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EXECUTIVE SUMMARY 

To meet the intent of the Green Communities Act of 2008, with respect to “all available cost effective energy 
efficiency,” it is necessary for the Massachusetts Program Administrators (PAs) to continuously strive to identify 
and collect the available potential energy savings. Energy efficiency program efforts over the last few years have 
continued to expand into ever more refined target markets. Robust portfolio-level benefit cost ratios indicate 
significant additional cost effective savings are possible and evaluation efforts regularly find that additional 
segments exist from which to harvest savings.  

To help evaluate the level of achievable 2016-2018 Three-Year Plan goals, the EEAC Consultant Team 
completed an analysis that identifies available pools of additional savings to meet higher electric and gas goals in 
the future. In many cases, the PAs are already realizing some savings from these pools, but the Consultant Team 
has quantified additional potential savings that could be achieved from 2016 to 2018 above the business as usual 
case. As the most recent year with actual savings achieved in the field, the 2014 program year was used as the 
baseline for future comparison purposes. The methodology and assumptions used to arrive at potential savings 
goals are more fully described in the following pages.  

Proposed Savings Goals 2016-2018 

The table below presents actual electric and gas savings reported for 2014, estimated savings for 2015, and 
2016-2018 proposed savings goals. As a percent of annual statewide electric sales, the proposed portfolio level 
energy savings goals are approximately 2.98%, 3.03%, and 3.09% respectively. On the gas side, savings as a 
percent of sales are 1.38%, 1.47%, and 1.54%. Lifetime savings for electric and gas as well as annual oil savings 
are also shown below. As of the date of this memo, we do not have the applicable fuel oil consumption from which 
to draw conclusions on the percentage oil reduction the numbers in the table represent.  

Table 1 | Massachusetts Portfolio Level Statewide Energy Savings 

  
2014 (Actual) 

2015 
(Estimated) 

2016 2017 2018 
Total 

 (2016-18) 

Electric Savings       

 Annual Energy (GWh) 1,306 1,340 1,398 1,421 1,440 4,259 

 Annual Energy (% of Sales) 2.69% 2.81% 2.98% 3.03% 3.09% 3.04% 

 Lifetime Energy (GWh)              13,342   13,855  14,506 14,765  14,988 44,259 

 Summer Peak Demand (MW) 172 189 188 195 201 584 

       

Gas Savings       

 Annual Energy (Million Therms) 28 29 31 34 36 101 

 Annual Energy (% of Sales) 1.33% 1.37% 1.38% 1.47% 1.54% 1.47% 

 Lifetime Energy (Million Therms)          380         393       421   452      476     1,349 
       

Oil Savings       

  Annual Energy (MMBtu)           476,532      536,562         686,727        716,775       753,499       2,157,001 
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The charts below illustrate the trajectory of Massachusetts energy efficiency efforts over the last five years (2010-
2015) as well as the proposed 2016-2018 goals for annual electric and gas savings. A linear trend line is included 
as a comparison to show the line of best fit assuming historic savings and proposed savings.  

 
 

 

 

The sections that follow provide additional narrative and considerations for the proposed savings goals. Appendix 
A provides supporting documentation for the analysis. 
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Budget 

The table below presents actual electric and gas program budgets reported for 2014, estimated program 
spending for 2015, and 2016-2018 estimated program budgets to achieve the proposed savings goals. The oil 
savings summarized in the memo would be funded through the electric budget, as has been the practice in prior 
years.   

The budget amounts for 2014 and 2015 are in nominal dollars, and the estimated budgets for 2016-2018 have 
been adjusted for inflation and therefore also represent nominal dollars in each respective year. This approach is 
intended to be consistent with the nominal dollars approach used for program budgets in the PAs 2013-2015 
Plan. 

Table 2 | Massachusetts Portfolio Level Statewide Program Budget 

  
2014 (Actual) 

2015 
(Estimated) 

2016 2017 2018 
Total 

 (2016-18) 

Electric Budget ($millions) $503.75  $519.58 $522.46 $529.60 $533.57 $1,585.63 

Gas Budget ($millions) $165.90  $169.13 $188.54 $210.38 $234.35 $633.28 

 
The charts below show the cost of residential, C&I, and portfolio level savings in Massachusetts over the last five 
years (2010-2015) as well as for the proposed 2016-2018 goals. A low income cost trajectory is not included 
because the scale of the low income costs is higher than the rest of the portfolio. 
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Bill Impacts 

For a typical residential electric customer not participating in efficiency programs, the bill impacts associated with 
the electric energy efficiency program budgets as compared to the 2014 bill impacts would decrease by an 
estimated $0.62 per month for 2016 ($7.94/mo in 2014 to $7.32/mo in 2016) to $0.33 per month for 2018. For a 
typical non-participating residential gas heating customer, as compared to the 2014 bill impacts, the bill impacts 
for the gas energy efficiency program budget would increase by an estimated $0.62 per month for 2016 
($8.52/mo in 2014 to $9.44/mo in 2016) to $3.29 per month for 2018.1 It is important to note that we use the term 
“bill impacts” in this report to quantify the amount of bill increase or decrease that would result from the rate 
impact on non-participants only from recovery of the contemporaneous ratepayer surcharge. However, in 
actuality, all customers in aggregate will benefit from considerably reduced bills, despite potential rate increases. 
Further, because efficiency requires up-front investments that produce long-term savings, this simplified analysis 
does not consider the significant avoided cost and non-energy benefits that will accrue, or the downward pressure 
on market prices of electricity and gas that will accrue from programs. The primary use for the impacts presented 
is simply to understand how the current ratepayer surcharges would change in the short-term. 

The reductions in residential electric bill impacts are due to the estimated reductions in the residential 
sector electric energy efficiency program budgets from 2014 to 2016-2018, while the increases in residential gas 
bill impacts are due to the estimated increases in Residential gas program budgets. Additional detail is provided in 
the residential costs and bill impact sections below. The program budgets for the low income and C&I sectors, 
discussed in the sections below and shown in Appendix A, result in varying levels of non-participant bill impacts in 
the other sectors, which are summarized in the bill impacts section of the memo.  

