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Executive Summary 

 This product is the culmination of two and a half months of sustained research and interviews, and its length 

reflects that. For the layman, and for the casual reader who is interested in learning more about utilities in 

Vermont, our sections on the Vermont landscape will be the most interesting and accessible. Additionally, the 

interviews might be a rich and engaging entrance into the broader energy policy environment across the 

United States. For policy experts who are already embedded within the energy system, then our 

recommendation section, Section 2, may be more interesting. The interviews will be helpful in learning who 

said what, and whom to contact for further information and cross-state collaboration. Additionally, the 

Appendix includes state summaries on Massachusetts, Rhode Island, and California which briefly outline 

policies of note in the aforementioned states. Finally, the Theory of Change documents in the Appendix were 

part of the foundation of the Environmental Studies Senior Practicum, and outline the team’s initial 

impressions of Energy Efficiency Utility (hereafter, “EEU”) system’s agility. The following Executive 

Summary will attempt to sum up the context and proposed recommendations with as few words as possible 

so that anyone who finds a particular section interesting can refer to the expanded section. 

Context:  

 The Vermont Comprehensive Energy Plan ( hereafter, “CEP”) sets a goal for Vermont to power 

90% of its energy needs by renewable sources by 2050 across the electric, thermal, and transportation sectors. 

Currently, Vermont is set to produce 25% of the energy consumed within the state through renewable energy 

sources by 2025. Vermont has a long way to go to reach 90% renewable, which should indicate a pause for 

reflection of the state’s current political structures, rather than a blind, business-as-usual progression forward. 

This report will elaborate not only on which entities within the state should carry out strategic electrification, 

but also how these entities should go about strategically electrifying Vermont's energy sectors. Strategic 

electrification, as defined by the Northeast Energy Efficiency Partnership, is “powering end uses with 

electricity instead of fossil fuels in a way that increases energy efficiency and reduces pollution, while lowering 

costs to customers and society, as part of an integrated approach to deep decarbonization.” 1  
 Below is a highly simplified graph illustrating the renewable make-up of each energy sector within 

Vermont. When looking at this graph, it is important to realize that each sector accounts for a different 

amount of state energy usage. 

                                                      
1  https://neep.org/blog/strategic-electrification-energy-transformation.  

https://neep.org/blog/strategic-electrification-energy-transformation
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Figure 1. The renewable make-up of each energy sector within Vermont.2 

The regulatory bodies that organize the efforts of each of these can be summarized in the following 

chart; our partners were EVT and BED.

 

Figure 2. Diagram of the regulated utility sector within Vermont.3 

The Vermont State Assembly established the Renewable Energy Standard (hereafter, “RES”) that 

works with the distribution utilities (hereafter, “DUs”) through three tiers: Tier I stipulates that Vermont 

needed to procure retail electric sales from renewable sources at a level of 55% in 2017, with an increase of 

4% every three years, culminating at 75% in 2032; Tier II deals with procuring an increasing amount of 

electricity from new distributed renewable generation sources; Tier III in-essence requires DUs to participate 

in energy transformation and decarbonization efforts such as weatherization, heat pumps and high efficiency 

                                                      
2 EAN 2017 Annual Report. 
3 Haley Roe. 
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heating systems, industrial-process fuel efficiency improvements, increased use of biofuels, biomass heating 

systems, and electric vehicles or related infrastructure. Currently, Green Mountain Power is the largest DU to 

engage in energy transformation projects under Tier III requirements. However, these DU-implemented 

projects also overlap with the work carried out by Vermont’s EEUs. This has caused ambiguity within the 

regulated utility sector’s electrification efforts. Thus, role clarification and reward allocation needs to be 

implemented if Vermont is going to effectively use its resources to progress strategic electrification efforts 

and reach CEP goals. This reports strives to address the ambiguity and coordination challenges that result 

from Tier III requirements.4 

 

Figure 3. Venn diagram of the ambiguity caused by Tier III.5 

Thus, with the Tier III challenge in mind, the team proposed several structural visions that offer 

different pathways to expedite strategic electrification. These structural visions address a) transition to a 

common carbon metric, b) role designation within strategic electrification, and c) funding for strategic 

electrification via market-based programs. Underpinning all of these scenarios are technological 

recommendations with discussions on electric vehicles, rate design, storage, and more. 

                                                      
4 A more detailed explanation of Tier III can be found in Section 1.3.2 Renewable Energy Standard, Tier III, and 
Resulting Ambiguity. In short, Tier III serves as an energy transformation obligation for DUs that mandates DUs place 
an annually-increasing percent of their annual sales dollars to either additional distributed renewable generation or to 
energy transformation projects that result in net reductions of fossil fuel consumption by the utility’s customers.  
5 Angie McCarthy. 
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visualization to the group. She was really hoping that she could fly a thermal imaging drone over Burlington 

for this project, but maybe down the road.  
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Our Partners 

J.J. Vandette served as our partner from Efficiency Vermont.  

Frederick Hall served as one of our partners from Burlington Electric Department.  

Casey Lamont served as one of our partners from Burlington Electric Department where he works as a 

Resource Planning Analyst. His work includes regulatory interactions, program design, the ISO-NE markets, 

and long-term planning. Previously in he worked in insurance and pensions as an actuarial analyst. 

Our Task 

As the catastrophic impacts of climate change become increasingly visible across the world, and the 

urgency for change escalating daily, energy must become a paramount consideration - both in energy 

demand-reduction efforts and sustainable energy generation. It is these realizations that have motivated us to 

complete this report, not just to advance the sustainability goals of Vermont, but to also hopefully offer ideas 

and models for other organizations, states, or nations that can aid in their clean energy efforts.  

 For the ENVS 401 senior capstone project, Alice Butler, Haley Roe, and Angie McCarthy worked 

with Burlington Electric Department (hereafter, “BED”) and Efficiency Vermont (hereafter, “EVT”) to 

conduct an industry analysis on other states’ efficiency regulatory systems and to begin answering several 

questions: how will Vermont’s energy landscape change in the face of strategic electrification? How can EVT 

and BED expand their strategic electrification programming while still benefiting Vermont ratepayers? The 

research in this capstone assessed whether the current efficiency and utility initiatives are moving Vermont in 

the right direction or if changes need to be made. In designing this project, both EVT and BED emphasized 

their goal of expanding strategic electrification across the state, while also remaining committed to energy 

efficiency and affordability. 

 Vermont’s regulatory efficiency structure is complex, and those involved are currently under a 

mindset of reflection due to the recent PUC board order proceeding. According to an order issued on August 

15, 2018, the Vermont Public Utilities Commission (hereafter, the “PUC” or “the Commission”) began 

evaluating the three Vermont EEUs, including EVT and BED, to re-assess how their services align with 

Vermont’s ever-changing energy sector. The goal of this PUC proceeding is to investigate the workings of the 

Vermont EEUs and come to conclusions about where they can be changed or improved, while also trying to 

come to a resolution regarding the Tier III ambiguity between DUs and EEUs mandated by state law.6 The 

CEP is unrelated to this particular regulatory proceeding, but nonetheless serves as the main guiding lights of 

this research. Strategic electrification is woven into the PUC’s investigation indirectly, but is only one piece of 

                                                      
6 See section 1.3.2 for more discussion. 
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the puzzle to solve the dilemma of Vermont’s energy future. That being said, strategic electrification is the 

main focus of this report, given that it is one of the foremost challenges facing Vermont’s DUs and EEUs. 

 To create this deliverable, the team looked at other Northeastern states where state legislatures have 

created efficiency programs, as well as states that have canonical regulatory systems (such as California’s 

Sacramento Municipal Utility District or, hereafter, “SMUD”). Then, through emails and phone interviews, 

the team gained first-hand accounts of how these states are carrying out cost-effective energy efficient 

programs and resources. The team evaluated how these regulations are dealing with a number of new industry 

trends that push the Northeast and SMUD towards common climate goals. Finally, this report discusses 

various technical and structural recommendations gleaned from other states’ successes that might be able to 

push Vermont towards its CEP goals.  

 A majority of EEU’s efforts or located in Vermont’s thermal and electric sectors, although BED 

does offer programming in the transportation sector. EEUs like EVT and BED occupy largely customer-

facing roles to aid and incentivize participation in their efficiency efforts. In addition to all their efficiency 

work, EEUs must now also reflect and innovate to develop the best response for the increasing demands of 

electrification, renewables, and efficiency. 

 The team was given the task of finding states that Vermont could consider emulating -- thankfully 

our project partners already had three in mind: Rhode Island, California (specifically SMUD), and 

Massachusetts. These states are all dealing with similar questions about strategic electrification that Vermont 

must also answer now. Essentially, what is working and where? Are there similar structures to that of 

Vermont with transferable technical innovations? Are other states facing these similar challenges and can 

stakeholders such as EEUs, DU Resource Planning teams, and those impacted by Tier III efforts learn from 

them? 
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The Vermont Landscape 

Throughout this project, we dove deeply into Vermont’s energy ecosystem and learn what powers 

the Vermont way of life. The state’s EEU structure, freezing winters, lofty CEP goals, and rural sprawl bring 

both challenges and benefits that in turn shape Vermont’s energy ecosystem into a truly interesting landscape 

to study. 

 We wanted to understand the people for whom we did this project and how our recommendations 

could affect them. Both unfortunately and fortunately, many programs that are successful in other states do 

not transfer well because Vermont simply does not have the population density, tax base, climate, or 

geographic proximity to things that might make implementation easier. If Vermont had the climate of 

California year round, a population density of Massachusetts, and little rural sprawl, then its thermal energy 

woes would be much easier to deal with, but despite this drawback Vermont excels in different ways. 

1.1 Vermont’s CEP Goals and Statutes 

  Vermont’s CEP, as updated by the Department of Public Service in 2016, set a goal of meeting 90% 

of the state’s energy needs (electric, thermal, and transportation) through efficiency and renewables by 2050. 

The first milestone of this goal is 25% renewable energy by 2025. This milestone does not distinguish 

between in-state and out-of-state energy, and thus differs slightly from the similar goal outlined by 10 V.S.A. § 

580(a) (see below). 

  These CEP goals must also be considered within the context of existing Vermont Statute. As 

mandated by 10 V.S.A. § 580(a), Vermont is set to produce 25% of the energy consumed within the state 

through the use of renewable energy sources by 2025. Governor Scott has also committed to upholding the 

Paris Climate Accord with a 26-28% GHG emission reduction from 2005 levels by 2025. Similarly, Vermont 

has by itself ambitiously committed to reducing GHG emissions by 50% by 2028, and if feasible, by 75% by 

2050, as seen in 10 V.S.A. § 578(a). Applicable GHG emissions include both those within the state’s 

geographical boundaries as well as those emissions outside the boundaries of the state but that are caused by 

energy use in Vermont. Finally, Vermont law also includes specific statutes surrounding energy efficiency of 

buildings. The remaining relevant aspects of these statues, from 10 V.S.A. § 581, mandates: 

A. Substantial improvements to the energy fitness of 25% of the state’s housing stock (about 80,000 

units) by 2020 

B. Reduction in annual fuel needs and fuel bills by an average of 25% in the housing units served 

C. Reduction in total fossil fuel consumption across all buildings by an additional 0.5% per year, leading 

to a total reduction of 10% annually by 2025 
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D. Increases in weatherization services to low-income Vermonters by expanding the number of units 

weatherized or by expanding the scope of services provided, as monetarily allowed from the 

weatherization assistance trust fund.  

 Fortunately, Vermont’s energy and climate commitments are closely related, as energy accounts for 

approximately 80% of Vermont’s GHG emissions. Thus, renewable energy efforts taken by the state in the 

name of the CEP will also help Vermont reach its GHG emission reduction goals. 

1.2 What Must Happen to Reach CEP Goals 

 

Figure 4. The three elements needed to move Vermont to its CEP goal of 90% renewable by 2050.7 

  In order to remain on track to meet the CEP’s 2025 goals, and as a result its 2050 goals, Vermont’s 

electrical, thermal, and transportation sectors need to undergo drastic energy transformation. There are three 

components, as illustrated above, necessary to bring out this energy transformation: energy efficiency, 

renewable electricity, and strategic electrification. Given that our report involves energy efficiency, renewable 

electricity, and strategic electrification, we believe it is worth taking the time to provide our definitions and 

understandings of these terms in the space below: 

  Energy efficiency simply means using less energy to perform the same task – that is, eliminating energy 

waste. Improving energy efficiency is the cheapest – and often the most immediate – way to reduce the use of 

fossil fuels. As Linda McGinnis, former economic analyst at the World Bank and former Program Director at 

Energy Action Network, says, the cheapest energy is the energy one does not use.8 Currently carried out by 

                                                      
7 https://neep.org/initiatives/strategic-electrification.  
8 Linda McGinnis interview. 

https://neep.org/initiatives/strategic-electrification
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EEUs such as our partners BED and EVT, energy efficiency, as we discuss later in this report, needs to 

remain a priority for policymakers, utilities, and consumers in order to responsibly (both environmentally and 

fiscally) transform our energy future. 

  Renewable Electricity is electrical power generated from renewable sources. Renewable sources are 

natural resources that replenish either through biological reproduction or other naturally recurring processes 

within a finite amount of time inside the human timescale. Renewable sources include solar, wind, water, 

biofuels, and geothermal heat. There are two areas of controversy within the utility sector regarding 

renewables to be aware of while reading our report: a) the distinction between renewable sources and low-

carbon sources and b) the social and ecological implications of energy generation. First, just because a 

resource is renewable does not make the resource low-carbon. Many forms of renewable electrical generation, 

such as solar, wind, and hydropower are low-carbon. There are, however, some forms of renewable electrical 

generation that do emit GHGs, such as the burning of biofuels (wood, plant waste, and animal waste).9 Other 

sources, such as nuclear energy, are low-carbon but not renewable. Both GMP and VEC currently obtain 

substantial amounts of their energy from nuclear generation, yet if this resource is replaced with renewable 

sources in pursuance of CEP goals, it would be prudent to consider carbon impacts throughout the transition. 

Another area of controversy surrounds the social and ecological effects of renewable electrical generation, 

most notably hydropower. Vermont and the broader New England area source a significant amount of 

renewable, low-carbon electricity from intensive hydropower projects along the lakes and rivers of Québec, as 

managed by Hydro-Québec. These hydro projects drastically alter the communities affected by hydroelectric 

development, specifically the Innu of the North Shore and the Cree and Inuit in Northern Quebec. Other 

negative environmental consequences, such as habitat fragmentation and degradation, have also come about 

as a result of damming, and are thus important factors to take into consideration. To conclude, there is no 

silver-bullet energy solution; every power source has positive and negative consequences. Conversation 

surrounding these trade-offs inside energy generation are critical, especially when thinking about designing a 

sustainable, electrical future. While these conversations lie outside of the scope of our report, because we are 

focused on the transmission and distribution of electricity rather than generation of power, we believe they 

are worth acknowledging here in writing, as well as summarizing in the figure below. 

  

                                                      
9 It is important to note that GHG-emitting renewable sources emit significantly less carbon dioxide than traditional 
fossil fuel combustion. It is also important to note that the sustainability of renewable sources tends to be incredibly 
location-specific. Here in Vermont, a state covered with forests and farms, biomass from the burning of wood chips or 
wood pellets and renewable natural gas combusted from agricultural manure and food waste play an important role in 
our state’s energy mix.  
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Energy  
Generation 
Source 

Renewable Low-Carbon 

Solar 
Wind 
Hydro 
Geothermal 

✓ 
 

✓ 
 

Biofuels ✓  

Nuclear  ✓ 

Figure 5. Difference between Renewable and Low-Carbon energy resources.10 

  Strategic electrification, (also known as smart electrification, grid modernization, or energy 

transformation) is defined by NEEP as “powering end uses with electricity instead of fossil fuels in a way that 

increases energy efficiency and reduces pollution, while lowering costs to customers and society, as part of an 

integrated approach to deep decarbonization.”11 In other words, strategic electrification is the transformation 

of the electric, thermal, and transportation sectors from fossil-fuels to electricity. Strategic electrification, 

however, calls for this transformation to be done in tandem with efficiency, renewable energy generation, and 

social justice. Thus, as this report offers recommendations for strategic electrification, it also offers 

recommendations for the expansion of energy efficiency projects, as well as strives to maintain a lens of social 

justice issues (especially economic justice issues) when making these recommendations. 

  As mentioned above, the transition from fossil fuels to electricity only classifies as strategic 

electrification if it establishes a carbon-positive result. For example, it would perhaps not be wise to transition 

the transportation sector from ICE vehicles to EVs if the electricity used to power these EVs is generated by 

burning coal. Thankfully, as seen in Figure 6. below, the CEP along with Vermonters are already working 

towards an energy generation mix that is based in low-carbon and carbon-free renewables.12 Thus, this carbon 

dilemma is still a consideration for Vermont to recognize (for the state needs to be constantly striving to 

expand renewable energy makeup in our state’s electric energy mix), but it is not of serious concern. Other 

regions in the United States, however, where a large part of states’ electrical energy mixes are generated from 

burning coal, such as the Midwest, may need to consider this carbon dilemma even more seriously before 

taking steps towards electrification.  

                                                      
10 Haley Roe. 
11 https://neep.org/blog/strategic-electrification-energy-transformation.  
12 The team felt it necessary to point out that HydroQuébec is one of the major reasons that Vermont has such high 
renewable energy levels though there is current discussion on how “sustainable” this form of hydropower is given the 
ecological and cultural impacts of their dams. This being said, with every energy source, it is important to consider that 
there is no “perfect” solution; each has their own tradeoffs.  

https://neep.org/blog/strategic-electrification-energy-transformation
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Figure 6. Vermont’s energy supply as the state transitions to more renewables and less energy waste.13

                                                      
13 Vermont CEP, 2016. 
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What does this energy transformation look like in practice? 

