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Overview 

In August 2018, at the request of the Massachusetts Department of Energy Resources, Synapse Energy 

Economics issued a supplemental study estimating the incremental avoided compliance costs associated 

with the Commonwealth’s Global Warming Solutions Act (GWSA).1 This study, Analysis of the Avoided 

Costs of Compliance of the Massachusetts Global Warming Solutions Act (MA-Specific Study), concludes 

that the incremental avoided cost of GWSA compliance within Massachusetts is $17 per megawatt-hour 

(MWh) or—equivalently—$35 per short ton of carbon dioxide.  

In this comment, I review the MA-Specific Study’s methodology and assumptions in estimating the 

Massachusetts-specific cost of carbon. Overall, I support the avoided costs of GWSA compliance developed 

in the MA-Specific Study and the use of these avoided costs in cost-effectiveness assessments by 

Massachusetts’ energy efficiency program administrators. As new information regarding measure 

potentials and costs become available it should be promptly incorporated into the annual updates to the 

Avoided Energy Supply Components in New England: 2018 Report (AESC 2018)2 and in future avoided cost 

studies. 

Background 

Massachusetts’ 2008 Green Communities Act requires that “electric and natural gas resource needs shall 

first be met through all available energy efficiency and demand reduction resources that are cost effective 

or less expensive than supply.”3 A subsequent Massachusetts Department of Public Utilities Order, issued 

in DPU 08-50-A, requires energy efficiency program administrators to include “reasonably foreseeable 

environmental compliance costs in evaluating energy resources”4 cost effectiveness. AESC 2018 includes 

                                                

1 Synapse Energy Economics. August 22, 2018. Analysis of the Avoided Costs of Compliance of the Massachusetts 
Global Warming Solutions Act, Supplement to the 2018 AESC Study.  

2 Synapse Energy Economics. Amended June 1, 2018. Avoided Energy Supply Components in New England: 2018 
Report. http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf  

3 An Act Relative to Green Communities, Massachusetts Session Law Acts of 2008, Chapter 169, Section 21(b). 

4 Massachusetts Department of Public Utilities. March 16, 2009. Investigation by the Department of Public Utilities on its 
own Motion into Updating its Energy Efficiency Guidelines Consistent with An Act Relative to Green Communities. Order 
DPU 08-50-A.  

http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf
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impacts of the following environmental regulations in its modeling of avoided costs: 

• Regional Greenhouse Gas Initiative (RGGI) 

• Renewable Portfolio and Renewable Energy Standards in New England states 

• Large-scale renewable procurement policies in Connecticut, Massachusetts, and Rhode Island 

• Massachusetts’ Clean Energy Standard (310 CMR 7.75) 

• Massachusetts’ mass-based emissions limits on in-state power plants (310 CMR 7.74) 

• Federal Cross-State Air Pollution Rule and Acid Rain Program 

According to the Commonwealth’s 2015 Update of the Clean Energy and Climate Plan for 2020 (CECP), 

however, these environmental regulations are insufficient to achieve compliance with GWSA greenhouse 

gas emissions limits for 2020 and beyond.5 More than one-third of the policy-driven greenhouse gas 

emissions regulations expected in the CECP result from Massachusetts energy efficiency policies and 

programs. While AESC 2018 does not present the Massachusetts emissions results derived in its modeling, 

New England’s avoided costs are calculated in the context of a counter-factual “theoretical future in which 

no new energy efficiency measures are put into place.”6 

The MA-Specific Study explains it this way: 

[The] 2018 AESC Study does not necessarily represent a future in which compliance with the 
GWSA emissions reduction requirement is achieved…Because electric generating resources 
that emit [greenhouse gases] are commonly on the margin in New England, the 2018 AESC 
Study—with its lack of new energy efficiency—represents a future in which emissions in 
Massachusetts and the rest of New England are higher than they would be in a future that 
does not account for the impact of incremental energy efficiency. For this reason, the avoided 
cost of complying with the GWSA is not fully accounted for in the 2018 AESC Study.7 