Document Organization 

The main body of the document is organized in the following sections: 

 Introduction 

 Meeting Commercial & Industrial Goals 

o C&I Electric 

o C&I Gas 

o C&I Cost Methodology and Outputs 

 Meeting Residential Goals 

o Residential Electric 

o Residential Gas 

o Residential Cost Methodology and Outputs 

 Meeting Low Income Goals 

 Bill Impacts 

 Oil Savings Opportunities 

 Appendix A: Preliminary Savings Goals Detailed Tables 

 

   

																																																								
1 The bill impacts are calculated based on the energy efficiency program costs, and do not include the costs of the PA 
performance incentives. 
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INTRODUCTION 

The Massachusetts (MA) Program Administrators (PAs) are leading the country with respect to depth of savings 
as a percent of sales. The MA PAs achieved annual energy savings of 2.7% of electric sales and 1.33% of gas 
sales in 2014. This depth of savings on a statewide basis is unprecedented. The Green Communities Act of 2008 
states: “electric and natural gas resource needs shall first be met through all available energy efficiency and 
demand reduction resources that are cost effective or less expensive than supply.”2 To meet the intent of the Act, 
with respect to “all available efficiency,” it is necessary to continuously strive to meet ever higher goals. To help in 
the discussion of what the next set of goals could be, and to show where there are some significant additional 
opportunities for savings to meet higher electric and gas goals, the Consultant Team has done an analysis that 
identifies these available pools of savings. In many cases the PAs are already realizing some savings from these 
pools, but the Consultant Team has tried to quantify how much additional potential there is in the next three years, 
from 2016 to 2018. The 2014 program year, as the most recent year with actual savings achieved in the field, has 
been used as the baseline for comparison purposes.  

In the analysis, we have considered changes in codes and standards, the availability and maturity of new 
technologies, costs of the current programs and measures, and how those costs will change over the next three 
year plan. This analysis is also informed by the assessment of potential completed by the Consultant Team in 
early 2015, which indicated potential in the 3% range for electric savings and 1.5% for gas savings. Also 
considered are the ability and capacity of the PAs to achieve higher savings cost effectively. Finally, projected 
electric and gas sales have an effect on the ability to meet increasing goals. The electric sales forecast shows 
declining sales of electricity (4% over the three years), which translates to lower energy savings needed to meet 
any specific percentage of sales goal. A declining forecast makes meeting percentage-of-sales-goals easier. The 
situation with the gas sales forecast is the opposite. The forecast increases significantly, by 3% over the three 
years, which requires higher savings in order to achieve the same percentage goal. As shown in the narrative 
below, there are additional pools of gas savings available to meet the higher savings targets. 

MEETING COMMERCIAL & INDUSTRIAL SECTOR GOALS 

C&I electric sales are forecasted to decrease about 1.2%.  during the 2016-18 timeframe. The 2016 sales 
forecast is 4.7% lower than actual 2014 sales. This has an impact on the savings when viewed as a percentage of 
sales. 

There are several areas where the PAs can increase savings in the C&I electric sector: 

Commercial and Industrial Electric 

 Combined Heat and Power (CHP) has been a strong source of savings for the Commercial and 
Industrial (C&I) sector, averaging almost 77,000 MWh each year between 2011 and 2013. The MA 
DOER forecast, based on Alternative Energy Portfolio Standard (APS) applications, projects a robust 
pipeline of approximately 65.5 MW of CHP capacity to be installed in the 2016-18 timeframe. Based 
on historical savings per installed capacity, this capacity should produce about 400,000 MWh of 
annual savings. The forecast projects that 38 MW of the capacity is to be installed in 2016, 20 MW in 
2017, and 7.5 MW in 2018. This equals an increase over the average CHP savings of 153,000 MWh, 
44,500, and 0 MWh respectively. For the purposes of our analysis, we smoothed the installation of 
CHP across the three years, which means we expect some the savings to slip to later years. It is also 
certainly reasonable to make the assumption that more CHP potential could be harvested in 2018, and 
possibly even in 2017. 

 The Massachusetts PAs as a whole average 17.1 MWh annual savings per participant in the Small 
Business Direct Install program. Engaging with each customer takes a certain amount of effort, so 
realizing as much savings as possible while engaged makes sense to maximize savings and to reduce 
costs per unit of savings. If each Program Administrator was able to continue to serve as many 
customers as they did in 2014, and if those realizing less than 17.1 MWh per participant were to 

																																																								
2 Section 21 c https://malegislature.gov/Laws/SessionLaws/Acts/2008/Chapter169  
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increase their average savings per participant to the state average, that would mean an additional 
20,500 MWh of annual savings per year. If more customers were served, in addition to the increase in 
average savings, the results would be proportionately more. 

 The MA DOER estimates there are approximately 280,000 streetlights in Massachusetts that could 
be converted to LEDs, thus saving energy. This figure is less than Northeast Energy Efficiency 
Partnership’s (NEEP) estimate of almost 500,000. There is also the opportunity to use controls for part 
night operation, or to dim the lights late at night for more savings. Using the MA DOER estimate of the 
quantity of lamps, and a conservative estimate of .31 MWh savings per lamp (assuming no controls), 
there is an estimated 90,000 MWh of annual savings that could be realized over the next three years. 
Our analysis only includes the installation of 70% of the potential, which would be between 12,600 and 
28,400 MWh of additional savings per year. More potential exists with a more aggressive installation 
ramp up or with the inclusion of savings from controls. 

 Additional savings from tubular LED T8 replacement lamps, which are still under review for their 
impact over the next three-year plan period. 