 
Figure 7. Implementing the actions articulated in the graph above would place Vermont in a good place for 

achieving the 2025 CEP goals.14 

Electricity 

   

As of 2017, under the RES, 55% of the electrical supply mix for Vermont’s DUs had to be 

renewable. Renewables currently supply about 60% of GMP’s current electric supply mix. GMP is the state’s 

largest distribution utility and services about ¾ of the state’s electric load. According to Energy Action 

Network (hereafter, “EAN”), actions that would have the highest impact in increasing renewables within 

                                                      
14 EAN’s 2017 Annual Report. 
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Vermont’s electrical sector would be to add 245 MW to Vermont’s current 299 MW solar generation. 

Vermont could also add 110 MW to its current 241 MW wind production.15 

Thermal 

 

  Vermont uses the largest portion of its energy (38%) for heating and cooling. Currently, 20% of this 

energy is renewable, with the remaining 80% generated by fuel oil, propane, and natural gas. In addition to 

releasing harmful emissions, this reliance on fossil fuels for the thermal sector contributes to unpredictable 

heating costs for Vermonters. EAN proposes: 

A. Tripling Advanced Wood Heat (AWH) energy by adding residential pellet stoves, automated pellet 

boilers, commercial bulk pellet systems, and commercial wood chip systems. 

 B. Adding 60,000 cold climate heat pumps to the current 8,200 units across the state. 

 C. Adding 50,000 building retrofits across the state.16 

Transportation 

 

  Currently, the transportation sector, which accounts for 35% of the state’s energy use and over 42% 

of Vermont’s GHG emissions, is the least renewable energy sector. Only 5.2% of transportation’s energy is 

generated from renewable sources, most of which is non-sustainable corn-derived ethanol. 

  In order to reach the CEP 2025 goal, Vermont must change transportation sector. As Figure 7 

demonstrates, Vermont needs to add 60,000 electric vehicles (hereafter, “EVs”) and plug-in hybrids 

(hereafter, “PHEVs”) to our grid. The fuel efficiency of ICE vehicles would have to increase by 8% from the 

current average of 22.2 mpg. Finally, the state ought to reduce single-occupancy trips from 82% to 65%, and 

to increase rideshare from 18% to 35% by 2025.17  

 

 
  

                                                      
15 EAN’s 2017 Annual Report. 
16 EAN’s 2017 Annual Report. 
17 EAN’s 2017 Annual Report. 
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1.3 Distinguishing Features Inside Vermont’s Energy Ecosystem 

1.3.1 Regulatory Structure and EEUs 

  

Figure 8. A diagram of Vermont’s Energy Ecosystem.18 

  Like other American states, Vermont’s energy efforts are influenced by a variety of governmental 

entities. The Legislative and Executive Branches craft statutes, which are then implemented by the PUC and 

Vermont Department of Public Service. Vermont’s political approach to addressing and implementing energy 

efficiency, however, exists within a regulatory structure unique to Vermont. In 2000, Vermont’s PUC and 

Legislature took action to improve energy efficiency inside the state by creating EEUs. The EEUs work to 

provide energy efficiency services to residential and business electricity, natural gas, and thermal-energy 

throughout Vermont. To deliver these energy efficiency services, the PUC appointed three entities as EEUs: 

EVT, BED, and Vermont Gas Systems (VGS).  The PUC mandates EEUs to meet a range of stringent goals, 

ensuring not only energy savings are maximized but also services are delivered to all ratepayers in a cost-

effective, equitable manner.  

 Vermont pioneered this EEU structure, and EEUs serves as an approach unique to Vermont, with 

Hawaii Energy, District of Columbia Sustainable Energy Utility, and Wisconsin’s Focus on Energy adopting a 

similar model. Here is a description of the roles and missions of each of Vermont’s EEUs: 

     Efficiency Vermont (EVT) is a statewide, third-party, objective resource for the public good. Since its 

inception, Efficiency Vermont has been administered by Vermont Energy Investment Corporation (hereafter, 

                                                      
18 Haley Roe. 
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“VEIC”), which currently holds an appointment from the PUC to administer EVT through the end of 2026. 

Efficiency Vermont operates in three-year periods with specific state-mandated performance goals linked to 

compensation. EVT delivers energy efficiency services to all Vermont ratepayers, except those in Burlington 

serviced by BED. In 2008, under Section 581 of Act 92 (known as the Vermont Energy Efficiency and 

Affordability Act) Efficiency Vermont received authorization to offer thermal efficiency services, in addition 

to their work within electrical efficiency.  

  As a result, EVT provides Vermonters with technical services and financial support to improve 

energy efficiency within their homes, businesses, and communities. Examples of these services include point-

of-purchase discounts on LED light bulbs, rebates on ENERGY STAR® certified appliances, and rebates on 

heat pump heating and cooling systems.  EVT’s electrical efficiency work is funded by an energy efficiency 

charge (hereafter, “EEC”) that appears on all Vermonters’ electricity bills. EVT’s thermal efficiency work is 

funded with a portion of Vermont’s revenues from the Regional Greenhouse Gas Initiative (hereafter, 

“RGGI”) and from selling energy efficiency savings to New England’s Forward Capacity Market. EVT also 

trains and partners with local providers of efficiency goods and services so Vermonters can more easily find 

the efficiency resources they need.  

 

Figure 9. Positive environmental and fiscal effects of the work carried out by EVT as of 2017.19 

  Thus, EVT has had great success in the past eighteen years. In addition to the environmental benefits 

illustrated above, EVT has strengthened Vermont’s economy by meeting 16.6% of Vermont’s 2017 energy 

needs through efficiency. With every action and initiative, EVT strives to reduce the energy burden on 

Vermont ratepayers, especially those with lower incomes. And with over 106,000 households and 15,550 

business services, EVT has adopted an important customer-facing, customer-service role within energy 

efficiency.20 

 Burlington Electric Department (BED) is unique in that it operates as both a DU, as well as an EEU. 

Founded in 1905, BED is Vermont’s largest municipally owned electric utility serving more than 19,600 

                                                      
19 https://www.efficiencyvermont.com/about/results.  
20 https://www.efficiencyvermont.com/about/results. 

https://www.efficiencyvermont.com/about/results
https://www.efficiencyvermont.com/about/results
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customers.21 BED is the exclusive provider of electric service to the City of Burlington, an area of 

approximately 16 square miles, and the Burlington International Airport in South Burlington. BED is also the 

operator and 50 percent owner of the Joseph C McNeil Wood-Powered Electric Generating Facility. 

 BED’s goal is to make Burlington a net zero energy city across its electric, thermal, and ground transportation 

sectors by 2030. BED believes this goal can be met by managing demand, realizing efficiency gains, expanding 

local renewable generation, and increasing system resilience. 

  Due to BED’s significant energy efficiency efforts prior to 2000, the PUC decided Burlington 

ratepayers would be better served if efficiency efforts, in other words the work of an EEU, remained inside 

the city limits as a part of BED. Thus, like EVT, BED offers its ratepayers rebates on commercial and 

residential lighting, heating, weatherization, and appliance systems. Because it is both an EEU and DU, BED 

has the advantage of also implementing incentives for the electrification of Burlington’s thermal and 

transportation sectors; BED offers rebates for cold-weather heat pumps and electric vehicles. Thus, BED has 

already carved out a role as the driver of strategic electrification inside the city of Burlington. 

Vermont Gas Systems (hereafter, “VGS”) is an innovative natural gas utility that serves over 51,000 

households and businesses in Franklin, Chittenden and Addison Counties.  VGS’s award-winning efficiency 

programs reduce energy use and emissions, in addition to saving their customers $14 million per year.22 VGS 

carries out efficiency work as an EEU by providing its customers with rebates for residential and commercial 

boilers, furnaces, and heaters. Although Vermont Gas is not a major focus within this report, it has 

implemented innovative business strategies and serves as an important partner as Vermont progresses into its 

energy future. 

1.3.2 Renewable Energy Standard, Tier III, and Resulting Ambiguity 

  30 V.S.A. § 8002-8005, as mandated by the Vermont State Assembly, establishes a RES that 

Vermont’s electric DUs are required to meet. The purpose of the RES is twofold: to increase the amount of 

renewables within Vermont’s electrical energy mix, and to electrify Vermont’s thermal and transportation 

sectors. The requirements of the RES are broken into three tiers, as the PUC website articulates: 

  Tier I requires that Vermont DUs “procure a defined percentage of their retail electric sales from any 

source of renewable energy. This defined percentage starts at 55% in 2017, the first year the RES is in effect, 

and increases by 4% every three years, eventually reaching 75% in 2032.”23 

                                                      
21 https://www.burlingtonelectric.com/history.  
22 https://www.vermontgas.com/about/who-we-are/.  
23 https://puc.vermont.gov/electric/renewable-energy-standard.  

https://www.burlingtonelectric.com/history
https://www.vermontgas.com/about/who-we-are/
https://puc.vermont.gov/electric/renewable-energy-standard
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  Tier II requires that Vermont DUs “procure a defined percentage of their retail electric sales from 

new distributed renewable generation. For purposes of the RES, distributed renewable generation is defined 

as electric generation facilities that have a plant capacity of 5 MW or less and are directly connected to a DUs 

sub-transmission or distribution system, or have been identified in an approved plant to defer transmission 

upgrades, or net-metering systems, provided the DU owns the environmental attributes associated with the 

system. In order to qualify as new under the RES, facilities must have commenced operation after June 30, 

2015. DUs are required to procure 1% of their annual retail sales from Tier II-eligible facilities starting in 

2017, increasing by three-fifths of a percent each year until reaching 10% in 2032.”24 

  Tier III serves as an energy transformation obligation for DUs that mandates DUs place an annually-

increasing percent of their annual sales dollars to either additional distributed renewable generation or to 

energy transformation projects that result in net reductions of fossil fuel consumption by the utility’s 

customers. These energy transformation projects include weatherization, heat pumps and high efficiency 

heating systems, industrial-process fuel efficiency improvements, increased use of biofuels, biomass heating 

systems, and electric vehicles or related infrastructure. GMP, the only DU mandated thus far to carry out Tier 

III requirements, as the other smaller DUs are exempt until 2019, has chosen to focus its efforts on energy 

transformation projects rather than additional distributed renewable generation. Some specific examples of 

GMP’s current energy transformation projects include their Tesla battery storage program as well as the free 

installation of an EV charger with the purchase electric vehicle. Thus, via Tier III, DUs such as GMP are 

established key players for strategic electrification within Vermont’s thermal and transportation sectors. 

 It is here within Tier III that the ambiguity arises: two entities (EVT and GMP) are mandated by law to 

incentivize energy transformation projects - EVT under Act 92 Section 581 and GMP under Tier III of 

RES.25 EVT alone is mandated to improve the thermal fitness of 80,000 homes by 2020.26 In order to fulfill 

their legal mandates, both entities need to complete work in the energy transformation and strategic 

electrification realm. Due to the collaborative nature of GMP and EVT, this often results in both entities 

working on similar, if not the same, projects. In practice, however, this overlap leads to questions: which 

entities should carry out which projects? Which entities get to claim recognition for which energy 

transformation efforts? Thus, under the current framework of Tier III, noticeable multiplicity, unnecessary 

competition, potential overcrowding, confusion, and overall ambiguity have emerged. Double counting, 

meaning both GMP and ET counting the same energy efficiency savings for their own, has also already been 

identified as an unintended but quite possible consequence of Tier III if close consideration is not practiced. 

                                                      
24 Ibid.  
25 Linda McGinnis raises this coordination ambiguity in her interview. 
26 EVT Triennial plan. 
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This ambiguity not only harms the entities themselves and electrification efforts at large, but also creates 

confusion for ratepayers and potential customers.27 

 

Figure 10. Visual representation of the ambiguity precipitated by Tier III.28 

1.3.3 Current Board Order and PUC Proceeding 

  More or less in tandem with our research and our discovery of the Tier III ambiguity, the PUC came 

out with the aforementioned board order to investigate how the EEUs of Vermont are to evolve—whether 

they should stay the same or change and, if so, how. Since the PUC issued this order in Fall 2018, there have 

been several rounds of comments, though the most helpful and relevant to this work are the most recent. On 

November 14th, the PUC held a workshop moderated by Thomas Knauer, Utilities Analyst at the PUC and 

one of our interviewees. Other key players at the workshop included representatives from the Department of 

Public Safety (hereafter, “DPS”), GMP, BED, EVT, VEIC, and VGS.  

  Most interesting to us were the discussions about coordination between the DUs and EEUs and how 

to go about changing and improving it.29 Like us, participants in the workshop clearly recognized overlapping 

                                                      
27 All that considered, Knauer at the PUC is aware of the ambiguity that Tier III has created and hopefully the 
current docket will address it, but Knauer really hopes that the parties will address it themselves. Knauer told 
us that the PUC is not trying to create regulations where they are not needed, so if the issue is not persistent 
then the PUC will not worry about it. 
28 Haley Roe & Angie McCarthy. 
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services provided by both the EEUs and the DUs and suggested ways to minimize this phenomenon. Knauer 

suggested that EEUs and DUs should compare their annual plans and see where there is overlap, then do 

their best to minimize it and work collaboratively.30 If there were a formal structure for collaboration, it may 

occur more seamlessly. Others raised the concern that collaboration could be lost if there was fundamentally 

less overlap between the EEUs and the DUs. Knauer also raised the very issue we discuss, regarding the 

overlapping and competing roles of DUs and EVT under Tier III and that there is no clear “delineation” of 

who should be doing what.31  

  Participants also thought through scenarios and possible solutions. Rebecca Foster from EVT cited 

the example of a heat pump installation. EVT installs it, but then because of Tier III, EVT essentially must 

give up the savings to DUs, mostly GMP, because a heat pump is not considered passive energy efficiency.32 
33Interesting though, she says “we could fight about savings or we could say let’s value that and enable 

different parts of the system to work together to achieve a really good outcome for the state”34 and therefore 

the ratepayers. Throughout this discussion, lack of direction, role definition, and confusion were common 

concerns brought up by attendees. 

  Like we allude to in our technical recommendations section, Dave Westman of EVT calls for the 

establishment of  

“some level of shared metrics that we [...] work collaboratively with distribution utilities. That rather 

than trying the delineate end points where our service begins and their service ends, which again 

creates that confusion for the customer, we think the commission could send a signal to direct us to 

establish these shared performance metrics, something that would speak to collaborative [sic] within 

the distribution utilities’ area.”35  

 In our structural recommendations, we suggest a carbon metric as a solution to this very problem. Sandra 

Levine, Esq. from the Conservation Law Foundation, said that a way to define roles would be that the EEU 

and DU would have to come forward and prove that a given mechanism meets and counts for the metric.36 37 

                                                                                                                                                                           
29 Workshop held before the PUC, Case No. 18-2867-INV, 14 Nov. 2018 (pg 95). 
30 Workshop held before the PUC, Case No. 18-2867-INV, 14 Nov. 2018 (pg 103).  
31 Workshop held before the PUC, Case No. 18-2867-INV, 14 Nov. 2018 (pg 104-105). 
32 Workshop held before the PUC, Case No. 18-2867-INV, 14 Nov. 2018 (pg 111). 
33 Although this is the position of Rebecca Foster, EVT has entered into MOUs with GMP and VEC to split the Tier III 
savings. In other DUs’ territories, it is unclear who claims savings or if they go unclaimed. 
34 Workshop held before the PUC, Case No. 18-2867-INV, 14 Nov. 2018 (pg 111).  
35  Workshop held before the PUC, Case No. 18-2867-INV, 14 Nov. 2018 (pg 115-116). 
36 Workshop held before the PUC, Case No. 18-2867-INV, 14 Nov. 20180 (pg 116). 
37 Casey Lamont points out other issues with how the EEUs are set up and how that interacts with the changing energy 
landscape, including: subtracting load in Northern Vermont can cause additional curtailment of renewable resources and 
adding load as part of strategic electrification can result in adverse grid impacts. 
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To address the confusion and lack of direction, Riley Allen from DPS says:  

 “I think what we are trying to propose is something that actually kind of marries those two concerns, 

recognizing that Efficiency Vermont may well be the most efficient delivery entity for a portfolio of 

services to certain customers. But there really needs to be kind of one entity that is kind of overseeing 

the funding mechanism for the services that are associated with that delivery package”38 

Allen’s statement here echoes the conclusions we reach later in the paper. He recognizes that EVT is 

customer-facing and should stay that way, but there needs to be more clarity from the PUC about how EVT’s 

services square with the delivery packages of the DUs. This is all to say that the PUC, along with the players it 

regulates, is grappling with some of the very questions and possible solutions discussed in this paper. 

  

                                                      
38 Workshop held before the PUC, Case No. 18-2867-INV, 14 Nov. 2018 (pg 119). 
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Our Thoughts Towards Reaching CEP Goals via Strategic 
Electrification 

2.2 Technical Recommendations 

  Below are various changes that will have to be made both behind and in front of the meter in order 

to accommodate the changes of strategic electrification to the electric grid and its load shape and demand. 

Along with the structural changes that follow, these technical recommendations will help move Vermont 

toward strategic electrification and ultimately, its CEP goals. The following section is ‘in the weeds,’ so please 

skip around to particular areas of interest or relevance. Under section 2.2.1 Strategic Electrification, we cover 

the synergy between electric and gas, and then go into EVs and recommendations for the transportation 

sector. In section 2.2.2 Rate Design we discuss various ways in which rates can be manipulated to maximize 

energy efficiency. Last, in section 2.2.3 Demand Flexibility we explain how utilities can manipulate demand to 

make strategic electrification a seamless transition.  