To achieve GWSA compliance, generation dispatched in the absence of energy efficiency must be coupled 

with new (non-efficiency) emission reduction measures. The cost of these emission reduction measures is 

a reasonably foreseeable environmental compliance cost and, therefore, must be included in 

Massachusetts’ avoided cost of energy supply as used in energy efficiency program administrators’ cost-

                                                

5 Executive Office of Energy and Environmental Affairs. December 31st, 2015. Massachusetts Clean Energy and Climate 
Plan for 2020. 
https://www.mass.gov/files/documents/2017/12/06/Clean%20Energy%20and%20Climate%20Plan%20for%202020.pdf  

6 Synapse Energy Economics. Amended June 1, 2018. Avoided Energy Supply Components in New England: 2018 
Report. Page 1. http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf  

7 Synapse Energy Economics. August 22, 2018. Analysis of the Avoided Costs of Compliance of the Massachusetts 
Global Warming Solutions Act, Supplement to the 2018 AESC Study. Page 4.  

https://www.mass.gov/files/documents/2017/12/06/Clean%20Energy%20and%20Climate%20Plan%20for%202020.pdf
http://www.synapse-energy.com/sites/default/files/AESC-2018-17-080-June-Release.pdf
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effectiveness tests. 

Review 

From the various potential emission reduction measures available in Massachusetts, a single cost must be 

calculated for use as the incremental cost of GWSA compliance. The MA-Specific Study calculates the 

incremental avoided costs of GWSA compliance (beyond the costs of regulations embedded in modeling 

and listed above) as the weighted average of seven emission reduction measures less the expected cost of 

energy. (The expected cost of energy is already embedded in AESC 2018’s avoided costs.) Two key 

methodological choices are used to arrive at a single incremental cost: first, the choice of emission 

reduction measures considered, and second, the method of selecting among or combining their costs. A 

third area of potential concern relates the assumptions underlying each emission reduction measure’s 

expected potential and cost. 

Choice of emission reduction measures considered  

The MA-Specific Study only includes measures that meet all three of the following criteria:  

• Not provided in program administrators’ energy efficiency measures in Massachusetts; 

• Included in the 2015 Update to the CECP; and 

• Within the purview of Massachusetts energy utilities.  

Seven measures meet these criteria: onshore wind, offshore wind, large solar PV, medium solar PV, small 

solar PV, energy imports from Canada, and utility-owned charging infrastructure for electric vehicles. These 

measures, the Study asserts, are available to Massachusetts in the near- to medium-term future in 

amounts exceeding those already expected in the CECP. 

Given these criteria, the seven measures appear to comprise a full set of options from which to derive 

Massachusetts-specific costs for the 2019-2021 plan. However, a more extensive assessment of the 

incremental (i.e. above CECP-level) amount of each measure expected to be available could result in some 

truncation of this list or in revision to the weights assigned to each measure. To the best of my knowledge, 

no additional measures exist that are not already part of efficiency plan offerings, confidently expected to 

be available in the near term, and actionable by the utilities. 

Method of selecting among or combining measure costs 

By estimating an average cost across potential emission reduction measures, the MA-Specific Study 

departs from the existing literature regarding the Massachusetts avoided cost of greenhouse gas 

emissions, which has instead used the costs associated with the marginal emission reduction measure or 
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policy.8 The Study explains this choice as follows: 

This weighted average approach means that no single strategy dominates the calculated 
compliance value. This is important for two reasons: first, the costs and potentials for each of 
these values are inherently uncertain. While they represent our best estimate as of August 
2018, it is possible that these values may increase or decrease as technologies improve, 
materials and labor costs change, or as other, different technologies become available. 
Second, this approach considers that many different strategies are likely and reasonably 
foreseeable to be employed to meet the state’s emission reduction requirements.9 

While I agree entirely with the assessment that the costs, potentials and even strategies themselves are 

uncertain, it is not clear that the selection of a weighted average methodology is in any way superior to the 

marginal abatement cost methodology in terms of its ability to ameliorate this uncertainty. In short, 

uncertainty does not appear to satisfactorily explain this methodological choice.  