Additional Considerations 

Mid-sized customers represent a pool of potential savings that has not been fully explored or developed. The 
PAs use various approaches to serving customers with usage between 300 kW and 750 kW. As outlined in the 
Mid-Sized Customer Needs Assessment report,3 these approaches are not meeting the needs of all customers in 
this size range. The Mid-size Customer Needs Assessment states that unmanaged mid-sized customers have an 
unrealized potential for savings of approximately 96,000 MWh. If it were possible to realize all of these savings at 
a rate of 32,000 MWh per year over the 2016-18 time period, the C&I savings as a percent of sales would 
increase by 0.10% annually. Realistically, it will take time to develop this market, so the potential achievable C&I 
savings are probably be closer to 0.05% annually. These savings have not been added to our analysis; however, 
additional savings from the mid-size customer segment could result in even higher achievable savings than 
projected in this memo. 

Potential Goal Suggestions in C&I 

Adding the conservative savings increases from the C&I programs, outlined above, to the 2014 actual Q4 
reported savings would result in annual C&I statewide savings as a percentage of C&I forecasted sales for the 
2016-18 timeframe of approximately 2.8%, 2.85%, and 2.9%. CHP plays a major role in the goal projection 
between 2016 and 2018. There is currently a relatively large pipeline for CHP in 2016 but it is not certain exactly 
when projects will be installed. As stated above, for the purposes of this analysis, we smoothed the CHP pipeline 
across the three years.  

To put these goals in context, we plotted the rise of Massachusetts energy efficiency efforts over the last five 
years—2010-2014. Building on the first five years of actual data, we analyzed a series of measures and services 
that would add to the 2014 business as usual case and still stay within the Assessment of Potential analysis 
continuum. In the C&I sector, we see the goals outlined in the chart below as a reasonable trajectory for future 
performance.  

 

																																																								
3 http://ma-eeac.org/wordpress/wp-content/uploads/Mid-Size-Customer-Needs-Assessment-Final-Report-12.22.13.pdf 
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Commercial and Industrial Gas 

Gas sales are forecasted to increase significantly during the 2016-18 timeframe. The 2016 sales forecast is 7% 
higher than actual 2014 sales. This has an impact on the savings when viewed as a percentage of sales.  

There are several areas where the PAs can increase savings in the C&I gas sector: 

 
 Upstream hot water heaters can be ramped up as a source for increased savings. In 2014 water 

heaters were treated prescriptively and resulted in 113,000 therms of savings, which is estimated to be 
50% of the tankless market and only 5% of the tank sales. The PAs are launching an upstream 
program halfway through 2015, and expect annual water heater savings to increase to about 355,000 
therms for this year. It is logical that savings should further increase when the program is in place for 
full years for 2016-18. The estimated savings are 420,000, 450,000, and 470,000 therms. The 
incremental increased savings, over an estimated 2014 baseline of 140,000 therms, therefore, are 
280,000, 310,000, and 330,000 therms for 2016-18. 

 The small PAs all show a good upward trajectory in that average savings increase each year. The 
small PAs should strive to continue to improve. Liberty is improving at an average rate of 9% year over 
year, and Berkshire at an average rate of 15%. Unitil has a more variable track record of savings, as 
large projects can cause large spikes, but Unitil’s average trend is upward at 4% per year. Assuming 
that these three utilities can continue improvement at a conservative rate of 3% per year, savings 
would increase by 40,300, 81,800 and 124,000 therms for 2016, 2017, and 2018. 

 The Small Business Process Evaluation report pointed out that PAs that provide a single customer 
with both gas and electric services realize better integration in the Small Business program. In looking 
at the 2014 results, Eversource and Unitil, two utilities with significant gas and electric overlap, 
averaged about 18 gas participants for every 100 electric participants. If all the PAs were able to 
increase the number of gas participants to match this best in class 18% figure, then the small business 
program would realize increased savings over 2014. Furthermore, it is reasonable to expect the 
number of participants in the gas small business program to continue to increase over time. Estimated 
increased savings range from about 64,000 therms to 84,000 therms from 2016 to 2018. 

 There are increased potential savings from the installation of underutilized technologies, such as 
ozone laundry, and from process measures like regenerative thermal oxidizers or other improvements. 
PG&E in California has realized over 100,000 therms in savings from ozone systems installed in 11 
hotels. There are also significant opportunities for ozone laundry in hospitals, nursing homes, and 
prisons. The City of Santa Rosa, California saved over 800,000 therms through their ozone laundry 

2018 GWh Equals 2.91% of 
Sales 
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initiative.4 Industrial process improvements are often expensive, can be difficult to identify, and usually 
take a long time to come to fruition. However, process improvement projects tend to be very large and 
cost effective. The team estimates that there are at least 450,000 therms of increased potential 
savings that can be realized in the 2016-18 timeframe.  

 Retro-commissioning is the process of optimizing building systems to ensure they are working at 
optimal efficiency. These projects typically save both electricity and gas, but gas savings can be 
significant if the building is not setting heating set points back at night, is excessively chilling and then 
reheating outside air, or over ventilating. The Consultant Team estimates that there is the potential to 
increase savings by 30,000 therms in 2016, and increasing to 80,000 therms in 2018. 

The net result of these and other potential savings increases and the increased forecasted sales is that savings 
as a percentage of sales stays flat at about 1.1% of C&I sales for 2016-18. 

To put these goals in context, we plotted the rise of Massachusetts gas efficiency efforts over the last five years—
2010-2014. As we did above for electric, we built on the first five years of actual data and analyzed a series of 
measures and services that would add to the 2014 business as usual case and still stay within the Assessment of 
Potential analysis continuum. In the C&I gas sector, we see the goals outlined in the chart below as a reasonable 
trajectory for future performance. 

 

Commercial and Industrial Costs Methodology and Outputs 

Gas and electric costs were developed using the 2014 program performance as the starting point, then layering in 
the savings and costs from the identified buckets of additional potential savings. This methodology uses a 
weighted average of MWh and therms at the 2014 cost, adjusted for inflation, combined with the estimated costs 
per MWh and therm for the additional estimated savings.  