  2.2.1 Strategic Electrification 

Electric and Gas Synergy 

  There are currently questions surrounding whether or not homes and businesses should be equipped 

with both electrically-powered thermal heating systems and fossil-fuel powered heating systems. This would 

enable the electrically-powered systems to operate most of the time, but during times of peak electrical loads, 

the fossil-fuel powered systems could kick online. This synergy between electrical utilities (GMP) and gas 

distributors (VGS) could save GMP considerable peak energy costs and stress, and also enable VGS to play a 

larger role in electrification. In order for this synergy to work cost-effectively, however, the peak loads of 

GMP and VGS would have to occur at different times. More research should go into studying the 

relationship between GMP and VGS’s peak loads. Our initial thought is that both GMP and VGS peaks often 

occur during cold weather events, which would suggest that this synergy might not be best for Vermont’s 

thermal landscape. Moreover, this synergy would require significant collaboration between DUs and VGS, 

which could increase the potential for mistakes, confusion, and discretionary issues inside the thermal sector. 

Electric Vehicles 

The transportation sector, which currently makes up 42% of Vermont’s GHG emissions, will need to 

undergo a significant transformation for Vermont to reach both its CEP and emission-reduction goals. One 

of the healthiest and most cost-effective aspects of transforming the transportation sector is to incentivize 

movement outside of personal vehicles, such as walking, biking, and public transit. In addition to spatial 

changes to incentivize these alternative forms of transportation, such as installing lighting to make walking 
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paths safer or reconstructing roads to make them more bike-friendly, there are also specific, technological 

changes that can be made to transportation in pursuit of strategic electrification.  

 Electric bike share programs, such as the one recently rolled out in New York City,39 could provide a 

model from which Vermont could derive an e-bike program for its more-urban areas such as Burlington, 

Montpelier, Rutland, and Brattleboro. In March of 2018, EVT, in partnership with Burlington Electric 

Department, conducted a survey of Vermont e-bike owners to evaluate opportunities for improved energy 

efficiency in this market.40 Their report could prove useful as Vermont’s explores its electric biking future. 

Electric school buses and public transit buses also provide opportunity for electrification, and we encourage 

further research and exploration in this field.  

As a mostly rural residents, Vermonters rely heavily on personal vehicles to commute between home, 

work, school, and other activities. Thus, in order for Vermont’s transportation sector to be renewably-

powered, EVs must become the new status-quo for Vermont drivers. Fortunately, EVs are gaining in 

popularity across the United States. The trends listed below only capture a fraction of the transformations 

taking place in economic markets, consumer behaviors/preferences, and technological innovation. 

● Tesla surpassed Ford Motor Company in market value for the first time in June 2018.41  

● Between 2010 and 2015, the costs of a lithium-ion battery pack used in EVs fell 65%, and could 

continue to drop below $100 per kilowatt-hour over the next decade.42 

● The potential for autonomous driving, and ride-sharing and ride-hailing services like Uber and Lyft 

have already begun to change the way we use and own automobiles 

 

Our recommendations regarding the electrification of transportation:43 

● Continue, if not expand, the current rebate system for clean cars (electric battery and plug-in hybrid). 

○ California has offered rebates for the purchase or lease of plug-in electric vehicles through 

the Clean Vehicle Rebate Project (CVRP) since 2010. Individuals, nonprofits, government 

entities, and business owners may apply for a rebate of up to $2,500 for electric battery 

vehicles, $1,500 for plug-in hybrid electric vehicles, and $5,000 for fuel-cell vehicles.44 Since 

                                                      
39 https://www.nytimes.com/2018/07/03/nyregion/electric-bikes-nyc-dockless.html.  
40https://www.efficiencyvermont.com/Media/Default/docs/white-papers/efficiency-vermont-electric-bike-white-
paper.pdf.  
41 https://www.nytimes.com/2017/04/03/business/tesla-ford-general-motors-stock-market.html.  
42 “Getting From Here to There: Regulatory Considerations for Transportation Electrification.” Regulatory Assistance 
Project. May 2017. 
43 These recommendations overlap with Vermont’s Agency of Transportations’ studies including the 2017 Electric 
Vehicle DC Fast Charging on Vermont Highway Corridors, and 2013 Electric Vehicle Fueling Infrastructure Plan. 
Additionally, the team has not fully researched all of the funding resources for each of these suggestions. They are simply 
recommendations to start thoughts churning about transportation.  
44 Washington State Electric Vehicle Action Plan, February 2015. 
 

https://cleanvehiclerebate.org/eng
https://www.nytimes.com/2018/07/03/nyregion/electric-bikes-nyc-dockless.html
https://www.efficiencyvermont.com/Media/Default/docs/white-papers/efficiency-vermont-electric-bike-white-paper.pdf
https://www.efficiencyvermont.com/Media/Default/docs/white-papers/efficiency-vermont-electric-bike-white-paper.pdf
https://www.nytimes.com/2017/04/03/business/tesla-ford-general-motors-stock-market.html
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the program’s launch, approximately $166 million have been invested through giving out 

over 80,000 rebates to citizens across the state. According to a survey of CVRP recipients, 

about 74% of participants indicated that the rebate was an “extremely” or “very” important 

factor in their decision to buy an EV. California’s rebate system, however, must be taken 

with a grain of salt. As the fourth largest economy in the world, California holds large sums 

of money to invest in rebate programs. Vermont, a state with a much smaller GDP, doesn’t 

not have the same depths of funds and thus the magnitude of success of its rebate programs 

may reflect that funding difference. However, with 31% of the Volkswagen settlement 

money going towards electric vehicles, the success of Vermont’s EV rebate programs could 

significantly increase in magnitude over the coming years. 

○ Massachusetts Offers Rebates for Electric Vehicles (MOR-EV) launched an incentive 

program in June 2014 to offer consumer rebates of up to $2,500 to accelerate deployment of 

EVs by incentivizing residents to purchase or lease clean vehicles. 

○ Illinois offers rebates for the purchase of both plug-in electric vehicles and electric vehicle 

supply equipment. The EV rebate is administered by the Illinois Environmental Protection 

Agency, and is part of the broader Illinois Alternate Fuels Rebate Program. For EVs without 

a conventional vehicle equivalent, the rebate could reach 10% of the retail price; for EVs 

with a conventional vehicle equivalent (e.g. the Ford Focus Plug-In), the rebate may be equal 

to 80% of the marginal costs between the EV and ICE equivalent. The Illinois Electric 

Vehicle Charging Infrastructure Rebate Program was launched in 2012 and provides rebates 

for residential and nonresidential Electric Vehicle Supply Equipment (EVSE)  installations 

of Level 1, Level 2, and DC fast chargers.  

● Transform the public sector by increasing plug-in vehicles in government fleets.  

● Conduct public education and outreach to increase consumer awareness and demand. 

○ Promote EV tourism routes, especially along the scenic byways of Vermont, which are 

frequented by tourists. These byways include the Mad River, Green Mountain, and Lake 

Champlain Scenic Byways. 

○ Create a technical resource center designed to guide businesses through the process of 

installing and promoting EV charging equipment for current and potential customers. 

Electrify Vermont has an established presence inside Vermont's electricity sector, and could 

serve as the entity responsible for expanding resources geared toward C&I EV charging 

equipment. 

○ Maintain a technical resource center designed to guide private individuals through 

purchasing an EV, making clear the rebates and/or tax incentives. Vermont’s Agency of 

Transportation manages a resource reference page (Go! Vermont program) on how to travel 

https://cleanvehiclerebate.org/eng/survey-dashboard/ev
http://www.illinoisgreenfleets.org/
https://www2.illinois.gov/sites/green/Pages/ElectricVehicleInitiatives.aspx
https://www2.illinois.gov/sites/green/Pages/ElectricVehicleInitiatives.aspx
https://www.connectingcommuters.org/
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in ways other than a single-passenger automobile drive. EVT also manages an incredibly 

informative webpage for drivers (Drive Electric Vermont), that currently serves as the entity 

fulfilling these recommendation goals. Drive Electric Vermont, however, could expand and 

beautify its information regarding current EVs available for purchase, where to purchase 

them, and comparison of features between ICE vehicles and comparable EVs. 

○ Create a “my next car is electric” pledge campaign, and publicize community and 

business leaders who have EVs or have pledged to buy one. Creating the sense that electric 

vehicles are the new normal may help sway automotive customers seeking a new car to buy 

EV. 

● Increase EV signage, especially for DC fast charging along the highway. 

○ Create a “sign pool” to financially assist local businesses with signing EV charging sights. A 

sign pool would help businesses and municipalities install signs at charging sites. The sign 

pool could include bulk pricing on sign production and technical support for installation. 

Clear and consistent signage would also discourage ICE vehicles from blocking access to 

charging equipment also known as ‘ICEing.’ 

● In addition to rebates and tax incentives, Vermont ought to provide non-financial incentives for EVs 

such as access to free or preferred parking, utility-rate discounts (as BED is already doing), and 

insurance discounts. 

● Continue to expand Vermont’s fast charging network along its highways by securing funding, 

typically from state and federal governmental agencies. 

● Directly from Washington State Electric Vehicle Action Plan: “Create an EV infrastructure bank to 

provide financial assistance for the installation of publicly accessible high-speed charging stations. 

The idea stems from Clean Energy Banks (or Green Banks) used by some state governments to 

encourage private investment in energy efficiency or renewable energy. This EV infrastructure bank 

would be funded by EV drivers using an existing fee and would directly benefit current and future 

EV drivers. The annual registration renewal fee on EVs would be used to fund the EV Infrastructure 

Bank.” Vermont’s current renewal fee for 1-year is $74.00, and for 2-years is $136.00. Vermont’s 

Agency of Transportation or EVT could administer the EV Infrastructure Bank, which would 

provide financing support for the capital cost of installing EV charging stations, as well as possibly 

expand the rebate program with particular focus given to expanding EV rebates for moderate and 

low-income families. The operating costs for stations would continue to be borne by private firms 

and EV drivers. In the long-term, once Vermont reaches its EV goals, renewal fees could then return 

to fund their original or current program. 

https://www.driveelectricvt.com/
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● Provide incentives for workplace charging by raising awareness and support of EVs among 

workplace leadership, as well as incorporating other electric technologies into the workplace 

including electric golf carts, utility vehicles, tractors, etc. 

● Amend building and electrical codes to require EV-readiness in buildings. 

● Urban condominium and apartment residents are great candidates for EV ownership, but owning an 

EV may not be practical because they do not have access to convenient home charging if they don’t 

have a garage. Thus, consider incentivizing the installation of street-side private charging stations or 

installation in nearby public or community parking lots.  

● Consider implementing lamp-post car charging. This technology is used throughout Europe, but has 

not been widely implemented in the United States. However, New York City just released a pilot 

program of lamp-post charging technology. 

● Support EV charging at state-owned facilities, such as State Parks, ferry terminals, and trailheads. 

● Encourage utilities to purchase and redeploy used EV batteries for secondary use as a distributed 

energy resource (DER). 

● For future state investments in fast charging infrastructure, require stations to have compatible and 

inter-operable charging equipment with both CHAdeMO and SAE Combo connectors.45 In high-

density, high-charging areas, consider installing a mix of charging technologies. 

2.2.2 Rate Design 

  Rate design acts as key player in unlocking strategic electrification across all technologies, from heat 

pumps to EVs. Below we discuss rate designs that could promote, as well as designs that disincentivize, 

strategic electrification efforts.  

 

 Advantageous Rate Designs: 46 

 

Time of Use (hereafter, “TOU”) Rates are increasingly important as Vermont’s transportation sector 

continues to electrify. As seen in Figure 11, EV charging systems can draw nearly 50% more power than the 

most energy intensive residential appliances. Some chargers, such as the Tesla home charger, can draw up to 

11.5 kWh. Thus, as more Vermonters drive EVs, it will be important for utilities to incentivize charging 

during off-peak times rather than having majority of drivers charging EVs when they get home from work 

and thus charging EVs during the day’s peak demand. 

                                                      
45   Washington State Electric Vehicle Action Plan, February 2015. 
 
46 See Own Howlett’s interview for more information on rate design. 

http://www.govtech.com/fs/New-York-City-to-Test-Lamp-Post-Car-Charging.html
http://www.govtech.com/fs/New-York-City-to-Test-Lamp-Post-Car-Charging.html
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Figure 11. Load of Level 2 EV Charger Relative to Other Household Loads.47 

  

Even though TOU rates are critical to proper load management, it is important to keep in mind 

potential scenarios in which TOU rates would not be totally effective. First, if many drivers within a local 

radius, such as a neighborhood, all charge their EVs at the same time, the distribution systems may be 

affected and feeder systems weakened. There is also the potential for this increase in localized demand to 

cause a shift in peak demand, although this is far less likely. Our partner Frederick Hall conducted an analysis 

and found it would take 40 to 50k EVs charging at 6kw all at the same time to see a shift in Vermont's annual 

peak from the lowest overnight hour. It is in the best interest of ratepayers and utilities to avoid creating new 

demand peaks with localized impacts due to EV charging. Secondly, in some states TOU rates require either 

the installation of a new meter if there is a separate, EV-specific TOU appliance rate, or that the TOU rate 

apply to the entire residential unit. In Vermont, however, BED and GMP EV rates are using metering 

capabilities from the EV charger itself, and have thus already found a solution to this EV charger metering 

issue. 

 Given that many customers believe they cannot control the timing of the majority of their electrical 

loads, and thus do not respond to the incentives of TOU rates, we recommend the installation of either a 

separately-metered EV charging unit that could operate under a TOU rate (as BED and GMP already do) 

rather than coupling EV charging rates with energy consumption of entire households. 

 
                                                      
47 Allison, A. & Whited, M. (2017, March 2). A Plug for Effective EV Rates. Synapse Energy Economics, p. 2 (citing 
Consumer Reports Wattage Calculator and Bosch Electrical Vehicle Solutions). Retrieved from http://www.synapse-
energy.com/sites/default/files/A-Plug-for-Effective-EV-Rates-S66-020.pdf. 
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 TOU rates can also apply to demand outside of EVs. Residential and C&I thermal and electric 

energy consumption could also contribute to load spreading via TOU rates. Here are examples of non-EV 

specific TOU rates, already in use by GMP and BED:  

● Critical Peak Pricing (CPP) substantially increases electricity prices during select peak hours. GMP 

practices CPP by charging $0.60/kWh during the few, select peak hours. 

● Critical Peak Rebates (CPR), also known as Peak Time Rebate (PTR), allows customers to earn 

rebates during peak hours by reducing their electricity usage below a pre-set baseline level.48 

 

Hourly Rates or “Real-Time Pricing” reflect the costs of electricity in a given hour, and thus act as a more 

accurate, granular price signal than TOU rates. Whereas with TOU rates customers can expect the price of 

electricity in every time period throughout the day, with hourly rates, prices fluctuate throughout the day.  

 Commonwealth Edison in Illinois offers an hourly rate system for residential EV charging, and has 

had success.49 San Diego Gas and Electric also offers a range of hourly rate options. 

 

 

Figure 12. Various EV rate plans offered by San Diego Gas and Electric.50 

 

Hourly rates require significantly more active monitoring by the customer than a TOU rate. This 

higher level of monitoring may pose too complicated and/or effort-intensive and thus disincentivize 

customers from signing up for an hourly rate plan. One potential solution to this, however, is demand 

response, or allowing utilities to manage the charging of customers’ EVs (within parameters acceptable to the 

customer). To make demand response more attractive to customers, utilities could consider paying the 

customer (via rebates) to control when charging occurs. Eversource and Pacific Gas and Electric (hereafter, 

                                                      
48 https://www.energy.gov/sites/prod/files/2016/10/f33/GMP-Interim-report-20131119-FINAL_0.pdf.  
49 https://hourlypricing.comed.com/about/.    
50 https://www.sdge.com/residential/pricing-plans/about-our-pricing-plans/electric-vehicle-plans.  

https://www.energy.gov/sites/prod/files/2016/10/f33/GMP-Interim-report-20131119-FINAL_0.pdf
https://hourlypricing.comed.com/about/
https://www.sdge.com/residential/pricing-plans/about-our-pricing-plans/electric-vehicle-plans
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“PG&E”) have experimented with offering rebates in order to carry out demand response and directly 

manage EV charging.51 

Both TOU rates and hourly pricing will require advanced metering with two-way communication 

between consumers and utilities. 

 
Potentially Non-Advantageous Rate Designs: 
 
  Demand charges are typically applied to the individual peak demand of each consumer, regardless 

of how their individual peak aligns with grid peak demand. Although demand charges are common means of 

incentivizing large C&I customers to levelize their load on a regular basis, in the context of EVs, demand 

charges may actually impose an unforeseen barrier to load management. As more employees drive EVs to 

work, the demand for EV charging during the business day will increase within C&I facilities. C&I customers 

may worry about the impact of EV charging on their load profile if suddenly more employees are charging 

EVs during the work hours. This could create a new peak demand for businesses. This fear of a new peak 

demand, and thus changes in demand charge, could act as a barrier for C&I facilities installing charging 

stations, which in turn disincentivizes workers from purchasing and driving EVs. 

A potential solution that addresses the issue of demand charges are demand charge holidays. These 

entails the DU forgiving a demand change until the volume of demand reaches a certain threshold. This 

would reduce the stress on C&I facilities, thus allowing them to more-likely welcome employee EV charging.  

 Another pertinent, current dilemma circulating in the utility sector regarding EVs and rate design is 

whether EV charging should be charged price by volume or by time. Charging an EV transfers energy back 

into the EV’s battery, and thus in effect storing kWh for later use. EVs report charging in different ways but 

the most common is to report by kW and kWh added. So a charge rate of 6 kW is storing 6 kWh for every 

hour of charge. The rate at which these kW are added to the battery varies either by the time allowed for 

charging or for the volume of kWs flowing into the battery. DUs must decide which metric to use. We do not 

have the expertise to offer a recommendation for this dilemma, but we encourage further research. 

  Flat rates offer no incentive for customers to charge EVs during off-peak hours because flat rates 

charge consumers the same rate for charging EVs entirely regardless of time. This could increase costs for 

utilities in the form of distribution upgrades, which would in turn be borne by all customers. Thus flat rates 

are not advantageous both utilities and customers. 

