh or approximately 15 
percent by 2030 solely due to their compliance value. These benefits would not only reduce the total cost of 
compliance but also reduce power prices. Inclusion of efficiency in Clean Power Plan compliance would make 
efficiency programs more cost effective and also would increase efficiency’s risk management value to 
utilities. 

The draft EPA rule sets a wide range of state targets. Electricity markets vary greatly across the United 
States. As a result, the impact of efficiency will vary significantly by state and utility, depending on a host 
of factors, including the carbon-intensity of the current and planned generation mix, scale of current energy 
efficiency programs, and cost and availability of other compliance alternatives. Many considerations remain 
to be resolved, including evaluation, measurement, and verification requirements, regulator and customer 
response to rate impacts, impact on shareholder incentives, utility compared with third-party 
administration of programs, integration with existing energy efficiency resource standards, and the scale 
and cost of achievable efficiency potential. This analysis suggests that energy efficiency may become an 
increasingly important tool for utility resource planners. 

This white paper takes a novel, nationwide approach to estimating an overall impact on emissions and cost. 
It sheds light on the role that energy efficiency can play as a compliance mechanism.  

 

Quick Background and Timeline 

EPA’s proposed Clean Power Plan would regulate carbon dioxide (CO2) emissions of existing generating units 
through state-level CO2 emission rate standards. EPA derived the standards by evaluating potential options 
for emission reductions in each state from generating units and across the broader electric sector. EPA 
estimates that the rule will reduce total U.S. power sector emissions by 30 percent from 2005 levels by 2030. 

The rule requires that states submit plans for EPA’s review and approval which identify how they will impose 
and enforce the specified standards. The rule does not specify which measures each state must use, nor do es 
it specify a required level of emission reductions from each type of measure. Instead, each state must 
determine its optimal plan design and components. This degree of flexibility offers states tremendous 
opportunity in shaping their plans. However, states must undertake sophisticated analysis to assess the 
relative costs and benefits of a wide range of options. 
 
According to the timeline proposed in the Clean Power Plan, initial state plans will be due to EPA for review 
in 2016, with final plans due for states acting alone in 2017 and for states participating in multistate 
compliance groups in 2018. However, given the complex process of developing new rules and programs, 
states, sources, and stakeholders should initiate their efforts now. They must continue those efforts through 
the several stages that will comprise the entire rulemaking process. Those stages will include providing 
comments on the proposed rule, due December 1, 2014, through the release and review of the final rule 
expected in June 2015, and to the development and submission of the plans.  
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First Order of Business: Understanding the Building Blocks to BSER 

The Clean Air Act requires that EPA identify the “best system of emission reduction” (BSER), taking into 
account the costs and benefits associated with potential reductions in CO2 emission rates. In the Clean Power 
Plan, EPA did not define BSER as a unit- or facility-specific requirement, nor as a single policy or measure. 
Instead, it took a broader “beyond the fence” view, identifying four “building blocks” of BSER that 
incorporate reduction measures both inside and outside the footprint of the affected generators (including 
energy efficiency), as shown in Table 1.  

Table 1: EPA’s Clean Power Plan Building Blocks 

Building Block EPA Assumptions Application Considerations 

Heat rate improvement 
(HRI) to reduce emission 
rates of coal generating 
facilities 

EPA assumed 6% average savings 
across the coal fleet—4% from 
implementation of best practices 
and 2% from new equipment. 

The potential for improvement 
will vary by facility. 

Fuel switching or system 
redispatch from coal to 
natural gas 

EPA assumed that existing 
combined cycle (CC) capacity 
across each state could run at an 
average capacity factor of 70%. 

The type and intended 
application of CC units may 
impact their maximum capacity 
factor, as might transmission 
capability and natural gas 
availability.  

Increasing generation 
from renewables and 
preserved generation 
from nuclear 

EPA developed expectations for 
expanded renewable generation, 
based on average renewable 
portfolio standard requirements 
across multistate regions. 
 
EPA assumed that the rule would 
preserve 6% of existing nuclear 
generation that would otherwise 
retire. It also accounted for new 
nuclear facilities already under 
construction. 

EPA’s approach of regional 
mapping of renewable 
requirements may result in 
expectations for generation 
growth that differ from those 
of the states themselves. 
 
Utilities looking into distributed 
generation will need to 
consider impacts on the 
distribution network and the 
proper forms of compensation/ 
charges (e.g., net energy 
metering and value of solar 
tariff). 

Growth in end-use energy 
efficiency (EE) to displace 
emitting generation 

EPA assumed incremental growth 
in electric load savings of up to 
1.5% per year, inclusive of existing 
state EE program requirements.  

EE cost and potential will vary 
by state, and low-cost EE 
projects may have already 
been implemented. 