The PAs were able to claim annual C&I electric savings at $0.32 per kWh for 2014. Two of the identified buckets 
of potential, streetlights and Small Business Direct Install, are more expensive on an annual basis than the 
baseline 2014 MWh costs at an estimated average $0.72 and $0.64 per kWh respectively. There is room for 
improvement over 2014 performance in the DI program with respect to cost, and that has been taken into 
account. The impact of increased costs for streetlight and Small Business savings are far outweighed by the 
potential savings from Combined Heat and Power savings. The cost of CHP is conservatively estimated to be 

																																																								
4 ACEEE, Tackling the Nexus: Exemplary Programs that Save Both Energy and Water, Page 76 
http://aceee.org/node/3078?id=5129  

2018 therms equals 
1.14% of C&I retail sales 
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$0.18 per kWh, and the magnitude of the estimated CHP savings will counterbalance the streetlight and Small 
business savings, with the net effect of keeping the overall electric C&I portfolio costs close to flat.  

A similar process was used for the gas portfolio. Commercial and Industrial annual gas savings in 2014 cost 
$3.27 per therm. Savings from Small PAs and retro-commissioning are expected to be more expensive than the 
2014 baseline. Savings from the Small Business program are expected to cost about the same as the 2014 
baseline, although there is room for some improvement. Savings from industrial process and ozone laundry are 
expected to be lower than the $3.27 per therm figure. The net result is that the more expensive savings from 
some measures are countered by less expensive savings from other measures, and therefore the estimated C&I 
portfolio gas cost per therm also stays very flat, even when accounting for inflation.  

MEETING RESIDENTIAL SECTOR GOALS 

High residential savings goals will continue to be achievable by the PAs in 2016-2018. An expected decline in net-
to-gross (NTG) ratios5 for lighting, which is the most significant single electric measure category, combined with 
higher behavioral savings, will result in significant, but only slightly increasing, annual electric goals shown in the 
chart below. Gas goals increase each year, driven primarily by increased savings in the Whole House Program. 

The Consultant Team used a variety of bottom up approaches, depending on initiative, to determine achievable 
annual electric and gas goals for each year of the 2016-2018 Plan. General themes and assumptions used in the 
residential analysis include the following: participation in the residential sector initiatives will continue to increase, 
savings per participant will increase in each year of the plan in several key residential initiatives, and increasing 
product standards and baselines were considered in developing per unit savings for HVAC and DHW initiatives. 
As a result of declining net to gross ratios, retail lighting savings as a percentage of sector electric savings 
decline. Gas savings increase steadily, primarily due to increase savings in the Whole House Program. There are 
also additional oil savings opportunities, which are partly predicated on the adoption of pending changes to the 
RCS regulations. Overall, the increase in savings over levels currently being achieved by the PAs is the result of 
incremental efforts described below rather than any magic bullets. 

Residential Electric 

Forecasted residential electricity savings exceed the 2014 achievement of 3.24% of sales (511,000 MWh) for 
each of the three years of the 2016-2018 Plan. Residential sector savings are estimated at 525,000 MWh (3.38% 
of sales), 539,000 MWh (3.47% of sales), and 550,000 MWh (3.55% of sales) in 2016, 2017, and 2018, 
respectively. We note that residential sector sales are forecasted to decline slightly (0.4%) between 2016 and 
2018.  

To put these goals in context the Consultant Team plotted actual savings from 2010-2014. For 2015-2018, we 
started with a base achievement, relative to goal, similar to 2014 and added the quantified untapped resources 
defined below. This supports the goal projection depicted in the following chart. 

																																																								
5 Net to gross ratios are studied in an ongoing fashion. They ultimately determine the savings that the PAs are able to claim 
from program activities. As efficiency measures become more mainstream or baseline technologies, the savings attributable to 
PA-installed measures declines.  
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Potential Goal Suggestions for Residential Electric Savings Goals 

 

 

These savings forecasts are based on the following assumptions: 

 Retail lighting has historically been the largest contributor to residential sector savings representing 
48% of 2014 savings (273,000 MWh). Retail lighting is forecasted to contribute a slightly declining 
percentage of savings over the Plan duration; starting at 53% of sector savings in 2016 and dropping 
to 48% in 2018. While overall unit numbers increase in each year, as does the proportion of LEDs 
(assumed to be 70% in 2016, increasing to 100% in 2018), NTG ratios are expected to decline and to 
reduce overall net initiative savings. To minimize free ridership impacts on savings, product incentives, 
particularly for LEDs, should be aggressive and supported by highly visible marketing and outreach 
efforts. Further, more efficient baselines are also anticipated to reduce gross savings on a per unit 
basis over the Plan’s duration. In 2018 retail lighting contributes 266,000 MWh, or 48% of sector 
savings. 

 For the single family (HES) and Multi-Family Retrofit Initiatives lighting and non-lighting savings were 
forecasted separately. Non-lighting savings forecasts were informed from NSTAR and National Grid’s 
reported 2013 measure level savings results and overall 2014 participation rates.  

o Home Energy Services: HES participation is forecasted to increase 5% per year and non-
lighting savings per participant 15% per year (from 255 kWh in 2016 to 338 kWh in 2018). To 
achieve these higher savings in both initiatives, particularly from non-lighting end uses, the 
following strategies were considered: 

 Greater implementation of major measures such as air sealing, insulation, and 
refrigerator replacement by increasing conversion rates. This should be supported by the 
addition of comprehensive incentives that encourage multi-measure, whole-house 
retrofits. 

 Increasing participation among the moderate income market segment using lessons 
learned from the Efficient Neighborhoods Plus pilot and other related efforts. 

 Targeting buildings with electric heat and hot water by implementing an electric hot water 
early retirement effort to accelerate heat pump water heater (HPWH) installations, and 
promoting cold climate ductless heat pumps to displace resistance space heat.  

2018 equals 3.55% of 
retail sales



	

11Draft 2016-2018 Energy Efficiency Plan|  www.ma-eeac.org 

 Increased participation of all homes with ducted systems (heating and/or cooling) in duct 
sealing services. 

 Implementing enhanced program designs and undertaking greater marketing/outreach to 
better address underserved market segments and building types, particularly renters and 
triple-deckers. 