   

  

                                                      
51 http://www.synapse-energy.com/sites/default/files/A-Plug-for-Effective-EV-Rates-S66-020.pdf.  

http://www.synapse-energy.com/sites/default/files/A-Plug-for-Effective-EV-Rates-S66-020.pdf


 
 

36 

 
36 

2.2.3 Demand Flexibility 

Storage 

 

  Expanding storage across Vermont’s electrical grid will help the state address its most pressing 

energy challenges. Storage will help lower peak demands, integrate intermittent renewable generation 

(especially that of distributed generation), prevent major power outages, and lower energy prices. Thus, it is 

advantageous for Vermont to invest in accelerated storage to meet its energy goals. It is a question now of 

which technologies the state will choose to adopt, and how the state ought to go about implementing those 

technologies. Figure 13. offers a simplified classification of the various storage technologies currently on the 

market. 

 
Figure 13. Classification of Energy Storage Technologies.52 

  The Massachusetts Energy Storage Initiative Study analyzes the economics of ten specific storage 

Use Cases to evaluate how storage economics vary by business model, market involvement and location. 

Figure 14 outlines the results of this study below. 

                                                      
52 “Executive Summary.” State of Charge - Massachusetts Energy Storage Initiative Study, 2017. 
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Fig. 14 Examples and descriptions of storage Initiatives.53 

   

From this use case analysis, we have come up with a list of policy recommendations to help realize 

the storage potential within Vermont. Firstly, DUs and EEUs could expand their solar grant and rebate 

programs. Utilities could offer rebates for storage programs and customer-sited storage projects. This would 

decrease electric bills, better utilize any on-site generation, and decrease grid peak demand. Vermont could 

also increase grant funding for feasibility studies at C&I businesses. C&I spaces offer some of the greatest 

                                                      
53 “Executive Summary.” State of Charge - Massachusetts Energy Storage Initiative Study, 2017. 
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opportunity for both electrification and electricity within the state, and thus allocating significant effort to 

C&I businesses seems like a smart first step before expanding into the residential sector. Another area of high 

potential are community spaces such as schools, community centers, or hospitals. Vermont ought to offer 

specific grants for the installation of storage projects in these community spaces. BED is already working on 

this idea with its storage efforts at Burlington International Airport. 

  In addition to grants and rebates, there are also statutory mechanisms that could help expand solar. 

First, the Vermont legislature should allow any energy storage components in any bid regarding possible 

future long-term clean energy procurement. This is a simple, no-brainer statute that would make the inclusion 

of storage into procurement bids easier. Vermont legislature could also require storage as part of RPS. RPS 

has proven to be a successful mechanism for bringing about change in energy supply and generation, and we 

believe this success could transfer nicely to storage. There are two issues that would have to be discussed and 

clarified: funding and Tier III. Firstly, the state ought to provide utilities with funding, potentially in the 

millions, to aid in the implementation of storage projects. This issue should not translate into an unfortunate 

example of regulating without providing adequate financial support. The second point of contention that 

would need clarification is whether or not DUs could count storage projects as fulfillment of Tier III 

requirements. Hopefully this issue is worked out in the Vermont PUC’s current proceeding over EVT.54 

2.2.4 Technical Recommendations Wrap-Up 

  To conclude this section, Vermont could, pending political palatability, adopt any number of the 

technical recommendations we have provided in addition to structural visions we discuss in the next section. It 

should be noted that we did not conduct much research on funding streams that these various technical 

recommendations might require. That being said, they are nonetheless possibilities for Vermont to consider 

as it moves toward its guiding goals of strategic electrification and the CEP. 

  

                                                      
54 There is an ongoing PUC proceeding on this particular issue - whether or not DUs should be able to count storage 
projects as fulfillment of Tier III requirements. There is debate because fossil fuel savings are not occuring at the 
customer premise.  
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2.1 Structural Visions 

  In order to better serve the technological needs of strategic electrification, as discussed above, we 

believe there are changes that could be implemented within the structure of Vermont’s energy system in order 

to expedite strategic electrification. These structural changes, articulated below in the form of visions, address 

a) transition to a common carbon metric, b) role designation within strategic electrification, and c) funding for 

strategic electrification via market-based programs. We decided to first discuss the transition to a carbon 

metric because it facilitates understanding of the other visions. Secondly, we discuss three structural visions, 

each containing different roles for EEUs and DUs inside the realm of strategic electrification. As discussed in 

section 1.3.2 Renewable Energy Standard, Tier III, and Resulting Ambiguity of this report, clear role 

designation within strategic electrification is lacking due to ambiguities surrounding the RES’s Tier III energy 

transformation requirements, and our hope is that these visions offer constructive options for the PUC and 

other Vermont regulatory bodies to consider. Finally, we offer our fifth and final structural vision as an 

attempt to provide ideas for funding opportunities to finance electrification efforts. 

  These visions arose from our interviews, studies of theory of change, and research on Vermont, 

Massachusetts, Rhode Island, and California. Due to their structural nature, all five visions would require the 

addition, amending, or abolition of current regulatory and statutory laws. These are not quick, simple fixes; 

they require deep, structural changes that reflect various theories of change within the regulated utility sphere.   

  Lastly, it is worth noting that we have been pleasantly surprised to discover how similar the end-goals 

of all the various entities within Vermont’s energy system are to one another. Whether they be an EEU such 

as EVT, a DU such as GMP, a regulatory body such as the PUC, a nonprofit such as the EAN, or a 

government entity such as the DPS, at the end of the day, all these entities want Vermont to fulfill its CEP 

goals in a way that is beneficial to ratepayers. Thus, our visions strive to offer various alignments to help 

facilitate these entities towards achieving their common goal.  

2.1.1 Carbon Efficiency and Carbon Metric 

We believe that the transition to a carbon metric would benefit every structural vision that we 

propose by further aligning the goals of the various entities mentioned in the previous paragraph. A carbon 

metric would modernize the Vermont system, bringing it closer to its CEP goals.  

 As utilities in Vermont move more seriously into carbon reduction and strategic electrification, kWh 

makes less and less sense as a metric. KWh by definition is the amount of energy used to power something 

for a given amount of time. Therefore it does not really at all account for carbon emissions, all the way from 

fossil fuel extraction to generation and distribution. Owen Howlett of SMUD explains how a kWh metric 

only captures how one burns fuel to generate power. KWh is a convenient measure because, by ignoring 

carbon emissions, it makes the assumption that power generation is all coming from the same place and it 



 
 

40 

 
40 

does not matter what time of day the power is being used.55 But now with a grid supported by renewables, 

moving toward electrification of the transportation, electric, and thermal sectors, and shifting rates and loads 

to maximize efficiency, a carbon metric allows for the crucial capture of the differences between carbon 

emissions based on what time of day the energy is being used. David Lis agrees that a carbon metric is the 

way to go. Until the metric is carbon, then efficiency goals will not be reached. Indeed, saving a kWH is not 

the same as saving a gallon of oil.56 

 It is also true that, as transportation, thermal, and electric are powered more and more by renewables, 

a carbon metric allows those saved emissions to be counted. During our interview with Scudder Parker, he 

explained that EEUs are essentially set up to make themselves invisible,57 but a carbon metric would allow for 

the counting of those saved (and now invisible) emissions. As a theoretical example, say that BED deploys a 

fleet of EV buses for public transportation in the city of Burlington. When the buses charge, they pull 

electrical energy from the grid that BED manages. Because they are electric, they avoid carbon emissions, 

which can now more appropriately be quantified than if they were counted in kWh. In this example, the 

carbon metric allows gas savings to be counted as electric savings.58 

  Many parties with whom we spoke agreed that the use of a carbon metric would transfer 

well to Vermont especially given recent developments. Because of the challenges Tier III is causing EEUs 

and DUs, finding where goals could align could help Vermont in hitting its CEP goals. Given that the main 

goal of the CEP is decarbonization, “why are we doing anything other than counting in carbon?” wonders J.J. 

Vandette.59 Additionally, EVT customer-facing energy efficiency efforts are already carbon neutral, so a new 

metric would only modernize the system. A carbon metric is not new to New England; NEEP uses a least 

cost carbon strategy. Tier III encourages fossil fuel savings, that come with carbon benefits, for DUs which 

are tied to a MWh reduction target. Now, large DUs like GMP do not get as much credit when they electrify, 

like for example making transformations from thermal to electric, because they do not have as many 

renewables supporting their grid. A carbon metric could have the unforeseen benefit of encouraging DUs like 

GMP to bring more renewables on board because it would help them save money, while also benefiting their 

customers and the environment. When researching the current PUC proceeding, similar sentiments were 

expressed by interested parties - that the system in Vermont would benefit tremendously from the adoption 

of a common metric and we see a carbon metric as the most practical. 

  

                                                      
55 Owen Howlett interview. 
56 David Lis interview. 
57 Scudder Parker interview. 
58 See Scott Blunk’s interview for more on the concept of Source Energy Carbon Content.  
59 J.J. Vandette, 3 December 2018. 



 
 

41 

 
41 

2.1.2 Expansion of EEUs 

In tandem with the carbon metric, our first structural vision centers around the designation of EEUs 

as the lead entity driving thermal and transportation electrification. In a sense, EEUs would become ‘carbon-

efficiency’ utilities that aggressively work to expand efficiency and electrification efforts across all three energy 

sectors.60 As a result, this vision places DUs in a more reactionary role, where they will be tasked with 

managing the electrical load to enable the EEU’s electrification efforts.  

 
Figure 15. Graphic of roles within the ‘Expansion of EEUs” vision.61 

 

As seen in the graphic above, under this vision, the role of EEUs is to lead ‘carbon efficiency’ efforts 

(via outreach and financial incentives) in electric vehicles, HVAC (heating, ventilation, and air conditioning), 

weatherization, and lighting and appliances. Thus, EEUs would not just serve in their current form as actors 

in electrical and thermal efficiency efforts, they would become the lead entities driving efficiency efforts 

across all three sectors (electricity, thermal, and transportation).  

The mandate or goals set for these EEUs could operate under two metrics: carbon-oriented or 

sector-oriented. Under a carbon-oriented metric, the PUC (in collaboration with DUs and other relevant 

entities) would mandate EEUs to remove a quantity of carbon emissions from Vermont’s annual energy 

                                                      
60 Scott Blunk of SMUD, Linda McGinnis, and Scudder Parker all see EEUs’ transformation to a ‘total energy efficiency 
utility’ as plausible and progressive for Vermont. See their interviews for more details.  
61 Angie McCarthy, Haley Roe, & Alice Butler.  
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usage. This would by nature then give EEUs discretion over how to best carryout de-carbonization. Most 

likely, EEUs would offer programming in all sectors while operating under a carbon-oriented metric, but this 

type of metric would give them choice over where and how efficiency and electrification efforts would be 

carried out. Under a sector-oriented metric, however, the PUC (in collaboration with DUs and other relevant 

entities) would mandate EEUs to save a certain amount of energy within each sector, as well as to electrify a 

certain portion of the thermal and transportation sectors each year. This metric is similar to the goals and 

evaluation metrics EVT has set forth in their Triennial Plans. An oversimplified example of potential 

mandates under this sector-oriented metric is for EEUs, in one year, to weatherize a given number of 

buildings, install a given number of cold climate heat pumps (hereafter, “CCHPs”), and place a given number 

of electric vehicles on the road. 

Under this vision, the role of DUs is to manage the electrical load in a way that enables EEUs to 

carry out their efficiency and electrification efforts and goals. As EEUs work to expand efficiency and 

electrification across the state, a greater dependence will be placed on Vermont’s electric grid. Expanded use 

of electrical appliances such as CCHPs and EVs will change both the state’s overall and peak demands for 

electricity. Luckily, with electrification also comes great opportunities. As articulated in our technical 

recommendations, there are various techniques DUs can perform to not just keep up with electrical demand, 

but to actually shape electric demand (such as peak loads) in their favor. Thus, under this vision, DUs would 

focus their efforts on managing their electrical loads and demands via demand flexibility, rate design, and 

storage.62 It would be DUs load-management work that would enable EEUs to carry out their electrification 

efforts. Given this interconnected relationship between DUs and EEUs in this vision, it is critical that these 

entities collaborate during their respective planning and goal-setting periods.  

This vision would entail the amendment and/or abolition of current regulations and statutes within 

Vermont state law. Firstly, the Tier III energy transformation requirements under RES would have to be 

amended to reflect DUs’ step-back from implementing electrification efforts. Tier I and Tier II requirements, 

however, could remain in their current form, as these statutes play a vital role in the expansion of renewables 

within Vermont’s electrical mix, which in turn advances strategic electrification. Regulatory and/or statutory 

changes would also likely have to be made within the laws articulating the responsibilities of EEUs. 

Positive aspects of this this vision: 

1. EEUs have already established customer-facing, in-home relationships with Vermont ratepayers, more so 

than DUs.6364 Thus, given that many of the technologies needed to electrify the thermal and transportation 

sectors will be located in ratepayers’ homes, garages, offices, and businesses, this vision could leverage EEUs 

already established presence in those spaces and more rapidly bring about electrification. 
                                                      
62 Please see our technical recommendations for discussions on these topics. 
63 This is changing - DUs are becoming more and more involved ‘behind the meter.’  
64 Ryan Cote shares this sentiment.  
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2. EEUs have a strong, successful history of meeting PUC mandates quite cost-effectively. DUs share this 

strength as well, but it is worth noting EEUs entrepreneurial skills and competence, both of which could 

transfer well to their leadership role under this vision and benefit Vermont’s strategic electrification 

significantly. 

3. As a greater majority of each sector electrifies, greater and every-dynamic demand will be placed onto 

Vermont’s electrical grid. Energy efficiency must be kept paramount throughout the entire process of 

electrification. Thus, EEUs’ specialty and institutional knowledge in efficiency would serve them well as 

leaders within Vermont’s electrification. 

Negative aspects of this vision: 

1. GMP has already invested time, money, and effort into electrification efforts (as mandated by Tier III), as 

well as displayed a commendable willingness to participate as a leader and driver of electrification. The roles 

under this vision could appear like an unnecessary step backwards in Vermont’s strategic electrification 

efforts, as well as a ‘punishment’ for GMP. While under this vision they would still be involved in the 

planning process and setting of EEUs’ carbon efficiency goals and requirements, they would not keep their 

role as leaders of electrification under this vision. Instead they would act as the enablers of electrification; 

knowing EEUs’ goals, they would manage the grid accordingly. This more reactionary, grid-management role 

is not a stop, for it would entail extensive innovation and efforts, but it is a step back from participating in the 

implementation of carbon-reducing technologies. 

2. This vision would require a substantial increase in funding towards EEUs. As discussed in other parts of 

this report, this funding could come from cap-and-trade programs like RGGI or the Western Climate 

Initiative (hereafter, “WCI”), sales from the Forward Capacity Market, or revenues from carbon taxes or fees. 
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2.1.3 DU and EEU Combine Efforts  

 

Figure 16. Graphic of roles within the “combined efforts” vision.65 

  Our second structural vision centers around the designation and development of a shared, 

collaborative performance space (complete with clear goals, responsibilities, and accountability measures) 

between EEUs and DUs. Ideally, the purpose of this shared space would be to help DUs and EEUs work 

together to carry out strategic electrification in pursuance of CEP goals, emission-reduction goals, and the 

best interests of Vermont ratepayers. Because this vision could be carried out still within the requirements of 

Tier III, it would most likely require regulatory reform rather than statutory amendments. This vision views 

change as coming about via collaboration rather than dividing responsibilities into separate EEU and DU 

silos.  

  This shared space could take place in either of the following, distinct regulatory spaces: the DUs’ and 

EEUs’ planning phases or the creation of a separate section of goals that both EEUs and DUs need to 

complete together in order to gain compensation.  If this shared space were to take place during each entities’ 

planning phases, DUs and EEUs could determine roles, projects, programs, and compensation alongside one 

another (and the PUC). As a result, their plans would reference one another’s shared goals and 

responsibilities. This strategy would encourage collaboration from the onset. We envision the planning phases 

in which the EEUs and DUs collaborate are their respective Demand Resources Plan (hereafter, “DRP”) and 

                                                      
65 Angie McCarthy, Haley Roe, & Alice Butler.  
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Distribution Utility Planning (hereafter, “DUP”),66 so it would require the temporal alignment of DUs’ DUP 

and EEUs’ DRP. If, on the other hand, the shared space were to take place in the creation of a separate 

section of goals that both EEUs and DUs need to achieve via collaboration to gain compensation, then the 

PUC would have to create a separate proceeding for setting these goals. In this scenario, EEUs, DUs, the 

PUC, and other stakeholders would work together to create a list of electrification goals which EEUs and 

DUs would achieve by working together. It is only once these shared electrification goals are achieved that 

EEUs and DUs would be compensated. In addition to carrying out these shared, electrification and carbon-

reduction goals, EEUs and DUs would also carry out their respective work outside of electrification semi-

independently (as they do now).     

Positive aspects of this vision: 

1. From our research and interviews, it appears Vermont has a regulatory history that favors collaboration. 

Collaboration can often bring about innovation that leads to more rapid change. This vision stimulates 

collaboration more so than any of our visions. 

2. Because this vision may not require statutory changes,  it could be our most politically feasible. 

3. This vision appears to align closely with EVT’s and GMP’s wishes within the current PUC proceeding. 

4. EEUs have a history of developing statewide markets, supply chains, and consumer demand for 

electrification technologies that DUs then utilize when implementing their Tier III energy transformation 

projects. An example of this is EVT’s work building statewide supply and demand for CCHPs, which in turn 

helped GMP utilize them to fulfill Tier III requirements. This vision’s emphasis on collaboration would 

utilize EEU’s skill of building markets, supply chains, and consumer demand to expand to other 

electrification technologies such as electric vehicles.67  

Negative aspects of this vision: 

1. There is concern this vision will not lead to enough distinction and will instead act as a continuation of the 

status quo, perpetuating ambiguity. 