 

The estimated cost range for each building block assumed by EPA is provided in Figure 1.1 Energy efficiency 
shows a lower average cost of compliance than the power generation resource options. Although the heat 

                                                                            

1 Source: Carbon Pollution Guidelines for Existing Power Plants: Emission Guidelines for Greenhouse Gas Emissions From 
Existing Stationary Sources: Electric Utility Generating Units, 79 Fed. Reg. 34829 (June 18, 2014). Retrieved October 6, 
2014, from: https://www.federalregister.gov/articles/2014/06/18/2014-13726/carbon-pollution-emission-guidelines-for-
existing-stationary-sources-electric-utility-generating. 

https://www.federalregister.gov/articles/2014/06/18/2014-13726/carbon-pollution-emission-guidelines-for-existing-stationary-sources-electric-utility-generating
https://www.federalregister.gov/articles/2014/06/18/2014-13726/carbon-pollution-emission-guidelines-for-existing-stationary-sources-electric-utility-generating
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rate improvement shows a lower average cost, in many cases it has very limited emission reduction 
potential. As shown in Figure 2, it makes up a very small share of total emission reductions in a typical state.  

Figure 1: EPA Estimated Cost Range ($/metric ton CO2 Reduced) of Building Blocks 

 

Although EPA used these four building blocks in developing state emission reduction targets, the draft rule 
does not require or limit states to using these specific resources in their compliance plans. Moreover, the 
relative costs of compliance will vary from state to state. This flexibility creates an opportunity for states and 
stakeholders to find the lowest-cost compliance options that support their economic and policy goals.  

Figure 2 summarizes the state-by-state emission reduction targets developed in EPA’s draft rule, with each 
vertical bar composed of varying levels of reductions associated with each of the four building blocks. As the 
graphic illustrates, efficiency varies both in total magnitude and as a percentage of total contribution to the 
emission reduction target. The analysis associated with the rule takes into account the current and expected 
availability of resources in each building block. The analysis includes varying assumptions about current and 
projected efficiency program impacts. However, these building block-based estimates do not denote states’ 
actual compliance decisions, because states have flexibility in attaining their targets, and states’ choice of 
compliance paths as well as resource types will affect electricity market impacts. This efficiency-focused 
analysis, therefore, seeks to assess the likely impacts of efficiency in a compliance framework.  
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Figure 2: Contributions of Building Blocks to State Level Standards2

 

Quantifying the Value of Energy Efficiency as a Compliance Mechanism 

For this analysis, ICF used its Integrated Planning Model (IPM®) to project the impacts of the Clean Power 
Plan’s energy savings estimates. Four cases3 were run: a “Frozen EE” scenario assuming that savings and 
spending levels stay at 2012 levels and an “Additional EE” scenario assuming penetration at the levels that 
EPA assumed in its Regulatory Impact Assessment.4 Each pairing (Frozen EE and Additional EE) was 
evaluated under both a CO2 compliance case and a non-CO2 compliance case. Based on those assumptions, 
IPM generated national estimates of CO2 emissions and total system costs for each case.  

The difference in system cost savings (defined as the subtraction of system costs in the Additional EE case 
from the system costs in the Frozen EE case) between the CO2 and non-CO2 scenarios provides an estimate 
of the incremental value of additional EE when used as a compliance mechanism. Note that these savings 
are in addition to the avoided capacity and energy cost savings provided by the additional EE. Results of 
the analysis are shown in Table 2.  

                                                                            

2 Source: EPA Goal Computation Technical Support Document (Data File: Goal Computation - Appendix 1 and 2). 

3 Each scenario relies on assumptions similar to those used by EPA for its Regulatory Impact Assessment, as documented in 
the EPA Analysis of the Proposal Clean Power Plan retrieved October 6, 2014, from: 
http://www.epa.gov/airmarkets/powersectormodeling/cleanpowerplan.html. 

4 http://www.epa.gov/ttnecas1/ria.html 

http://www.epa.gov/airmarkets/powersectormodeling/cleanpowerplan.html
http://www.epa.gov/ttnecas1/ria.html
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Table 2: Electricity Market Impacts of Energy Efficiency as a Clean Power Rule Compliance Mechanism  

  

As suggested by Table 2, in 2030 the system cost savings due to additional EE are $5.67 billion greater when 
EE is used as a CO2 compliance mechanism (due to EE’s ability to displace other, more expensive compliance 
options). Put another way, the incremental value of additional EE as a compliance option in 2030 is 
$12.10/additional MWh saved. It serves to increase the overall value of EE (the combination of avoided 
capacity, avoided energy, and avoided compliance costs) by 15 percent. Although EE program costs are not 
included in Table 2, they do not affect the change in total system costs, or the net added benefit EE 
provides, from the non-CO2 rule to the CO2-rule case.  