 More instant savings measures such as tier 2 power strips and wireless communicating 
thermostats.  

o Multi-Family Retrofit: Multi-Family participation is forecasted to increase 10% per year and non-
lighting savings per participant 15% per year (from 50 kWh in 2016 to 66 kWh in 2018) as a result 
of several developments. These include an anticipated program redesign to more fully integrate 
the residential and C&I components, better capitalization on opportunities posed by refinancing 
events, and pending changes to the RCS regulations that will explicitly allow weatherization of oil 
heated multi-family. To achieve these higher savings, particularly from non-lighting end uses, the 
following strategies were considered: 

 Greater implementation of major measures such as domestic hot water, ventilation, and 
cooling for buildings that have through-the-wall air conditioners. This should be supported 
by the addition of comprehensive incentives that encourage multi-measure, whole-
building retrofits. 

 Targeting buildings with electric heat and hot water by implementing an electric hot water 
early retirement effort to accelerate HPWH installations, and promoting cold climate 
ductless heat pumps to displace resistance space heat. While only 4% for single family 
homes and 9% for 2-4 unit buildings use electricity as their primary space heating fuel  
(based on a 2009 statewide residential appliance saturation survey), it is over ten times 
that in the MF sector (45% of buildings). 

 Implementing enhanced program designs and undertaking greater marketing/outreach to 
better address underserved market segments and building types, particularly renters. 

 More instant savings measures such as tier 2 power strips and wireless communicating 
thermostats.  

 Even with an increased focus on non-lighting opportunities in the HES and Multi-Family Retrofit 
Initiatives, lower lighting savings due to assumed lower NTG ratios and fewer lighting installs per home 
from higher saturations of efficient lighting result in a decline in savings from these electric initiatives. 
From 2016 to 2018 HES electricity savings decline 14% and Multi-Family Retrofit savings decline 
29%. 

 Behavioral Programs: Expanded behavioral program efforts to cover more eligible customers, 
including the roll out of a new behavior initiative by Cape Light Compact, increase this initiative’s 
savings in each year of the Plan. Opportunities to increase behavior savings through possible 
integration with connected products (appliances, HVAC, and DHW) and implementing alternative 
customer engagement strategies result in a savings per participant increase of 5% per year. Currently, 
the Behavioral Initiative contributes a very significant 118,000 MWh of annual savings (2014 
preliminary results), or 23% of sector savings. By 2018 these numbers are expected to increase to 
181,514 MWh representing 33% of annual sector savings. 

 Whole House: The savings forecast assumes 10% per year increased HVAC and DHW measure and 
services uptake through larger numbers of measures such as heat pump water heaters and air source 
heat pumps (mostly ductless). This higher uptake will be driven in part through better integration with 
Whole House Initiatives. Some additional savings may also be available through possible upstream 
engagement with retailers, distributors and manufacturers. Whole House integration would include, but 
not be limited to, greater provision of duct sealing services and early retirement of electric hot water 
storage units. The impact of additional savings are discounted by increasing baselines and lower NTG 
ratios. 

 For the New Construction Initiative higher savings are available from a greater focus on multi-family 
construction, increased non-lighting savings, and higher overall participation rates (estimated at 5% 
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per year for low-rise and 10% per year for high-rise). These increased savings opportunities are offset 
by lower lighting savings as compliance with building energy code lighting requirements are assumed 
to improve. This substantially limits remaining lighting opportunities in new homes. Savings from 
increased code compliance attribution were not explicitly considered in estimating this initiatives’ 
savings and might yield higher savings than forecasted. Overall, savings per participant is forecasted 
to increase 10% per year. 

 Estimates of 2016 Consumer Products Initiative savings were developed from a measure level 
analysis based on 2015 PA initiative goals and savings/measure projections. Initiative savings 
increase 5% per year (from 10,002 MWh in 2016 to 11,028 MWH) as higher overall participation and 
savings from new technologies like ENERGY STAR and heat pump dryers and tier 2 advanced power 
strips offset discontinued measures such as televisions and assumed lower NTG ratios for several 
other key measures. 

Residential Gas 

Forecasted residential gas savings will exceed 2014’s 1.45% of sales (15,133,000 therms) for each of the three 
years of the Plan. Residential sector savings are estimated at 16,996,500 therms (1.52% of sales), 19,415,000 
therms (1.71% of sales), and 20,960,000 therms (1.82% of sales) in 2016, 2017, and 2018, respectively. Note 
that residential sector sales are forecast to increase by 2.7% between 2016 and 2018. In 2018 79% of the sector 
savings comes from the Whole House Program and 21% from the Products Program.  

To put these goals in context, the Consultant Team plotted actual savings from 2010-2014. For 2015, we started 
with a base achievement, relative to goal, similar to 2014 and added the quantified untapped resources defined 
below. This supports the goal projection depicted in the following chart. 

Potential Goal Suggestions for Residential Gas Savings Goals 

 

These savings forecasts are based on the following assumptions: 

 Behavioral Initiative: Expanded behavioral initiative efforts to cover more eligible customers, most 
notably a roll out by Columbia Gas of Massachusetts of this initiative resulting in an estimated 10 
percent increase in participation in 2016 and 2017. We believe this is a conservative estimate, as no 
significant participation increases are included in this forecast for National Grid and Eversource. 
Means should be explored for smaller PAs to reduce upfront set-up costs to encourage their 
participation in this initiative. We believe that it is reasonable to assume increased savings per 
participant for gas of 5% in 2017 as result of new or expanded behavior program models (e.g., tying in 
with wireless communicating thermostats). In combination these assumptions yield an increase in 

2018 therms equal 
1.82% of retail sales 
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forecasted behavior savings from 6.4 million therms in 2016 to 7.4 million therms in both 2017 and 
2018. 