 

  

  

                                                      
66 DRP and DUP simply refer to the planning stages of EEUs and DUs respectively.  
67 EVt raises this point in their November 8th comments on PUC proceeding 18-2867-INV. 
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2.1.4 Expansion of DUs 

 
Figure 17. Graphic of roles within the “expansion of DUs” vision.68 

  In this third vision all energy efficiency and electrification (throughout all three sectors) would be 

taken over by DUs. Thus DUs would not only act as the leaders and implementers of thermal and 

transportation electrification efforts, but they would also take on the responsibilities of electric efficiency 

(which EEUs currently have). Most states, notably Massachusetts and California, operate under this regulatory 

structure. Under this vision Vermont’s CEP goals remain the same, except they are carried out almost 

exclusively by DUs.  

  There are then two sub-options within this larger vision. The first would involve the complete 

elimination of EEUs from Vermont’s energy landscape.69 Although under this vision EEUs are essentially 

unnecessary because DUs now do their work, we would strongly discourage the implementation of this sub-

option. The complete erasure of EEUs would create confusion within the regulatory landscape because 

different ratepayers could potentially unfairly receive different efficiency rebate programs based on which DU 

services them. This confusion and inequity could potentially be ameliorated by the second sub-option: 

Vermont's EEUs are not erased, but instead act as an advisory body to DUs regarding energy efficiency and 

electrification. To put this in context, Vermont’s EEUs would be the equivalent to Massachusetts’ Energy 

Efficiency Advisory Council. EEUs could conduct market research, coordinate efforts and programs between 

EEUs, and offer policy advice. 

                                                      
68 Angie McCarthy, Haley Roe, & Alice Butler. 
69 This is not desirable. David Lis of NEEP stresses leveraging the EVT name and reputation.  
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  It is important to note that we included this vision because it is the structure of many states across 

the country.  This vision is not the sentiment that any of us gathered from our interviews nor the current 

PUC Board Order and Proceedings. In fact our interviews and research show repeatedly that EEUs carry out 

excellent work and have earned reputations as well-respected, engaged contributors to the communities they 

service. We included this vision because there is value in having a balance of ideas to consider when making 

large-scale structural decisions, but would not recommend that Vermont pursue this vision as its structural, 

regulatory path toward electrification. 

Positive aspects of this vision: 

1. This vision most closely represents the regulatory structure across much of the country. 

Negative aspects of this vision: 

1. This vision requires either the elimination of Vermont’s EEUs or a great reduction or transformation 

in their efforts. It benefits no one to have the customer-facing relationships EEUs have built 

essentially go to waste. This erasure would also create confusion within the regulatory landscape as 

different ratepayers could potentially unfairly receive different efficiency rebate programs based on 

which DU services them. 

  2.1.5 Rethinking Market-Based Funding Opportunities70 

  Vermont participates in New England’s RGGI. Reductions in Vermont’s carbon emissions, as well 

as revenue-positive funding are success of RGGI. Vermont’s revenues from RGGI in part fund EVT’s 

thermal efficiency work. RGGI, however, only limits emissions of CO2 from electric power plants. In 

Vermont, where the de-carbonization of its thermal and transportation sectors is critical to reach state CEP 

and GHG goals, we ought to be participating in a regional, market-based program that regulates emissions 

from electric, thermal, and transportation sectors. 

  In addition to the electrification and GHG reduction potentials offered by a total-energy cap-and-

trade program, this total-energy program could also offer far greater funding for Vermont’s thermal and 

transportation electrification projects.71 Although there is likely inherent financial risk in the short run when 

moving away from the successful, but now somewhat stagnant, RGGI, the financial opportunities under a 

total-energy cap-and-trade-program could be tremendous. The PUC has specified that the funding sources for 

EVT’s electric efficiency and thermal energy and process fuel (hereafter, “TEPF”) services be separate and 

distinct. Electric services will be funded through the EEC, whereas TEPF services will be funded by a 

                                                      
70 More discussion on market-driven programs (RGGI, WCI, carbon tax, VW funds) is in the in the context of funding 
for electrification. 
71 Linda McGinnis agrees. See her interview for more details. 
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combination of Vermont’s RGGI revenues and revenues generated by EVT’s bidding of electricity capacity 

savings into the regional Independent System Operator New England (hereafter, “ISO‐NE”) Forward 

Capacity Market. Thus, in order for EVT to carry out thermal and transportation electrification and efficiency 

efforts, funding must increase inside EVT’s TEPF budget. If Vermont were to transition into a total-energy 

cap-and-trade program, the large revenues made from this program could be allocated to EVT’s thermal and 

transportation efforts. 

Conclusion 

  In this report, we used both strategic electrification and Vermont’s CEP goals as guiding lights for 

our research. Given Vermont’s unique context, how can it move toward a productive combination of 

renewables on its grid and energy efficiency and which entities should carry out those two jobs? We answered 

this question in two ways - technical recommendations and structural visions. Our intention is that these two 

categories could be used in tandem with one another. Of course pending political feasibility and funding, any 

number of technical recommendations could be implemented alongside the structural visions we gleaned 

from our research. From a combination of research and interviews, our technical recommendations come 

from more than four states and span the electric, thermal, and transportation sectors. The structural visions 

we see for the future of Vermont we extrapolated from our interviews, research into the Tier III coordination 

ambiguity, and looking into the PUC and its current proceeding on the matter. The visions vary in the 

amount of change they suggest, but they all have the common thread of maximizing effective strategic 

electrification that will get Vermont to its CEP goals.  

There is not a simple way to end this project. We have poured hours and hours into this report and 

have learned so much along the way. We were obvious newcomers to this field at the beginning of the 

semester and have learned a lot, but still feel like we have barely scratched the surface. Without the help of 

our interviewees, our partners, and the support of the ENVS 401 team, we would not have been able to 

deliver this project or our two presentations. Therefore, thank you to all who made this possible.  

  However, we want to use this space to reflect on all the work we did with a broader lens. In so many 

ways, this project made us zoom in to different aspects of the Vermont utility system and regulated space all 

over the country. But as liberal art students, and young women about to enter the workforce, we want to 

zoom out and address several points.  

We had the privilege of making recommendations that impact people's lives, knowing that we would 

be done with the class and the project at the end of the semester. Our recommendations do not impact our 

own livelihoods, families, or ways of life. One of our structural visions dissolves EVT, a situation we would 

not want to see happen because of the work EVT has accomplished and the many people it helps every year. 
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If EVT were to dissolve, people may lose their jobs - something we consider seriously. Strategic electrification 

itself threatens the livelihoods of those who work in natural gas and fossil fuels industries - people who are 

still members of a Vermont community. Therefore, we want to make clear that this project is not a definitive 

judgement to understanding how to “fix” the utility system, since we ourselves do not have true stake in the 

game.  

 Next, we want to address the racial and gender gap in this industry. At EVT, an audience member 

told the three of us that we should to go into the utility sector to diversify it and move away from the 

longstanding trend of white men making the rules for everyone else. In our interviews, we talked to almost as 

many men named Jeff as we did women. Notably, we talked to zero people of color. In attendance at our 

presentations, the only visible people of color were those in our ENVS 401 class. We wonder what these 

gender and race gaps say about the industry and how it would change if they were closed. 

Finally, we want to make light of the high level of complexity we discovered as we dove deeper into 

the utility industry and the sprawling regulated space. We did three months of research and were still 

confused about a lot of its aspects at the end. For someone who needs to navigate this space, we believe it 

would be nearly impossible to do in a timely manner. Along with diversity, we see room for improvement 

simply in the accessibility of this industry to the general public. Then perhaps the utility industry would not 

seem like such a black box to so many.  
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Appendix 

Interview Summaries 

To understand what strengths and weaknesses Vermont faces, we needed to understand the complex 

networks of legislation, utilities, state geography, and demographics. To do this, we interviewed leaders of 

different PUCs, policy enactors, and various experts in the field. We are very grateful and cognizant that as 

students we have a unique opportunity to ask questions of these experts to whom professionals in their 

respective silos may not have access - which has been an amazing opportunity to learn from all different parts 

of the energy efficiency world.  

 

David Lis 

Director of Technology & Market Solutions, Northeast Energy Efficiency Partnership 

October 16, 2018  

 

David Lis works for NEEP and we asked him about technologies and market based initiatives. David looks at 

energy savings, carbon savings benefits, and how programs are positioning themselves to be relevant or, in 

other words, how to reframe policies that support efficiency to move toward electrification. His most 

successful initiative came about five years ago with heat pump technology. During the last two years, he has 

helped local foundations that wanted to create action plans with strategic electrification as a goal.  

 

Main takeaways:  

 

● There are lots of programs that are actively promoting strategic electrification technology and they do 
it through energy efficiency programs, but they are not fuel switching. They have been forbidden 
and have been warned to stay in their lanes.72 However, now we are starting to see programs that are 
looking at fuel switching. 

● Rebate dollars are the most efficient tactic at promoting air heat pumps. 

                                                      
72 Regarding Vermont, our partners informed us that both Tier III and EEUs have goals related to saving fuel for 
Vermonters. There is overlap in service delivery and technology promotion. EVT has built up the market for heat pump 
technologies to serve Vermonters, but with Tier III, this space now belongs to the DUs. This raises questions: Who 
claims what? Who pays for what? This is messy to sort out and the regulators have tried to create lanes: the 
oversimplification Vandette has heard is that EEUs should not be in the heat pump game, not due to statute but instead 
due to preference for DU Tier III, and that DUs should own the electrification game. 
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● States have the most influence on the viability of strategic electrification measures, especially with 
promoting EVs since that technology is more well known than heat pumps.   

● There are EV equity considerations that must be taken into account since one does not want to be 
benefitting one part of society at the detriment of another but one does need to take advantage 
where the going is good. Thus the thinking is to start in the small cities and branch out, taking the 
market through its early stages. 

○ Is EVT therefore well suited to promote EVs because it is customer-facing and already has 
relationships? Could this solve more of the rural transportation problem?73 

● NEEP does not have the power to make EVs its sweet spot but it is more on the building side of 
electrification. 

● The common barriers to consumers for energy efficiency are affordability,74 awareness, confidence, 
and availability. 

○ The way to access them and convince them of more efficient measures is to work through 
the delivery chain - to better educate and train installers. 

○ Dealers and installers are the front line of how customers interact with EVs and heat pumps. 
Hearing “you don’t want a heat pump for x, y, z reasons” could be really damaging. 
Therefore dealers and installers make sure customers like their products.75 

● The role of communities cannot be understated; they are the real champions of reducing costs and 
solarizing the model through bulk purchasing, which would reduce costs and lead to a simpler 
process of installation. 

● The metrics have to change away from kWH and savings, especially if EEUs are so goal oriented. 
Until the metric is carbon, then efficiency goals will not be reached. Indeed, saving a kWH is not the 
same as saving a gallon of oil. 

● To improve the thermal sector, marketing to customers that use delivered fuels is a strong cost-
benefit argument considering better technology and comfort, especially for indoor air quality. It is 
convenient since a Vermonter would not have to heat up wood or propane.76 

● The EVT name must be leveraged, since it does not make sense for another entity to come in and 
advocate for separate things, thus tweaks must be made rather than doing away with EVT. 

● The next steps forward will be at the city level with new channels of revenue with electrification as 
the way to build load and make consumers use electric power. 

                                                      
73 Vandette says this is possible. EEUs have a 20 year record of success building customer-facing efficiency programs 
and this could be extended to EVs. But, as noted in an earlier comment, precedence (and preference for Wx) keeps the 
door closed for EEUs getting into this space. DUs, through many different individual programs, offer their own versions 
of EV programs, with DriveElectricVermont being a third party resource for Vermonters. 
74 Our partners point out that it is important to consider upfront versus operational costs. To incentivise a switch, both 
need to be considered because often one is not sufficient. 
75 Hall notes that we will need teamwork between electrician and plumber in the heat pump and water heater spaces. 
76 This is especially true since natural gas is still framed as the “organic choice,” as stated by Scott Blunk from SMUD. 
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Jacob Park  
Professor of Business Strategy and Sustainability; Director of the Service Learning program at Green Mountain College  
October 10, 2018 
 
The team met Jacob Park initially during a panel in ENVS 401 about changemaking in Vermont. Jacob Park 
is Professor of Strategy, Innovation, & Entrepreneurship and is the Director of the  
Sustainable MBA Program at Green Mountain College. He specializes in the teaching and 
research of global environment and business strategy, corporate social responsibility, and business 
ethics. He has many publications on corporate sustainability research and the environment. We wanted his 
take on corporate responsibility and how businesses can be helpful in efficiency goals, as well as his opinion 
on the role of EVT in Vermont today. He probed us to think more about how the team was approaching 
theory of change and how we framed our central question.  
 
Main Takeaways:  
 

● Too often, equity means socioeconomic equality when thinking about how measures are going to 
impact a community. However equity must consider race, geographic proximity, language barriers, 
etc. This definition of equity is different for every state and region. 

● Park questions the relevancy of EVT in regards to how aggressive the changes are it wants to enact. 
If the problems change, then maybe the solutions should too. This allowed the team to think about 
the viability of a separate organization or if EVT’s functions should be wrapped into utilities.77 

● The market for electricity has changed a lot in the last 30 years through market drivers, regulations, 
and the more immediate danger of climate change. 

● Corporate social responsibility is quite reactive to efficiency measures. 

● Electricity is unique because everyone uses it as a public good and people are not willing to pay more 
for it. Vermonters are not likely to pay more if it is much more expensive. 

 

Ryan Cote 
Transportation Program Services Officer, Rhode Island Office of Energy Resources  
October 17, 2018  
 
Ryan Cote is the Clean Transportation Policy Development Program Officer for the Rhode Island Office of 
Energy Resources. He heads the ChargeUp! Program which has made Rhode Island a leader in clean 
municipal transportation. The team asked him about the viability of transferring a solely public sector 
program to the private realm, dealing with rural environments, and how working with the Rhode Island PUC 
informs his work.  
                                                      
77 This is how BED operates. 
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Main Takeaways:  
 

● ChargeUp! installs municipal charging stations for public use. Its goal is to use state and local 
governments to achieve electrification. ChargeUp! has so far added 13 stations at about 10 different 
agencies. The program also works to add electric vehicles to  publicly owned fleets. Through the 
program, the state offers up to $75,000 in total funding, with $60,000 going to chargers and $10,000 
to EV purchasing. This program makes sense for local governments less so than for private EV 
owners because Rhode Island is so small and there would be a higher impact for municipal activities. 
There are 39 different municipalities each with their own administration; this program wants to 
electrify all 39 city fleets. ChargeUp! uses RGGI funds dedicated to the public sector, but perhaps 
later there will be a possibility of funding larger companies. 

● Rhode Island’s goals are to convert 25% of the publicly owned fleet to 0 emissions by 2025. 

● The hardest lessons learned have been that ChargeUp! was extremely slow to roll out and that RGGI 
applicants must be renewable or efficiency programs, but this is the best ongoing transportation 
initiative right now.   

● Many municipalities are progressive about wanting to go electric but do not have the funding. 
ChargeUp! got them there. One possibility for Vermont to explore is the Volkswagen (hereafter, 
“VW”) settlement.78 Rhode Island’s Department of Environmental Management got $14 million to 
electrify public transit. These funds will help electrify up to 20 vehicles and benefit environmental 
justice communities - those most impacted by smog and pollution from diesel busses. 

● The financial constraints of various municipalities pose huge difficulty. Different budgets necessitate 
finding more funds, which is often a hard sell to town councils. That being said, towns have overall 
enjoyed the project. 

 
Transfer to Vermont: 
 

● Teach state employees about EVs possibly through Lunch & Learns during which they can 
test out and drive EVs. 

● Ride the trendy electrified transit wave. 

● Know that the future will be more electrified in a diverse way. 

● EVT plays a huge role in education and outreach and therefore should not be dissolved.  

● Because of large utility monopolies (National Grid in Rhode Island and GMP in Vermont) power 
sector transformation will evolve through rate cases to reach new initiatives in National Grid like 
renewable solar and transit. 

  

                                                      
78 More details here: https://dec.vermont.gov/air-quality/vw.  

https://dec.vermont.gov/air-quality/vw
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Scott Blunk 

Strategic Business Planner: Building Electrification and Energy Efficiency at Sacramento Municipal Utility District 

October 19, 2018 

 

Scott Blunk is a Building Electrification and Energy Efficiency Planner at SMUD. He has extensive 

experience in planning, building codes, and green commercial properties. The team learned how SMUD 

controls rates, particularly through time-of-day rates and its energy assistance program rate. We discussed how 

SMUD has incorporated equitability into its organization. Blunk shared insights about needing to move 

beyond the whispers of electrification, and begin visualizing a future without natural gas.  

 

Main takeaways: 

● The California Public Utility Commission (hereafter, “CPUC”) mandates Time of Day Rates under 

which a customer pays more when demand is highest thus incentivizing lower energy use during peak 

loads. The customer can help herself save money by cooling her home and not using appliances 

during peak hours. 

● As part of its equity goals, SMUD has an Energy Assistance Program Rate where the lowest 
household incomes receive the biggest discounts through a staggered approach to rate designation. 

● SMUD is transitioning to a total energy efficiency utility, meaning it alone will cover all three 
sectors of electric, thermal, and transportation.  

○ Source Energy Carbon Content (hereafter, “SECC”) allows SMUD to break into the 
thermal and transportation sectors. 

■ SECC allows gas savings to be counted as electrical savings. It is here that SMUD is 
able to claim energy efficiency on gas conversions. 

■ SMUD counts KwH loss (soon to be carbon loss because it is changing to a carbon 
metric) from electrons lost during generation and distribution. 