The uncertainty inherent in avoided GWSA compliance costs estimates produced either as an average or 

based on the marginal measure would be reduced through a more extensive assessment of the 

incremental potential for each measure. Better information regarding the incremental amount of each 

measure available could alter the weights assigned in the MA-Specific Study’s averages and could also 

change which resource is expected to be on the margin. 

More generally, there are merits to both choices of cost methodology—average and marginal—provided 

that both are calculated with sufficient information and analytical rigor. In the absence of specific policies 

or procurements, it seems likely that multiple emission reduction measures would be needed to fill the gap 

left by leaving cost-effective efficiency measures on the table. The average cost methodology assumes a 

random distribution of measures weighted by their availability. A marginal method assumes that the 

choice of measures is rational, beginning with the least expensive measure, using all of it and then adding 

the next most expensive measure, and so on. (For this purpose, the under-CECP and incremental-to-CECP 

potentials of each measure would be represented separately in a marginal abatement cost curve.) The 

question then is whether incremental emissions reduction measures are more likely to be deployed 

randomly or rationally. With rapidly changing conditions in both the policy arena and the market, the most 

likely answer is a combination of the random and the rational. 

                                                

8 Synapse Energy Economics. July 12, 2013. Avoided Energy Supply Components in New England: 2013 Report. 
http://www.synapse-energy.com/sites/default/files/SynapseReport.2013-07.AESC_.AESC-2013.13-029-Report.pdf and 
Stanton, Elizabeth. May 16, 2014. Direct Testimony Regarding the Cost of Compliance with the Global Warming 
Solutions Act. MA DPU 14-86.  

9 Synapse Energy Economics. August 22, 2018. Analysis of the Avoided Costs of Compliance of the Massachusetts 
Global Warming Solutions Act, Supplement to the 2018 AESC Study. Page 6.  

http://www.synapse-energy.com/sites/default/files/SynapseReport.2013-07.AESC_.AESC-2013.13-029-Report.pdf
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Assumptions underlying emission reduction measure potentials 

Each measure potential reported in the MA-Specific Study is drawn from New England-specific estimates 

found in recent literature: National Renewables Laboratory (NREL) forecasts, AESC 2018 assumptions, and 

other public sources. For the purpose of this Study, the potentials for all seven resources should be 

incremental to CECP expectations. If they are in fact incremental to CECP, this is not made clear in the MA-

Specific Study text.  

The MA-Specific Study’s expected potential for “Clean Energy Imports”—or energy imported from Canada 

over new transmission lines—raises additional concerns. The Study assumes that one additional 8.3 

terawatt-hour (TWh) line can be brought into operation in each year, for a total of 58.1 TWh of new 

transmission capacity from Canada into New England by 2030. This surprising conclusion highlights a 

problem with relying too literally on technical potentials. For use in forecasting future costs, technical 

potential should be filtered through a lens of political and regulatory potential. While it is possible that a 

Canada-to-New England hydro line will be operational by 2021, that line has been more than a decade in 

the making. It therefore seems unreasonable to assume one new line per year in the 2020s. This 

overestimate of transmission potential results in an underestimate of incremental avoided costs of GWSA 

compliance of $2 to $3 per MWh. 

Assumptions underlying emission reduction measure costs 

The assumptions underlying the expected costs of the MA-Specific Study’s seven measures are taken from 

recent literature and, while uncertain—as the Study itself points out—appear to represent the most 

reliable and specific information publicly available today. From this helpful compilation of current cost 

forecasts for New England it is worth noting the low expected cost of utility-scale solar, which falls below 

the avoided cost of energy in the 2020s. 

Conclusions 

My review of the MA-Specific Study found some room for improvement in smaller methodology choices 

and data assumptions. Most importantly, a more modest assumption regarding the potential for 

completing new transmission lines from Canada would raise avoided GWSA compliance costs by a few 

dollars. However, none of the other issues reach a threshold of making an important difference to the 

estimated incremental avoided costs of GWSA compliance, based on currently available information.  

Overall, I support the findings of the MA-Specific Study and their use in cost-effectiveness assessment by 

Massachusetts’ energy efficiency program administrators. As new information regarding measure 

potentials and costs becomes available, it should be incorporated promptly into annual updates to AESC 

2018 and in future avoided cost studies.  