 HES: Achieving higher savings for HES—from 5.4 million therms in 2016 to 7.7 million therms in 
2018—through a combination of increased participation and savings per participant. 

o Participation for HES is assumed to increase 10 percent each year from 30,399 in 2016 to 36,782 
in 2018. Note that in the baseline year for these participation calculations—2014—the number of 
participants reported in the PAs’ Q4 report is 27,365 as compared to a 2014 goal of 34,409. In 
2013, HES participation was 40,677. As a result, the forecasted numbers could be conservative. 
These HES participation numbers and the implications for the 2016-2018 savings calculations 
bear further investigation.  

o Savings per participant for HES is forecasted to increase 10 percent each year from 178 therms 
in 2016 to 211 therms in 2018. This can be achieved through higher conversion rates, more air 
sealing, increased adoption of wireless communicating thermostats, the addition of duct sealing 
as an HES measure, and more early replacement of HVAC equipment. 

o It should be noted that the increase in savings from HES (43 percent from 2016-2018) with its 
comparatively high cost rate is the largest single factor in the forecasted increase in the monthly 
bill of a typical residential gas customer. By 2018, HES is forecasted to represent 37 percent of 
residential sector gas savings compared to 29 percent in 2014. 

 Multi-Family Retrofit: Achieving higher savings for multi-family retrofit through an estimated 10 
percent annual increase in participation as a result of enhanced program integration and 10 percent 
annual increase in savings per participant-- from 39 therms in 2016 to 47 therms in 2018—as a result 
of the same strategies noted above for the electric multi-family retrofit initiative (except for targeting 
electric resistance heat). This initiative is forecasted to have the largest increase in savings from 2014-
2018 when measured as a percentage—78 percent—though in 2018 it will only account for 5 percent 
of residential sector gas savings (up from 4 percent in 2014). 

 High Efficiency Heating Equipment (HEHE): Reduced savings for HEHE—from 3,150,000 therms in 
2016 to 3,087,000 therms in 2018—as a result of declining savings per participant due to expected 
increases in baselines and declining net-to-gross ratios. These factors will offset a forecasted 10 
percent annual increase in participation resulting from: 

o Exploring and implementing efforts to better leverage customer driven gas conversion activities to 
ensure that efficient equipment and controls are being installed.  

o Addressing lost savings from recently documented boiler installation problems through better 
contractor training, installation guidelines, and enhanced QA/QC processes.  

o Integrating, in coordination with Whole House and Low Income programs and with Cool Smart, a 
duct sealing offering for gas heating systems.  

o Continuing to expand offers of wireless communicating thermostats at retail, while ensuring that 
savings claims adequately account for installations in homes with multiple zones. 

o Increasing participation through upstream engagement with retailers, distributors and 
manufacturers. For gas storage water heaters exploring coordination with planned C&I efforts. 

Residential Costs Methodology and Outputs 

Sector-level gas and electric 2016-2018 budgets were developed using 2014 initiative level cost rates - $/annual 
kWh or $/therm. Both the electric and gas cost rates were adjusted 2.09% a year to account for inflation, 
otherwise no changes were made to the cost rates. Without knowing details as to the PAs’ proposed measure 
mixes and incentive levels, there is too much uncertainty at this time to make informed changes to the 2014 
initiative level cost rates beyond an inflation adjustment. The inflated initiative cost rates were used to calculate 
initiative-level budgets based on the estimated 2016-2018 initiative annual savings. These initiative level budgets 
were then added together and combined with the budget for the Hard to Reach (HTR) Program. For the electric 
residential sector the HTR budgets were increased 10% a year to account for increased HEAT Loan activity. 
There was no adjustment to the gas HTR budget. The sum of the initiatives and HTR program equals the 
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residential sector budget for each fuel. 

Using this methodology, the estimated residential electric sector budget declines slightly relative to 2014, starting 
at $187 million in 2016 and increasing, largely due to inflation, to $194 million in 2018. In comparison, 2014 
preliminary residential expenditures were $207 million. These lower Plan costs are a result of different proportions 
of initiative savings relative to 2014. There is no change, beyond an inflation adjustment, to the underlying 
initiative cost rates. The lower calculated electric budgets are driven primarily by an increasing proportion of 
savings coming from the Behavior Initiative and a decreasing proportion of savings coming from HES. Behavioral 
savings, with an estimated cost rate of $0.08/kWh in 2016, grow from 26% of sector annual savings in 2016 (23% 
in 2014) to 33% in 2018. Savings from HES, with an annual cost rate of $1.08/kWh in 2016, decline from 12% of 
savings in 2016 (17% in 2014) to 10% in 2018. The continued large role for retail lighting in the Plan also helps 
support the lower sector budget. While retail lighting does decline over time from 57% of sector savings in 2016 to 
53% in 2018, its low cost rate of $0.15/kWh and large overall savings contribution contributes to the lower 
residential sector budgets. 

For gas, the estimated residential gas budget increases over time, starting at $110 million in 2016 and rising to 
$150 million in 2018. In comparison, 2014 preliminary residential expenditures were $93 million. These higher gas 
Plan costs are driven primarily by an increasing proportion of savings coming from the HES Initiative and a 
decreasing proportion coming from the Behavior Initiative (the opposite of the shifting proportions in the electric 
plans). Savings from HES, with an annual cost rate of $12.42/therm in 2016, rise from 32% of sector savings in 
2016 (29% in 2014) to 37% in 2018. Behavioral savings, with an estimated annual cost rate of $0.63/therm in 
2016, decline from 37% of sector savings in 2016 (38% in 2014) to 35% in 2018. 

Meeting Low Income Goals 

At this stage, the Consultant Team has not done the same initiative-specific analysis for the Low Income Sector 
as for the Residential Sector. Given the proven program delivery infrastructure and anticipation of limited changes 
in 2016-18 (e.g., Council recommendations include expanding services for customers up to 80% of AMI in multi-
family buildings), our assessment is that resulting savings can build approximately 2-4% per year (electric) and 
0.6-1.2% (gas) on 2015 results. This takes into account additional participation, more non-lighting end uses, and a 
slight decrease in lighting savings due to higher baselines (but not NTG, which is 100% for low income). 
Increases in available budget will be the most significant contributor to increases in savings. In addition, additional 
oil savings for the Low Income Multi-Family Initiative could be expected to result from pending changes to the 
RCS regulations. 