○ This allows for huge monetary savings where SMUD can count gas savings as energy 
efficiency, new electricity sales, and retain load money. 

● SMUD is switching to carbon as its metric. 

○ A carbon metric includes cars and building electrification. 

○ Going carbon free is only really possible with movement into the transportation and thermal 
sectors. 

● There are differences between Vermont and Sacramento to keep in mind. 

● SMUD is community-owned and beholden to its customers, so a government entity does 
not regulate it. 
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● Though not beholden to the CPUC, SMUD still follows the energy efficiency orders the 
CPUC hands down to better stay in its good graces. 

● More extreme weather is a huge issue in Vermont. Cheaper heat pumps work in California, 
but their technology must be very reliable in a Vermont climate. 

 

Transfers to Vermont: 

 

● SMUD makes its digital relationship to its customers very streamlined. More digital outreach could 
always be helpful here in Vermont. 

● A carbon metric would do the work of getting the various entities working on strategic 
electrification and the CEP goals better pointed in the same direction. 

Owen Howlett 

Project Manager at Sacramento Municipal Utility District 

October 24, 2018 

 

Owen Howlett is a project manager at SMUD where he focuses on residential thermal units like water heaters 

and other energy efficiency projects in the domestic sphere. The team asked for greater clarification on SECC 

first introduced by Scott Blunk. The team also asked Howlett about which technologies are coming down the 

line that might help Vermont or the country. We also discussed rate design and the relationship between 

SMUD and the CPUC.  

 

Main takeaways: 

 

● Howlett thinks SECC is definitely a transferable technology to Vermont. It is possible to look at 
energy use either through a kWh lens or through a grid lens. A kWh lens is much more relevant 
when the concern is energy reduction, like just measuring how much energy a given appliance uses. 
KWh counting does not however account for the entire grid and, as the grid transforms, 
holistic consideration of it will become more and more relevant. SECC tracks all energy use 
back to the source, whether that means actual fossil fuel extraction or generation of renewable energy 
from a solar or wind source. As more and more renewables come onto the grid, the time of day 
when power is used matters. For example, at night there are not as many renewables like solar and 
wind supporting the grid, but during a sunny and windy day, many more renewables are on board so 
much less carbon, during the process of energy generation and distribution, is being emitted. The 
question then becomes: how much energy does the grid have to use to provide a certain amount of 
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energy to the customer? SECC requires economic calculation to assign value to carbon and it is no 
doubt true that each utility will have difficulty not only calculating this number, but also reaching an 
agreement. 
 

 
Figure 18. A diagram explaining how SECC is calculated.79 

 

● Echoing his colleague, Howlett agrees with Blunk that switching from kWh to carbon as a universal 
metric makes sense. 

○ As utilities in Vermont move more seriously into carbon reduction and strategic 

electrification, kWh makes less and less sense as a metric. KWh by definition is the amount 

of energy used to power something for a given amount of time. Therefore it does not really 

at all account for carbon emissions, all the way from fossil fuel extraction to generation and 

distribution. Howlett explains how a kWh metric only captures how one burns fuel to 

generate power. KWh is a convenient measure because, by ignoring carbon emissions, it 

makes the assumption that power generation is all coming from the same place and it does 

not matter what time of day the power is being used. But now with a grid supported by 

renewables, moving toward electrification of the transportation, electric, and thermal sectors, 

and shifting rates and loads to maximize efficiency, a carbon metric allows for the crucial 

                                                      
79 Scott Blunk’s Electrification Programs ppt, 21 Sept 2018. 
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capture of the differences between carbon emissions based on what time of day the energy is 

being used.  

○ It is also true that, as transportation, thermal, and electric are powered more and more by 

renewables, a carbon metric allows those saved emissions to be counted. As a theoretical 

example, say that BED deploys a fleet of EV buses for public transportation. When the 

buses charge, they pull electrical energy from the grid that BED manages. Because they are 

electric, they avoid carbon emissions, which can now more appropriately be quantified than 

if they were counted in kWh. In this example, the carbon metric allows gas savings to be 

counted as electric savings.80 

● Dynamic pricing and price design 

○ Both Howlett and Blunk discussed time of day rates. Time of day rates are just the tip of 
the iceberg compared to other rate design SMUD considers. He explains how a utility can 
not make the changing rates too nuanced to reflect the complicated wholesale cost of power, 
or else the rate will be so convoluted that no customer will ever agree to it.  

○ Howlett describes dynamic pricing81 as a very precise tool, allowing SMUD to provide a 
dynamic price for certain appliances so it can effectively shift the load when it wants. This 
shift saves SMUD money which it can pass onto customers with higher need. Sometimes 
shifting load leads to higher demand during times when energy is not cheap like at night, so 
that does not save SMUD money. Therefore, dynamic pricing allows SMUD to control rates 
for each household appliance. For example, EV charging and heating will have different 
rates, so that customers do not transition all their energy usage to low-use times if there were 
a rate that applied to all devices. 

○ Overall, existing homes must use electric dryers, heat pumps, etc. All these things create 
opportunity for different relationships between the utility and the customer. The utility then 
has the ability to control when a given home will be a few degrees warmer or cooler, stop 
appliances charging when they reach 100%, and manually shift loads all to maximize energy 
efficiency. A lot of this direct pricing to individual automated systems (e.g. water heaters, 
seasonally changed rates of water heaters, etc.) can make a difference. 

  

                                                      
80 See Scott Blunk’s interview for more on the concept of Source Energy Carbon Content.  
81 In talking with our partners about dynamic pricing, there has been some hesitancy because they feel that they do not 
have the economic chops to do a complete rate design analysis of Vermont and how it might look in the future. That 
being said, rates are a huge piece of the puzzle worth considering. However, BED is currently designing an EV rate. 
EVT also has said that enabling load building does not peak related cost but still gives the customer incentive to move 
load around, and EVT also seeks to benefit the grid and the customer simultaneously. 
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Transfer to Vermont: 
 

● SECC 
○ SECC would help with BED’s Net Zero Burlington goals. 
○ SECC would allow EVT to better account for and more realistically measure efficiency 

savings. 
● A carbon metric 

○ Because of the challenges Tier III causes EEUs and DUs, the team and project partners 
agree that finding where goals align could help Vermont reach the CEP goals. 

○ EVT customer facing energy efficiency efforts are already carbon neutral, so a new metric 
would only modernize the system. 

○ NEEP uses a carbon metric in its least cost carbon strategy versus least cost resource. In 
other words, there is already a precedent in New England for a carbon metric.  

○ Howlett says BED should seriously consider switching to a carbon metric. BED’s grid is 
already 100% renewable, so there is really no reason to be chasing kWh. BED would also get 
more carbon credit than kWh credit when it electrifies because its whole grid is renewable. 

○ Tier III encourages fossil fuel savings, that come with carbon benefits, for DUs which are all 
tied to a MWh reduction target. At the moment, large DUs like GMP do not receive as 
much credit when it electrifies, like making transformations from thermal to electric, because 
it does not have as many renewables supporting its grid. A carbon metric could have the 
unforeseen benefit of encouraging DUs like GMP to bring more renewables on board 
because that would help it save money, while also benefiting customers. 

Linda McGinnis 

Former Head Economist at the World Bank and Former Program Director at Energy Action Network 

October 15, 2018 

 

Linda McGinnis served as the Head Economist at the World Bank, where she used her expertise in 

environmental protection and energy education. Currently she works with EAN. The team asked for 

clarification about Tier III, and how EEUs can be more effective.  

 

Main Takeaways:  

 

● Tier III forces EEUs to compete with DUs because they are both legislatively required to carry out 
efficiency measures. This is not a problem for BED, but it does pose difficulty for other DUs. 
McGinnis points out that GMP can do efficiency better than EVT since GMP is so much larger. 
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● Utilities might feel that EVT is getting a freeride because of the EEC on Vermonters’ bill. McGinnis 
counter-argues that EVT’s only purpose is that it can handhold and has lots of customer orientation 
(advice) infrastructure around efficiency which saves Vermonters millions of dollars. 

● EVT and DUs are both trying to take credit for efficiency measures - they both need to meet their 
targets but overlap and double counting lead to distrust. 

● Global Foundries consumes the most electricity in Vermont and therefore has a lot of sway. It would 
like to be excluded from the EEC. It rationalizes that it adds so many jobs to Vermont, and has the 
power to leave the state if the EEC continues. Thus, GMP feels pressure to make its bill smaller, but 
the EEC is the source of funds that runs EVT. 

● If EVT was a total energy efficiency utility, all its training and hand holding could go to all three 
sectors - train dealerships to sell EVs, firms to install CCHPs, etc. 

● RGGI has been super successful in funding EVT, but it only covers the electric sector. Therefore a 
solution could be to join the WCI (of which California and Quebec are a part), especially with its 
methods to incentivize low income communities to switch to EVs and efficient heating. Cap-and-
trade is working, but a total energy cap and trade would be even better. 

● McGinnis wonders how we can get DUs to see that EVT is a resource to them. We need to frame 
EVT as a success for DUs’ bottom line. If reducing the efficiency charge will curry favor, then we 
need to look at other solutions like joining the WCI to fund EVT.82 

 

Thomas Knauer 

Vermont Public Utility Commission  

October 17, 2018 

 

Thomas Knauer is the main Policy Director at the Vermont PUC. Unfortunately, he was not able to give 

much information on current proceedings. However, in our questions about restructuring the current EEU 

and DU model, he was receptive to learning more about our visions.  

 

Main Takeaways:  

● The PUC is aware of the ambiguity that Tier III has created and hopefully the current docket will 

address this ambiguity, but Knauer really hopes that the parties will address it themselves. The 

                                                      
82  While this is an attractive recommendation, the team has spoken to many people on the subject and has not found 
substantial evidence that Vermont has been approached by the WCI nor was the team able to find progress on these 
discussions. 
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PUC is not trying to create regulations where they are not needed, so if the issue is not persistent 

then the PUC will not worry about it. 

● The PUC looks at the actual avoided costs that EEUs should be putting in the spreadsheet models 
such as how low income citizens benefit from EEUs. 

● He does not think there is any movement in the PUC toward joining the WCI. 

Commissioner Marion Gold 

Rhode Island Public Utility Commission 

October 26, 2018  

 

Commissioner Marion Gold heads the Rhode Island PUC after serving as the Commissioner for the Rhode 

Island Office of Energy Resources (hereafter, “OER”), and therefore was able to speak to different tensions 

in the Rhode Island utility system. The team asked her about working with OER and National Grid, 

equitability as part of her decision making, and Plan 2025 for Rhode Island. She gave the team an excellent 

analogy to understand the regulatory system: it is like drinking through a fire hose versus a cocktail straw 

because regulators must rule on the evidence put before them as opposed to policy groups which can work 

with all the available data.  

 

Main Takeaways:  

● Rhode Island is lucky because state legislation has set particularly aggressive goals for efficiency, 
especially with the Governor Gina Raimondo behind all efforts.  

● The challenge for transportation is understanding who is responsible since it would be unfair to ask 
ratepayers to take on the full burden until EVs really take off.83 

● The United Kingdom is a strong example of aggressive decarbonization goals at the national level - 
80% by 2050 sets an example that Commissioner Gold feels is necessary to follow.  

● New England presents challenges for regional initiatives because New Hampshire and Maine often 
do not start energy efficiency measures on their own, thus the playing field is uneven. This is a 
challenge in relation to National Grid since it is an intrastate firm. It often comes down to sheer 
number of public employees in each state. 

○ For example, New York state is much richer in resources so it was able to take its Reforming 
the Energy Vision (hereafter, “REV”) Plan straight from the United Kingdom. In this 
model, DUs are the platform and development organizations for performance regulation. 
New York also has the Innovation Fund which is grant money for utilities to do research, 
but Rhode Island does not have the money for such a grant, so it must take advantage of 

                                                      
83 Discussion with EVT have also revealed that this is a problem in Vermont since efficiency dollars are not generally 
allowed to be used for transportation and thermal efficiency.  
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what National Grid is doing elsewhere. This includes advanced meters in New York and 
Massachusetts. 

● Regarding Plan 2025, the OER has a small efficiency program that focuses on getting more 
renewable energy onto the grid. 

○ Distributive generation feeds into the tariff program, while wind farms spring up on the 
order of 800 more Mw. 

○ In the transportation sector, the first fleet of electric buses rolled out during the interviewing 
process of this report, allowing Rhode Island to near a tipping point of critical mass. 

○ The recent rate case with the utility of pilot programs for electrification of transportation has 
shed more light on how to use vehicles to take more advantage of the current grid. 

○ The Systems Integration Rhode Island (hereafter, “SIRI”) Program was testing out a power 
sector transformation, but then it went to a utility rate case because the PUC needed more 
information. The rate case passed, saying that one can invest in system data portals, control 
center advancement, cyber security investments, and GIS upgrades but then the PUC 
wanted a long term grid modernization plan coupled with advanced meter technologies for 
all the different scenarios. This is prudency at work again.  

● Rhode Island has lots of state policies but there needs to be other goal markers than just carbon such 
as a detailed grid modernization plan, which would help provide funding for analysis of advanced 
meter functionality and its benefits.  

● Rhode Island utilities are excited about smart software and advanced meters. Advanced meter 
functionality allows the utility to subtly take control of a customer’s energy use.  

● On the gas side of house, Gold points out the hypocrisy of sending out rebates for new gas furnaces, 
when people will have to rip out that same furnace in 10 years. 

 

Transfer to Vermont: 

 
● Rhode Island and Vermont are very similar in terms of rurality, a small population over which large 

costs can not be spread, and regional weather. Rhode Island deals with these challenges through:  
○ A strong rate payer funded safety net for low income people with a flat discount of 25% off 

the total energy bill for gas and electric with additional discounts if the citizen is on Medicaid 
or food stamps. Currently, the utilities are trying to spread the word about this program so 
that more people will participate. At the moment, 100,000 qualify, but only 35,000 take 
advantage of these discounts.  

○ Rhode Island has extremely unusual collection practices in which it hardly ever turns off gas 
and electricity so people who can not or are unable to pay their bills take advantage, but no 
one wants to turn off lights or heat on people who are not able to pay. These costs are 
socialized. 
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Juliet Homer  

Senior Energy Research Engineer and Analyst at Pacific Northwest National Laboratory 

October 26th, 2018 

 

The team reached out to Juliet Homer to gain more perspective on energy efficiency, especially in the western 

United States. Homer is an expert in both domestic and international energy planning and policy. Our 

questions for her centered around role designation within energy efficiency.  

Main Takeaways:  

● Homer articulated how she sees many PUCs across the country consider themselves to be 

economic regulators, and thus solely consider costs, reliability, and safety. As a result these 

regulators consider factors such as climate, jobs, and health, only when specifically mandated by state 

legislature. Homer advocates for a shift of values and priorities within PUCs. Rather than operating 

within a least-cost model, PUCs should operate within a more holistic approach that takes 

social and environmental externalities into consideration when crafting regulations.84  

● There is opportunity in combining demand response and energy efficiency. Advantageously, 

Vermont’s EEUs are already present in customers’ homes and could naturally help sign-up 

customers for demand-response initiatives and technologies. DUs will be more open to demand 

response if they are the entity in charge of operating and managing the actual changes in distribution. 

EEUs, however, can research and test beforehand to ensure technologies and incentive programs are 

response ready. In order to rapidly electrify, the load must stabilize, and an important mechanism for 

load stabilization is demand response. There is room for both EEUs and DUs to be involved with 

demand response, with EEUs driving industry research and customer support, and DUs driving 

operations. 

 

 
  

                                                      
84 Our observations thus far has led us to believe that Vermont’s PUC already operates within a fairly holistic 
perspective, as seen in policies such as Vermont’s RES and Tier III. Vermont should continue on this path, constantly 
striving to operate under an integrative decision-making framework that incorporates regulative, community, and 
legislative voices.  
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Jeff Monder 

New Product Development, Green Mountain Power 

October 29th, 2018 

Jeff Monder focuses on new product development at GMP. The team was interested in his expertise on the 

different programs and initiatives that GMP undergoes as part of Tier III. He is passionate about the 

environment and working for the community through the DU space.  

 

Main Takeaways: 

● We discussed GMP’s current load-management initiatives. GMP’s Tesla battery program allows a 

residential customer to pay only $15 a month for a power wall in their home. GMP has control over 

this battery and can discharge its power during peak hours. In the event of a power outage, however, 

the homeowner has total access to the battery. Thus this innovative storage initiative is a win-win for 

both GMP’s load management, as well as homeowners’ resilience to emergency events.  

● GMP manipulates its load through its Curtailment Load Rider. This initiative establishes 

agreements between GMP and its participating commercial customers, who agree to reduce their 

power during curtailment periods. GMP notifies its participants 24 hours in advance of an upcoming 

curtailment period. In exchange, the customer is charged a lower rate during the curtailment period. 

GMP reduces its peak load, while C&I participating businesses can reduce their electricity costs. 

● GMP offers a flat rate for EV charging. Customers can pay one fee per month for unlimited off-

peak charging. During a curtailment period, however, charging would stop. The customer may 

override the curtailment period, but then the cost of charging will be significantly higher. This 

initiative allows GMP to stabilize its daily load, gives the customer cheaper charging rates, while 

placing the decision to use power during a high cost period in the hands of the consumer.    

● Monder acknowledges that Tier III has caused confusion between the roles and responsibilities of 

EEUs and DUs in electrification. Monder, however, explained the current relationship between EVT 

and GMP as increasingly harmonious. Monder highlighted the statutory need, under Tier III, to 

invest in fossil fuel reduction opportunities, that typically involve electrification, and GMP 

should be the entity to support that electrification. Monder believes GMP ought to be the entity 

supporting the implementation of technologies and initiatives that offset fossil fuels. To amplify the 

results of these technologies and initiatives, however, efficiency measures also need to be put in 

place, and thus Monder sees EVT as the entity that supports and implements the technologies and 

initiatives within the project that concern efficiency rather than electrification. Thus, Monder (and 
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potentially GMP) envision a future in which Vermont’s DUs drive electrification, and EVT acts as 

support for efficiency measures within electrification. 