Interestingly, energy efficiency does not by itself reduce emissions in a tradable emissions rate framework. 
The analysis shows cumulative electricity savings of about 5 percent by 2025 in the Additional EE scenario 
relative to the Frozen EE scenario. In the CO2 compliance scenarios, cumulative CO2 emissions during the 
same period increase slightly in the Additional EE scenario—by just under 1 percent in 2025. This somewhat 
counterintuitive finding is a function of policy design. Under the tradable credit system assumed here, EE 
generates credits for sale to affected sources that emit above their state standard. Fossil generation units 
can therefore run more hours with EE impacts growing under the Additional EE scenario. In both 

2025 2030

w/CO2 Frozen EE 1,855                         1,829                         a

w/CO2 Additional EE 1,872                         1,851                         b

w/o CO2 Frozen EE 2,412                         2,447                         c

w/o CO2 Additional EE 2,157                         2,150                         d

w/CO2 Frozen EE -                             -                             e

w/CO2 Additional EE 321.05                       468.82                       f

w/o CO2 Frozen EE -                             -                             g

w/o CO2 Additional EE 321.05                       468.82                       h

w/CO2 Frozen EE 203.1                         227.6                         i

w/CO2 Additional EE 171.1                         184.0                         j

w/o CO2 Frozen EE 195.7                         215.0                         k

w/o CO2 Additional EE 167.7                         177.1                         l

Value of EE $2013B (w/CO2) 32.01                         43.62                         m = i -j

Valie of EE $2013B (w/o CO2) 28.04                         37.95                         n = k - l

Value of Additional EE B$2013 3.97                           5.67                           o = m - n

Value of Additional EE $/MWh 12.36$                       12.10$                       p = (0 x 1,000)/ f

Increase in EE Value 14.1% 15.0% o / n

Notes:
Frozen EE: energy savings frozen at 2012 levels based on EIA-reported data
Additional EE: energy savings as estimated by EPA in the draft Clean Power rule
IPM cases w/CO2 based on state-specific BSER compliance path consistent with EPA’s Option 1 requirements
in the proposed rule, w/o CO2 rule' cases based on power market impacts without the rule

Incremental EE Generation (Savings, TWh)

Total System Costs (Billions, 2013$)

Case US CO2 Emissions (1,000,000 Short Tons)
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compliance cases, however, total reductions in CO2 emissions fall from a business-as-usual case, by more 
than 20 percent in 2025 and 30 percent in 2030.5 

Although these results are valid on a national basis, efficiency savings opportunities vary by state based on 
current savings and spending levels. Moreover, states face different emission rate targets in the proposed 
Clean Power Plan and have different resources available with which to comply. They also have great 
flexibility in developing compliance plans. The following caveats are important to understanding this 
analysis: 

 This analysis is national only. Results for a specific state or region could vary significantly.  

 This analysis assumes state-level compliance under a tradable credit-based system similar to 
EPA’s Option 1-State Case in its Regulatory Impact Assessment. This regulatory design provides 
credits to sources that generate electricity, or offset generation in the case of efficiency, at 
emission rates below their state’s standard. Higher-emitting sources demand those credits to 
reach compliance with the standard, resulting in the state’s reaching the targeted average 
emission rate. States also could use a total-emissions or “mass-based” compliance path or rely 
on a portfolio of policy and program solutions. Hybrid paths also are possible; the draft rule is 
not overly restrictive on compliance pathways. Should a state choose one of these other 
compliance paths, an analysis like the one in this paper could look different. 

Overall, this analysis confirms the value of energy efficiency as a compliance measure. However, it also 
raises a number of questions that individual states and stakeholders would be well -advised to explore as 
they consider their compliance strategies, including: 

• How would these results differ when applied to a specific state or power market?  

• How would these results be affected by a state’s compliance plan choices? 

• What would the impacts of higher or lower levels and costs of energy efficiency look like? 

• How should utilities address the scale and design of energy efficiency in their planning and risk 
management associated with 111(d)? 

• How should state air regulators, utility regulators, and other stakeholders frame their analyses to 
determine the appropriate role of energy efficiency in their compliance plans?  

ICF will be exploring these and other questions in subsequent analyses.  

                                                                            

5 This finding highlights the importance of policy design in understanding the value that EE provides in a climate policy 
framework. The role of EE in this tradable emissions-rate scenario is analogous to its role in a cap-and-trade policy 
framework. Because the cap is on total emissions and not on energy sales, generators will adjust dispatch behavior to use 
all available emissions allowances, even if energy sales decrease. As a result, higher emitting units may run harder with EE 
available than without, although the system would still be constrained by the mass cap. In this case, the “cap” is on the 
emissions rate. Although EE contributes to the lower average emissions rate, this effect does not directly reduce emissions. 
Total emission reductions are achieved through the mix of EE with all the other “building block” reductions a state may 
elect to use. 
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