To put these goals in context the Consultant Team plotted actual electric and gas savings from 2010-2014. For 
2015-2018, we added savings per year at the amounts and for the reasons described above. This supports what 
we feel is an achievable—and arguably conservative—goal projection depicted in the following charts. 
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0  
 

Similar to the projections for the electric income eligible programs, the gas projections use the same logic to 
estimate future achievement.  
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BILL IMPACTS  

We have estimated the energy efficiency program bill impacts at the portfolio and sector levels. We also 
estimated the bill impacts per month for a typical residential customer and for four other types of customers. The 
bill impacts are calculated as the program budget divided by the retail energy sales to determine either the mil6 
rate in mils per kWh consumed (for electric), or the Energy Efficiency Surcharge (EES) in $ per therm consumed 
(for gas). The electric mil rate (either for the electric Energy Efficiency Surcharge alone, or for the combination of 
the EES and the System Benefits Charge of 2.5 mils) times the average monthly electric consumption determines 
the electric bill impact. For gas, the gas Energy Efficiency Surcharge multiplied by the average monthly gas 
consumption results in the gas bill impact. The numbers are presented in nominal dollars for each year, and the 
cost of inflation from 2014 to the other years is accounted for in the analysis. 
 
The three tables for each fuel (electric followed by gas) below show: (1) the mil rate in mils per kWh consumed for 
electric, or the Energy Efficiency Surcharge in $ per therm consumed for gas; (2) the bill impacts per month for 
five types of typical customers; and (3) the incremental changes in monthly bill impacts for each year compared to 
2014 as the base year, for the five types of typical customers.  
 
This analysis and the bill impact estimates below are based on the program budget within a year and do not take 
into account the reconciliation of the over- or under-collections from year to year, or the lagged effects resulting 
from the timing of the approval and implementation of revised Energy Efficiency Surcharge levels.  Also, the costs 
of the performance incentives for the PAs are not included in the bill impact calculations below. Similarly, there is 
no account taken of the growing level of funding coming from the Forward Capacity Market and the allocation of 
RGGI funds.	

																																																								
6 1 mil = $0.001 
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 Electric Bill Impacts: Summary of Electric Mil Rates, Bill Impacts per Month, and Incremental 
Changes in Monthly Bill Impacts for Typical Customers 

 
 
 
 
 
 
 
	

Electric Bill Impacts ‐‐ EE Mil Rates (mils per kWh used)

Electric EE Bill Impacts ‐‐ EE Mil Rates

Portfolio Calculation (All Sectors Combined)

EES (mils per kWh used) 6.91 7.29 7.51 7.68 7.82

EES plus SBC (mils per kWh used) 9.41 9.79 10.01 10.18 10.32

Residential

EES (mils per kWh used) 10.66 10.88 9.64 9.84 10.11

EES plus SBC (mils per kWh used) 13.16 13.38 12.14 12.34 12.61

Low Income

EES (mils per kWh used) 1.06 1.09 1.19 1.24 1.31

EES plus SBC (mils per kWh used) 3.56 3.59 3.69 3.74 3.81

C&I 

EES (mils per kWh used) 5.36 5.84 6.84 7.01 7.09

EES plus SBC (mils per kWh used) 7.86 8.34 9.34 9.51 9.59

Electric Bill Impacts ‐‐ EE Costs Per Month

EE Cost Per Month for Typical Residential Customer

EES ($/month) $6.43 $6.56 $5.81 $5.93 $6.09

EES plus SBC ($/month) $7.94 $8.07 $7.32 $7.44 $7.60

EE Cost Per Month for Typical Low Income Customer

EES ($/month) $0.62 $0.63 $0.69 $0.72 $0.76

EES plus SBC ($/month) $2.07 $2.09 $2.14 $2.18 $2.21

EE Cost Per Month for Typical Small Business Customer

EES ($/month) $7.43 $8.09 $9.48 $9.71 $9.83

EES plus SBC ($/month) $10.90 $11.55 $12.95 $13.18 $13.29

EE Cost Per Month for Typical Medium C&I Customer

EES ($/month) $64.58 $70.31 $82.41 $84.40 $85.43

EES plus SBC ($/month) $94.69 $100.42 $112.51 $114.51 $115.53

EE Cost Per Month for Typical Large C&I Customer

EES ($/month) $1,060.75 $1,154.84 $1,353.45 $1,386.21 $1,403.11

EES plus SBC ($/month) $1,555.22 $1,649.30 $1,847.91 $1,880.67 $1,897.57

Electric Bill Impacts ‐‐ Energy Efficiency Surcharges (EES)

EES Incremental Change Compared to 2014

EE Change Per Month for Typical Residential Customer

EES Monthly Change ($/month) ‐$0.62 ‐$0.49 ‐$0.33

EE Change Per Month for Typical Low Income Customer

EES Monthly Change ($/month) $0.07 $0.11 $0.14

EE Change Per Month for Typical Small Business Customer

EES Monthly Change ($/month) $2.05 $2.28 $2.40

EE Change Per Month for Typical Medium C&I Customer

EES Monthly Change ($/month) $17.82 $19.82 $20.84

EE Change Per Month for Typical Large C&I Customer

EES Monthly Change ($/month) $292.70 $325.45 $342.35

2016 2017 2018

2014 Q4 (for 

comparison)
2015 (est) 2016 2017 2018

2014 Q4 (for 

comparison)
2015 (est) 2016 2017 2018
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Gas Bill Impacts: Summary of Gas Energy Efficiency Surcharges, Bill Impacts per Month, and 
Incremental Changes in Monthly Bill Impacts for Typical Customers  

 
 
For a typical residential electric customer, who declines to participate in any efficiency programs, the bill impacts 
for the electric energy efficiency program budget would decrease by an estimated $0.62 per month for 2016 to 
$0.33 per month for 2018, compared to the electric expenditures and bill impacts in 2014. These reductions in 
electric bill impacts are due to the estimated reductions in residential electric energy efficiency program budgets 
from 2014 to 2016-2018.   