● Vermont’s grid is well positioned to take on more load. In a macro-sense, an expanded load will 
generate new revenue, resulting in offsets for electrification costs. 

● Monder sees the most opportunity for carbon offsetting in the C&I and transportation realms, 
whereas residential and thermal pose a more difficult obstacle. 
 

Scudder Parker 

Former Vermont State Senator, Former Chair of the Vermont Democratic Party  

November 5, 2018 

 

Commissioner Marion Gold told us to reach out to Scudder Parker and seems like he had a hand in 

everything related to utilities and power in Vermont. He has worked as a minister, head of the Vermont 

Democratic party, the Vermont Public Service Department, and more. He delighted the team with an original  

poem about electricity.  

 

Main Takeaways: 

● Parker explained to us that the biggest question in the Vermont energy world used to be deciding 

where the next nuclear power plant would be built on the shores of Lake Champlain. He described 

the idea of efficiency as a gateway drug to new types of thinking during the time of its inception. The 

accepted logic of the time was to maximize production of a conversion of natural resources to energy 

useful to humans.  

● When efficiency efforts began, they started out on equal footing to new power plants. Energy 

Efficiency was compared with the proposed plants on first cost or initial projected unit cost and over 

the proposed plant’s lifetime, which included the fuel risks, environmental impacts, and 

decommissioning costs. After these were all totalled, it would be clear that the value of efficiency 

would be greater.  

● EVT can realistically justify that 16 to 20% of Vermont’s energy is met (or, more precisely, reduced) 

by efficiency. At the same time, this saved energy has become invisible. From Parker’s 

perspective, if EVT had not carried out efficiency programs, then these efficiency measures, 

ones that we take for granted today, would not have become institutionalized. He gave the 

example of LED light bulbs. Today we do not even need to offer an incentive to buy them because 
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they are institutionalized and because people see the value on their own through their energy savings. 

Many of EVT’s efficiency measures are now embedded in our “energy needs.”  

● We have ignored efficiency as a market transformation strategy. Efficiency programs were set up for 

savings they could claim, but they could not claim the changes that had happened in the market 

transformation. These changes become invisible because they can not really be shown. EVT’s goal 

therefore is basically to become invisible, but the baseline for efficiency has changed 

because this energy saved is now invisible.  

○ At the same time, efficiency really changed the rules of the game, taking away and directly 

contradicting the business model and regulatory structure of the DU. DUs’ indicator of 

success had always been a high rate of return on investment. Parker believes we need a 

distribution system that is smarter and highly networked that knows its customer well. How 

DUs are rewarded needs to change.85  

● Parker believes that BED has had progressive leadership as part of its institutional structure from the 

beginning of this transformation. In fact, Parker was instrumental in the negotiations which 

established that BED’s EEU arm would not impact how well its DU arm was able to function. 

BED’s infrastructure is about communication, marketing, independent advice for consumers; these 

are the service that are not typically offered by a traditional utility.  

● Parker does not think that GMP is necessarily bad, he believes that it just has not yet taken on the 

challenge of changing their structure and may be experiencing a ‘buyers remorse’ of sorts. 

Interestingly, Parker thinks GMP probably perceives EVT now as a threat.86 Parker has the sense 

that GMP understands what their changing structure should look like.  

● Parker was adamant in saying that he thinks Tier III was a huge mistake. It recognized that 

electrification and thermal need to be dealt with, but then gave that responsibility to other DUs 

(besides BED) even though they had spent the past twenty years not developing these strategies. In 

essence, DUs can work on these strategies that EVT has already figured out.  

○ Moving forward, EVT will continue to help the DUs comply with Tier III. In Parker’s eyes, 

another drawback to Tier III is how it was framed by the Vermont Department of Public 

Service which said it would not cost anything extra, but it does. This setup motivates GMP 

to get EVT to do as much work as possible, but then it gets to claim the benefits.  

○ Down the line, it is possible the EVT could itself be funded by DUs, but this is only possible 

if they share the same objectives.  

                                                      
85 DUs’ revenue from kWh production is de-coupled from its kWh savings in Vermont. 
86  This is in direct contradiction to what we were told by Jeff Monder at GMP. 
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○ Tier III is a political decision that made GMP happy, but no other entity really wanted it to 

happen. It was not good for the little MUNIs and co-ops who are running at capacity and 

can barely plow their roads in the winter let alone consider efficiency.  

○ At the moment, GMP has the potential to change the game, but they are not willing to do it 

yet.  

● Parker believes EVT would be happiest if it was able to adopt a holistic approach and become a total 

energy efficiency utility, allowing it to look at a whole house and make it as productive as possible 

(deep efficiency). For example, if a house is getting a new heat pump, then it only makes sense to also 

do insulation because then the heat pump will work better in cold weather.  

● If the cost of electricity that is generated and sold to customers is averaged with the efficiency that 

EVT has produced, DUs like GMP should realize that they can do better with a carbon metric87 if 

they helped EVT fund efficiency measures and support EVT through rates. If the DUs followed a 

carbon metric and lowered their amount of carbon in the energy mix, then both renewables and 

efficiency would lead to better results. A carbon metric would then be part of the utilities 

performance metric. For example, generating more electricity through solar would not be a penalty, 

but a plus, as long as fossil fuel use is decreasing.  

● With a carbon metric, there is a way of counting in place that rewards the company, in this case the 

DU, for benefitting low and moderate income people. GMP would see it as beneficial to mobilize its 

capital toward more efficiency jobs rather than toward building, say, a new power plant. Under a 

carbon metric, the goals of the DUs and the EEUs are unified. Both entities are rewarded, are not 

trying to compete, and are encouraged to draw down carbon use. Customers would save on their 

bills, but also many construction jobs would be created. It would be easy to change enough in the 

rates that people paid to give the company a financial reward for their performance. EVT would 

benefit from savings through rates and GMP would be rewarded for their performance.  

● Parker says that GMP and EVT need more alignment. EVT already has decades of research on the 

efficiency measures that GMP is rolling out now. Who then should take on the customer facing, 

demand response side of things? Is this EVT’s or GMP’s territory? Parker says that the DU should 

be in charge of poles and wires and signals of where power needs to go. In essence, DUs should be 

managing the grid and where more capacity is needed.  

● The DU should not be in the business of picking technology - that’s for EVT. That being said, 

the DUs and EEUs must find shared incentive and common reward to address the inherent 

competition that has evolved. Put another way, GMP cannot and should not replicate the staff and 

                                                      
87 As we have discussed, this proposal would get all entities pointing in the right direction. Other advantages are listed 
above in Scott Blunk’s and Owen Howlett’s interviews. 
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knowledge that EVT has been accumulating for 20 years on behalf of all Vermonters. Parker views 

EVT as a customer protection agency and no one really realized this upon its conception. EVT’s 

job is to find good deals and technologies that work for customers.  

Terrence O’Sullivan  

San Francisco Public Utility Commission 
This interview was unlike the others we conducted because we discussed the regulatory structure of California 

at large. The question we wanted to answer was what are the drivers for energy efficiency in California? 

Main Takeaways: 

● O’Sullivan discussed that an aggressive building code was driving much of the energy efficiency in 

California. By January 2020, all residential construction must be “net zero energy.” Non-residential 

construction must be net zero by 2030. The way California sees it is that there can only be so much 

solar put on roofs, but there is much more action on the efficiency side of things.  

● We, as researchers, know that EVT is a very unique entity, therefore California has no such statewide 

energy efficiency utility. Investor-owned utilities (hereafter, “IOUs”) are the primary entity through 

which energy efficiency happens. Electric rates provide the funding, which is distributed to IOUs, 

then they run the efficiency programs either in house or through a third party delivered program.  

● Importantly, IOUs do have financial motivation to carry out energy efficiency because their profits 

have been decoupled for the amount of energy they actually sell.88 This system has been in place for 

almost 30 years and it stemmed from intervention by the Natural Resource Defense Council 

(hereafter, “NRDC”) to create shareholder incentive for utility goals. When the IOU meets their 

goals, they make a profit.  

● Another huge driver of efficiency in California is the loading order, which has been adopted at the 

state level by the California Public Utility Commission (hereafter, “CPUC”) and now has the force of 

state law. To meet new load and new demand, the load order establishes a particular order that 

utilities must follow to meet that load. First, they must try efficiency, then demand responses, then 

renewables. Only after they have tried those three other options can they turn to a fossil fuel plan. As 

utilities forecast load, they make ten year forecasts of all cost effective efficiency (this is called least 

cost resource planning) and this forecast then drives how much utilities have to invest in efficiency.  

 

                                                      
88 Vandette from EVT notes that, “Vermont is regulated, as opposed to deregulated, which means that utilities can own 
distribution, transmission, and generation. Moving the energy efficiency work outside of the DUs (or with separate goals 
in the case of BED), means that the goals of selling kWh and saving kWh are  ‘decoupled.’” 
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Jeff Deason 

Program Manager in the Electricity Markets and Policy Group at Lawrence Berkeley National Laboratory  

November 8, 2018 

 

Jeff Deason is an expert on energy efficiency research, policy, program implementation, and provides 

technical assistance to different projects. The team asked him about decoupling, building codes, California’s 

shareholder incentive, and what sort of programs he feels are best to move forward efficiency work.  

 

Main Takeaways:  

● Deason pointed out once initiative he thinks is particularly relevant now as different areas move 
toward strategic electrification. O Power is a program in which energy reports are delivered to 
residential customers. They are designed to encourage more conscientious energy use by 
benchmarking customers against their neighbors. Impact hovers around 2 to 3% reduction in energy 
use, which is fairly effective considering the low capital investment of the program.  

● There can be perverse incentives between EE targets and GHG targets. Under RGGI, Vermont is 
not rewarded for reductions in emissions from end-use gas/fossil fuel. Vermont is rewarded for 
reductions in emissions from electricity generation. Under this structure, Vermont is incentivized to 
increase energy efficiency measures, and is disincentivized from electrifying its thermal and 
transportation sectors. 

● Jeff also discussed the thought that must go behind electrification. In order for electrification to be 
carbon-positive, the energy supply mix used to power electrified appliances must be renewable. Thus, 
as Vermont moves forward, it must strive to expand its renewable energy power supply and 
emphasize to put more carbon-free generators online. 

 
Frederick Hall 
Resource Planner, Burlington Electric Department  
November 2, 2018  
 
Hall was one of our partners, and therefore we felt as though we could ask him the “simpler” questions 
regarding rate design. This conversation was instrumental. 
 
 
Main Takeaways:  

● Vermont is rich in behind-the-meter solar (solar that is customer-owned and receiving the net 
metering rate) and this acts a load reducer, though the load has not actually vanished because it is just 
being served by the solar panels on the roof. We are therefore seeing reduced load during the midday 
hours some days than, say, in the middle of the night. Therefore load can be understood as energy 
consumption. 

● EV charging rates try to incentivize the smart growth of load. 
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● BED has been doing water heating since the 1980s. Today’s program looks at each water heater and 
quantifies the statistics behind the water heater to maintain quality of service.  

● Grid management is the biggest focus in the future. It means more renewables online, and the ability 
to control the grid to integrate them, while also balancing certain aspects of the grid so it is not 
overwhelmed with more and more electrification. Once that is accomplished, then comes 
electrification. The current grid is built in such a way that it requires costly upgrades like substations, 
transmission lines, transformers, poles and wires which can lead to overloading the grid during peaks. 
Thus, we need to update wires, poles, and integrate DERs. 

● BED has a new residential EV rate which provides a bill credit for customers who do not charge 
their EVs during peak times. Costs incurred depend on different times when the system reaches peak 
energy use. The goal is to avoid charging during peak hours at all costs. Additionally, it must account 
for constantly changing energy prices. Charging during advantageous times is much cheaper than gas. 
The control customers have over when they charge allows them to save money. BED’s residential 
EV rate will allow customers to charge their EV at roughly the equivalent of $0.60/gallon of gas. 

● BED needs more incentives for customers to sign onto a battery storage program.89 
● Load shifting is the future. Water heaters are the most lucrative demand response resource because a 

utility can control them very aggressively while still maintaining quality to customer. 
 
Commissioner Anthony Roisman 
Vermont Public Utility Commission  
October 31, 2018  
 
The team was extremely lucky to talk to Commissioner Anthony Roisman. We asked him about the latest 
proceedings with the DUs and EEUs. Additionally, he provided us with some creative solutions for achieving 
strategic electrification while working outside of the traditional system.    
 

Main Takeaways:  

● Roisman sees funding as the single largest obstacle to strategic electrification. There is always an issue 
when the legislature pushes through a mandate but does not identify enough funding. Roisman 
pointed out a competition between VGS and all DUs under Tier III. 

○ VGS has a program that encourages people to weatherize their homes to reduce the amount 
of energy they use, but they still use gas. 

○ GMP promotes CCHPs for maybe as long as there is a low price of gas. Then EVT must 
keep prices for electrified technologies like CCHPs low in order to compete with cheap gas. 

○ Overall, competition is healthy and maybe some supply and demand shifts will drive the 
prices down. 

○ Roisman thinks we have a robust market as long as the market participants are on equal 
footing. 

● Roisman sees an advantage of Tier III. Vermont has an old housing stock, so weatherizing is difficult 
and therefore it is hard to modernize houses without tearing them down. 

                                                      
89 Hall recognizes that, at current residential battery prices, the value of back-up power makes the economics work in 
some cases. Burlington has few outages that last longer than five minutes, reducing the need for backup power.  
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○ VGS and the CCHP providers are working together to modernize these houses through 
energy audits. 

○ Leaking air a big problem and it is relatively inexpensive to fix. 
● Roisman points out a problem with landlords and tenants where a solution has not yet been found. 

○ Under a rental agreement, the landlord provides property, basic structure, and operational 
necessities. The tenant usually pays the utility bill. As it is now, there is no economic 
incentive to improve the property because landlords do not see the return of lower energy 
costs (and bills) because they themselves do not pay the utility bills. 

○ Roisman sees a possible lawsuit playing out in which the landlord is not making the house a 
good place to live by not retrofitting the property to be warm and energy efficient. 
Eventually, the landlords must accept help for weatherizing and take advantage of rebates. 

● The Vermont legislature could pass a law requiring landlords to purchase efficient 
appliances and weatherization efforts with the help of rebates from EEUs - training that 
EVT could carry out. 

○ If the landlord continues to make people pay the bills, that only really helps the landlord 
through advertising and competing with others. 

○ Once an audit is conducted, the landlord could raise her rent over the next ten years, 
essentially saying to her tenants, ‘if you live here, you will pay more rent, but you will pay less 
for utilities.’ 

■ However, this solution is not ideal for low income citizens in the short term. 
● The oldest housing stock is normally rental property - so it impacts short term and low income 

communities.  
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State Summaries 

Massachusetts -- Haley Roe 

Under the Green Communities Act of 2008, Massachusetts’ energy efficiency measures (which in 
Vermont are taken on by EEUs) are implemented by Program Administrators (hereafter, “PAs”), who are 
Massachusetts’ utilities including Eversource National Grid, Unitil, Cape Light Company, and Statewide 
Electric. PAs are tasked with creating and implementing three-year plans, which outline the initiatives and 
programs each PA will implement over the next three years to improve energy efficiency across the state. 
These three-year plans are developed in intense collaboration with the Energy Efficiency Advisory Council 
(hereafter, “EEAC”), an advisory body made up of diverse stakeholders and consultants. These three-year 
plans are then approved by Massachusetts Department of Public Utilities (hereafter, “DPS”). The DPS 
monitors the plan-related performance of individual PAs. 
 The Massachusetts Department of Energy Resources (hereafter, “DOER”) provides funding and 
support for PAs, EEAC, and DPS. DOER organizes itself into five divisions: Renewable Energy, Green 
communities, Emerging Technology, Energy Efficiency, and Energy Policy Planning and Analysis.  
 

House Bill No. 4857:90 

● RPS – The state’s electric utilities will now need to get 35% of their electricity from new renewables 
by 2030 (versus the 13% requirement for 2018, and the 25% by 2030 for Vermont). 

● Clean Peak Standard - This is a novel, highly innovative idea for utilities. Based on the RPS model, 
CPS requires utilities to distribute a certain percentage of ‘clean’ energy within their energy mix at 
peak times through either the day or year. For example, DUs could be required to have 55% of their 
electrical supply mix originate from ‘clean’ sources at 5:00 pm on weekdays. This CPS has 
encouraged the significant expansion of distributed storage across Massachusetts, and could be an 
interesting and applicable model to adopt here in Vermont.91 

● Energy Storage - The state needs to figure out how to get 1,000 MWh of energy storage online by 
2025 (up from the current 7 MWh and the state’s “aspirational” target of 200 MWh by January 1, 
2020). 

● Energy Efficiency – Energy efficiency policies have now been updated to take into account new 
technologies and approaches such as energy storage, demand management, and “strategic” 
electrification. 

● Offshore wind – Massachusetts hopes to gain another 1,600 megawatts of offshore wind by 2035, 
depending on how things go with the first-in-the-nation 1,600 megawatt offshore wind requirement 
passed two years ago. 

 

A note on energy storage in Massachusetts: 

Massachusetts has primarily been limited to pumped hydro storage in Northwest Massachusetts and 
provides bulk energy to the New England grid operator, ISO-NE. While Massachusetts has benefited from 
pumped storage operating in the region, geographic and environmental limitations make it unlikely that new 
                                                      
90 https://blog.ucsusa.org/john-rogers/massachusetts-2018-clean-energy-bill  
91 Read more about CPS at this link: https://www.energycleantechcounsel.com/2018/08/15/massachusetts-new-clean-
energy-bill-heavy-on-storage-light-on-solar/. 
 

https://blog.ucsusa.org/john-rogers/massachusetts-2018-clean-energy-bill
https://www.energycleantechcounsel.com/2018/08/15/massachusetts-new-clean-energy-bill-heavy-on-storage-light-on-solar/
https://www.energycleantechcounsel.com/2018/08/15/massachusetts-new-clean-energy-bill-heavy-on-storage-light-on-solar/
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pumped storage will be built.92 The biggest challenge to achieving more storage in Massachusetts is the lack 
of clear market mechanisms to transfer some portion of cost savings to ratepayers to the storage project 
developer. In other words, the progress of storage is slow because developers are not receiving enough 
benefits or incentives under the current system to take on the cost of constructing a large-scale battery 
project. This could also be a problem in Vermont, as BED is struggling to find an incentive on the customer-
side great enough to entice buy-in to a distributed battery program (such as GMPs). Vermont may look to 
New Hampshire as a template for utility-owned, customer-cited battery energy storage, for the state’s Liberty 
Utility recently rolled out a new pilot program.93 

Rhode Island -- Angie McCarthy  

Charge Up! Program:94 

Charge Up! Program is run through Rhode Island OER and is funded through RGGI, thereby only allowing 
for incentives to go to the public domain. This program offers incentives to municipal public fleets to either 
purchase or rent EVs. There are also opportunities for the installation of charging stations. Applicants could 
be granted up to $75,000 -- where $10,000 can go to EV integration into a public fleet while $60,000 can be 
used to build charging stations. There is little progress moving the program away from the public sector since 
it has a higher impact there.  
 
This program came about through Rhode Island’s aggressive policy on climate change. Governor Gina 
Raimondo passed an executive order in December 2015 that mandated at least 25% of the newly inducted 
fleet purchases and leases are met by 0 emission/EVs by 2025. 95 

Forward Capacity Market:  

Both Massachusetts and Rhode Island participate in the Forward Capacity Market as part of ISO New 
England. It is a measure the ensures that energy resources and investments are paid for ahead of time, since 
the auctions for the market are held three years in advance to keep the cogs running in the interim.96 

Least Cost Procurement:97  

 In conversations with Scudder Parker, he pointed out Rhode Island’s Least Cost Procurement as 
legislation that was slow to take off in the procurement of energy efficiency, but ramped up quickly. It began 
in 2006 as part of the Comprehensive Energy Conservation, Efficiency and Affordability Act that requires 
Rhode Island to seek out and research every cost-effective energy efficiency before looking into adding extra 
supply. This is an important consideration when looking at Vermont where such a high percentage of 
Vermonters’ dollars leave the to pay for fuel costs. This principle is the “least-cost” because it follows the 

                                                      
92 http://files.masscec.com/uploads/attachments/2016StateofChargeExecutiveSummary.pdf.  
93 See https://www.utilitydive.com/news/sonnen-prepares-its-next-step-in-aggregating-residential-storage/540760/ for 
more information. 
94 Please also refer to Interview with Ryan Cote above for his full take on the pros and cons of the Charge Up! Program. 
95 http://www.energy.ri.gov/transportation/ev/charge-up.php. 
96 https://puc.vermont.gov/energy-efficiency-utility-program/eeu-verification-and-evaluation. 
97 This program would need to be more thoroughly compared to Vermont’s Least Cost Planning Procedure and which is 
more effective. California also has a similar model that creates a quasi-decision tree to understand the different cost-
benefit analysis results.  

http://files.masscec.com/uploads/attachments/2016StateofChargeExecutiveSummary.pdf
https://www.utilitydive.com/news/sonnen-prepares-its-next-step-in-aggregating-residential-storage/540760/
http://www.energy.ri.gov/transportation/ev/charge-up.php
https://puc.vermont.gov/energy-efficiency-utility-program/eeu-verification-and-evaluation
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principle of “the cheapest energy available is the energy that you do not use”,98 in that energy saving measures 
cost four cents/kWh whereas adding extra electric supply costs eight to 12 cents/kWh.99 Before Least Cost 
Procurement, Rhode Island had to have agile programs that covered the cost of programs like the System 
Benefits Charge (hereafter, “SBC”) that was on every utility bill, but this funding was limited so it would not 
burden the consumer, but meant that the funding was far too limited.   
 The Least Cost Procurement has lead to working with the National Grid to create a System 
Reliability Procurement (hereafter, “SRP”) plan. The plan considers “non-wire alternatives” (hereafter, 
“NWAs”) along with the cheapest energy sources. The current pilot of this plan is called “DemandLink” in 
Tiverton and Little Compton, and was designed to “providing 1 MW of sustained load relief over its planned 
lifecycle, it will result in deferred construction of a new substation feeder estimated to cost $2.9 million for 
four years.” 100 

Systems Integration Rhode Island (SIRI): 

The SIRI is an example of Theory of Change colliding with daily practices. It is a collaborative and 
agile approach to strategic efficiency planning and implementation that involves all of the Rhode Island 
groups that work with efficiency such as the National Grid, OER, the Distributed Generation Board 
(hereafter, “DG Board”), and the Energy Efficiency and Resource Management Council (hereafter, 
“EERMC”). SIRI works as a group to look out and research key issues that pertain to Rhode Island’s electric 
grid.101 The SIRI group has created a report that identifies six key recommendations that influence “electricity 
consumers, utilities, and private sector actors to consider the state’s priorities on climate, clean energy, and 
customers.” 102  

Before going into the recommendations that SIRI has propositioned to Rhode Island, it is necessary 
to fully understand all of the links and relationships in Rhode Island, the following table was developed:  

                                                      
98 Linda McGinnis interview. 
99 http://www.energy.ri.gov/policies-programs/ri-energy-laws/least-cost-procurement-2006.php.  
100 http://www.energy.ri.gov/electric-gas/future-grid/national-grid-system-reliability-procurement-pilot.php. 
101 
http://www.energy.ri.gov/documents/siri/Systems%20Integration%20Rhode%20Island%20Vision%20Doc
ument%20January%202016%20FINAL.pdf (pg. 6). 
102 Ibid. 10.  

http://www.energy.ri.gov/policies-programs/ri-energy-laws/least-cost-procurement-2006.php
http://www.energy.ri.gov/electric-gas/future-grid/national-grid-system-reliability-procurement-pilot.php
http://www.energy.ri.gov/documents/siri/Systems%20Integration%20Rhode%20Island%20Vision%20Document%20January%202016%20FINAL.pdf
http://www.energy.ri.gov/documents/siri/Systems%20Integration%20Rhode%20Island%20Vision%20Document%20January%202016%20FINAL.pdf
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Figure 19. Rhode Island Grid/Energy Planning, Procurement, and Investment Processes.103 
 
 The recommendations that they have proposed are as follows:  

1) Finding ways to promote cheaper, NWAs in distribution planning. 104 
a) The EERMC interpreted the SRP law as meaning NWAs “which include resources such as 

cost-effective energy efficiency measures targeted to reduce peak loads; distributed 
generation at or near loads; and demand response measures that reduce peak loads on the 
electricity grid,” but there is very limited use of NWA solutions currently. 105 Additionally, 

                                                      
103 Ibid. 12.  
104 Ibid. 15.  
105 Ibid. 16.  
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there is not very much funding and it competes with energy efficiency programs that are also 
handling distribution.  

b) The pros are that many goals like energy efficiency, EVs, and rate design could be housed all 
under one larger program.106 

2) Assessing the market potential, benefits, costs of strategic electrification and ALM.107 
a) This would allow Rhode Island to understand what their targets should be for upcoming 

years, using those targets to develop future plans, and updating energy efficiency and SRP 
standards.108  

3) Lead the charge on increased use of EVs. 109 
a) Currently, EVs are not regulated as a public utility but there are still held to standards and 

goals -- an inherent disconnect in how we think about EVs as a personal good but also 
something that is measured publically. Rhode Island’s goal is for 43,000 EVs to be in the 
state by 2025, and when this happens, for the different Change Home Energy Reports and 
other benchmarks to use consumers who use EVs to other owners, rather than the car 
owning group at large.110 

4) To create a comprehensive map of the “current renewable energy promotion processes and assess 
adequacy and gaps.” 111 

a) While the SIRI group identified overlaps and gaps, more needs to be understood of the 
states’ energy promotion programs and incentives. This process will lead to more 
coordination among the incentive design and delivery. 112 

5) Assessing the market potential, costs, and benefits of AMI and TVR. 113 
a) Both TVR (hereafter, “Time-Varying Models”) and AMI need to be studied at a business 

level to understand if they are worth the cost benefit analysis -- this comes in part in looking 
at the National Grid’s “Smart Energy Solutions” pilot in Worcester, Massachusetts, and 
from there advise on whether or not a pilot in Rhode Island involving AMI. 114 

6) Continuing to consider the public good impacts of implementing methods of performance 
regulation. 115  

a) The current methods of performance regulation are summarized as:  

                                                      
106 Ibid. 16.  
107 Ibid. 19.  
108 Ibid. 20.  
109 Ibid. 21.  
110 Ibid. 22.  
111 Ibid. 22.  
112 Ibid. 23.  
113 Ibid. 23.  
114 Ibid. 24. 
115 Ibid. 24.  
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Figure 20. Summary of Utility Financial Structures or Incentives for RI SIRI Processes.116 
 
 More information on SIRI is available at the link in the footnotes.  

Revenue Decoupling:   

This procedure was enacted in 2010, and increased ease between profits by utilities and sales volume. Before 
Revenue Decoupling, “utilities collected distribution charges on a per kWh or BTU basis, which meant that 
customer investments in energy efficiency reduced utility revenue” which broke the system of charging based 
on energy sold rather than the maintenance costs. It works like paying taxes -- where if the utility takes too 
much from their customers, the customers receive credit back on their next bill and vice versa. 117 

 

California -- Alice Butler 
California’s aggressive Renewable Portfolio Standard (hereafter, “RPS”) requires that 33% of energy 

supplied by IOUs, electric service providers, and community choice aggregators should be from eligible 
renewable sources by 2020. Under these standards. IOUs and other retail sellers must increase their use of 
renewable energy sources from the current 12% to 20% by 2017. The RPS will further diversify energy 
sources and decrease the state’s reliance on fossil fuels along with their spasmodic prices.118 
 

At the state level, there is a building code (overseen by the CPUC)119 which is having the most 
dramatic effect on efficiency and strategic electrification. Similar to the RPS, this code will only continue to 
get more aggressive. By Jan 21st 2020, there must be zero net energy residential construction and for non-
residential, new construction must be zero net energy by 2030. O’Sullivan at the SFPUC explains the building 

                                                      
116 Ibid. 25. 
117 http://www.energy.ri.gov/policies-programs/ri-energy-laws/revenue-decoupling-2010.php.   
118 Vogel, David. California Greenin’. pg 201. 
119  Terrence O’Sullivan interview. 

http://www.energy.ri.gov/policies-programs/ri-energy-laws/revenue-decoupling-2010.php
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code in the following way. There is only a finite amount of PV that can be put on the roofs of all the current 
buildings in California, so there needs to be more action done on the efficiency side.120 
 

The California regulatory structure is no doubt complicated and far reaching. Similar to Vermont, 
sitting atop the regulatory structure is the CPUC which regulates both IOUs and publicly-owned utilities 
(hereafter, “POUs”. In the 1970s, DUs were advocating for the construction of more and more power plants 
because they knew they could increase revenue if they increase energy supply to the grid and the CPUC 
approved many of the plans for these plants.121 Then in 1974, another branch of the CPUC was established 
called the California Energy Commission (hereafter, “CEC”) which put a check on the CPUC’s generous 
approval of more and more power plants. The CEC has the job of controlling the state’ energy supply and 
demand and therefore reducing demand through conservation and energy efficiency standards.122 Utilities 
were initially opposed to this new entity because with it they were no longer in charge of citing and therefore 
construction of power plants and increasing their own revenue. That being said, the CEC did create energy 
efficiency standards and oversees funding for technology for renewable, alternative, and cleaner energy paid 
for by a statewide charge on electricity users.123 As O’Sullivan says, the CEC took away that question of do 
we need to build another power plant and provided an independent review to more closely oversee utilities.124 
The CEC also developed an “end use forecasting model”125 to “explore how increasing the efficiency of 
utility consumers could act as an alternative to expanding supplies of energy. Conservation and energy 
efficiency would become, in effect, new sources of supply, this reducing the need to construct new power 
plants.”126 Here we have again echoed the guiding principle of efficiency efforts so well articulated by Linda 
McGinnis. If the cheapest power is the power that consumers do not use, how can we encourage them to use 
less of it.127 
 

Opposite of the CEC and also overseen by the CPUC is the California Independent System 
Operator (hereafter, “CAISO”) which is tasked with operating the energy transmission system in 
California.128 Because both the CEC and the CAISO work together to regulate the utility landscape in 
California, O’Sullivan categorizes the system as a hybrid.  
 

                                                      
120  Terrence O’Sullivan interview. 
121 Ibid. 
122  Vogel, David. California Greenin’. pg 191. 
123  Vogel, David. California Greenin’. pg 191. 
124 Terrence O’Sullivan interview. 
125 Vogel, David. California Greenin’. pg 192. 
126 Ibid. 
127 Linda McGinnis interview. 
128 Terrence O’Sullivan interview. 



 
 

78 

 
78 

 
 
Figure 21. California Regulatory Structure.129 
 

Unlike Vermont, most strategic electrification in California is happening at the state level and is 
driven by IOUs. Unlike the system in Vermont in which efficiency measures flow from a separate entity, the 
EEU, that is independent from the DUs, in California “the IOUs are the entity through which energy 
efficiency gets done”.130 Every rate payer pays a public goods charge which then is used for a lot of different 
energy efficiency programs.131 

California was one of the first states to decouple IOU revenue from their efficiency efforts. 
Essentially, even when they sell less energy, they do not make less money.132 IOUs can reduce energy use 
without reducing economic growth, therefore there is in fact strong economic incentive for utilities to reduce 
Mw used.133 Decoupling in California has been in place for about 30 years.134 

 
Regarding the dynamic of strategic electrification in California, IOUs neither drive nor resist 

innovation. O'Sullivan told us that there has been quite a bit of intervention from the NRDC to create 

                                                      
129 Alice Butler. 
130 Terrence O'Sullivan interview. 
131 Vogel, David. California Greenin’. pg 193. 
132 Terrence O'Sullivan interview. 
133 Vogel, David. California Greenin’. pg 193. 
134 Terrence O'Sullivan interview. 
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shareholder incentives for utility goals. This essentially means that when the IOUs make their goals, they 
make a profit incentive. 

 
O'Sullivan also discussed a big driver for efficiency in California as what is called the loading order 

which was adopted by the CPUC so it now has the force of state law.135 The loading order states that, in 
order to meet new load and new demand, utilities must follow a particular order of priorities to meet that new 
demand: 1) efficiency, 2) demand response, 3) adding renewables to the grid, 4) then only after they have fully 
exhausted all three of these preceding avenues can they pursue a fossil fuel plan.  
 

Although California may be commonly imagined as a laboratory for GHG reduction innovations, 
that is not really the case everywhere. Howlett described the California utility landscape to us as the following. 
Large investor owned utilities like PG&E and Southern California Gas, all regulated by the CPUC, really have 
no motivation to take any initiative on energy efficiency unless they are required. Because they are IOUs and 
paid by the state, their primary function is to maintain economic gains. It is by no means in their best interest 
to reduce energy use because then they do not make money, so it puts them directly at odds with efficiency 
measures. Others we interviewed did not share this perspective and instead see the California IOUs as neither 
being dragged, nor leading the charge.  As researchers, we expected that the SMUD SECC model would be 
widely adopted by utilities throughout California, but Howlett explained to us that SMUD and NRDC 
advocates in California are really having to do a lot of pushing to get utilities to think this progressively.  
 

In regard to its energy, regulatory, and utility structure, California is extremely complicated and would 
take many more months of research to get a good grasp of. This overview only scratches the surface. Most 
recommendations out of California came from is SMUD, a municipal utility in Sacramento doing some of the 
most cutting edge research in the energy field.  
 

It is notable that SMUD is an unregulated municipal utility, so it as an organization has a lot more 
latitude to try out innovations of many kinds. According to Howlett though, SMUD works in an interesting 
space. Though it is not regulated by the CPUC, it acts as if it were. In order to stay unregulated and in good 
favor with the CPUC, SMUD takes seriously their advice, considering and implementing all that they are 
handed down. It also makes it a goal to stay ahead of the curve on what the CPUC tells California utilities 
what to do. Though the CPUC orders are not mandated, SMUD carries them out. In this way, it is similar to 
EVT and BED who must always comply with the Vermont PUC orders.  
  

                                                      
135 Terrence O'Sullivan interview. 
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Addition Resources and Literature 
● “Electric Vehicles as Distributed Energy Resources,” Chris Nelder, James Newcomb, and Garrett 

Fitzgerald, Rocky Mountain Institute, 2016, http://www.rmi.org/pdf_evs_as_DERs. 

● “An Action Plan to Integrate Plug-In Electric Vehicles with the U.S. Electrical Grid,” Nick Nigro, 

Center for Climate and Energy Solutions, 2014, http://www.c2es.org/docUploads/PEV-action-

plan.pdf. 

● “Electric Vehicles: Rolling Over Barriers and Merging with Regulation,” 40 Wm. & Mary 

Environmental Law & Policy Rev. 477, Mark Detsky and Gabriella Stockmayer, 2016, 

http://scholarship.law.wm.edu/cgi/viewcontent.cgi?article=1646&context=wmelpr. 

● US Department of Energy Alternative Fuels Data Center, http://www.afdc.energy.gov/laws/state 

● https://www.energy.gov/eere/vehicles/vehicle-technologies-office 

 

We have neither given nor received unauthorized aid on this assignment. Alice Butler, Haley Roe, 

and Angie McCarthy 
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