For a typical residential gas heating customer, the bill impacts for the gas energy efficiency program budget would 
increase by an estimated $0.62 per month for 2016 to $3.29 per month for 2018, compared to the gas 
expenditures and bill impacts in 2014.7 The increases in gas bill impacts are due to the estimated increases in 
residential gas energy efficiency program budgets from 2014 to 2016-2018, in contrast to the estimated 
decreases in the residential electric program budgets. Note that for a typical non-participating residential customer 
who uses both electric and gas service, the decrease in the electric bill impacts offsets the increase in gas bill 

																																																								
7 The bill impacts are calculated based on the energy efficiency program costs, and do not include the costs of the PA 
performance incentives. 
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impacts completely for 2016. This results in zero change in bill impacts in 2016 for a typical non-participating 
customer with both electric and gas service, and partially offsets gas bill impacts in 2017 and 2018.  

For a typical low income customer, the bill impacts for the electric energy efficiency program budget would 
increase by an estimated $0.07 per month for 2016 to $0.14 per month for 2018, compared to the electric 
expenditures and bill impacts in 2014. These small changes are due to slightly higher low income electric program 
budgets in nominal dollars in 2016-2018 (primarily as a result of the inflation adjustments). The bill impacts for the 
gas energy efficiency program budget for a typical low income customer would decrease by an estimated $0.05 
per month for 2016 to $0.00 per month for 2018, compared to the gas expenditures and bill impacts in 2014. The 
decreases in gas bill impacts are due to higher gas retail sales (the denominator in the calculation of the Energy 
Efficiency Surcharge) outpacing the small changes in low income gas program budgets.  

The incremental changes and total bill impact amounts for three types of C&I customers – small business, 
medium C&I, and large C&I – are shown in the electric and gas tables by year.  The changes in bill impacts from 
2014 to 2016-2018 are driven by the estimated changes in C&I program budgets. 
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OIL SAVINGS OPPORTUNITIES 

In addition to the pools of gas and electric savings that could help the PAs to achieve increased goals in 2016-
2018, the Consultant Team evaluated potential future oil savings in Massachusetts. There have not historically 
been specific oil savings targets expressed as annual oil savings as a % of oil sales. However, in discussions 
before the EEAC, the prior three-year plans have included oil savings in MMBtus and the DPU has approved the 
oil savings as part of the approval of the plans. In the past, the energy efficiency program efforts, particularly in 
the residential and low income sectors, have resulted in significant oil savings and benefits for Massachusetts 
customers.  

With additional program efforts focused on oil opportunities there could be additional cost-effective energy 
savings available and achieved through the programs in 2016-2018. The sections below summarize some 
additional and expanded opportunities for oil savings, and present potential oil savings estimates and 
suggested energy savings levels for the residential, low income, and commercial & industrial sectors. The chart 
below shows past oil savings achievement as well as potential oil savings levels in the future. The data and 
estimates for each sector are explained in the sections below.  

 

Residential and Low Income Oil Savings Opportunity 

In Massachusetts, residential oil usage is significant. According to EIA, in 2012 19% of total residential (residential 
and low income) non-transportation energy use, on an MMBtu basis, was from fuel oil. This 75.7 trillion BTU of oil 
use resulted in expenditures of $2.2 billion, representing 33% of Massachusetts’ total residential energy 
expenditures, not including transportation. In 2008, based on the most recent statewide residential appliance 
saturation survey (RASS), 56% of homes heated with gas vs. 36% for oil. EIA data shows slightly different heating 
fuel market shares of 50% and 29%, respectively, for gas and oil. 

Additionally, current oil savings in the residential and low income sectors are already large. Based on the PAs’ 
2014 Q4 reporting, oil savings were equivalent, on an MMBtu basis, to 32% of the PAs’ gas residential sector 
savings and 28% of their low income gas savings. In 2014 over 99.5% of these savings came from residential 
(HES) and low income single family retrofit activities. This is consistent with the current application of the existing 
Residential Conservation Services regulations which are interpreted as limiting electric PA support of oil 
measures to single family (1-4) dwellings. 

At present, we cannot provide a detailed trend forecast of oil savings costs ($/MMBtu) over the Plan’s three years, 
nor are we able to compare the cost of oil savings to electric or gas. The costs associated with oil savings are 
embedded in the electric PAs’ initiative budgets and expenditure reporting and are not easily extracted. Further, 
for the two largest oil savings initiatives – HES and LI Single Family – the number of unique oil heat participants is 
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not known. Nonetheless, given projected residential and low income gas savings cost projections we estimate 
that the cost per MMBtu of oil savings will be largely flat over the Plan’s duration. 

Potential Goal Suggestions for Residential Oil Savings  

 

The gas PAs’ current and projected Plan goals were used to inform the development of proposed oil saving 
targets.  For the residential sector, adjustments were considered for: 

 Lower oil heating market share compared to gas. 

 No opportunity to pursue Behavioral Initiative activities due to lack of consistent oil billing cycle durations 
and access to oil billing/usage data. 

 Far fewer opportunities for oil HVAC lost opportunity improvements similar to what the gas PAs achieve 
through their HEHE initiative. Currently there are only twelve oil-fired ENERGY STAR oil boilers and 
furnaces that have efficiencies of 90% and above. Oil DHW efficiency improvements are similarly limited.  

 Oil-fired heating system early retirement efforts are currently promoted through HES, but there are no 
standalone oil efficiency incentives for measures such as communicating programmable thermostats and 
boiler reset controls. We have assumed that an expanded oil HVAC effort could achieve savings 
equivalent to approximately 35% of the gas PAs’ HEHE program after adjusting for the lower oil heating 
market share. 

 Expansion into the multifamily market as a result of changes DOER has proposed to the RCS regulations. 
However, given the very low multifamily oil heating saturation (2% from the 2008 RASS), no specific 
adjustment was made for this.  

 Similarly, we did not make adjustments for possible decreased oil use from PA promotion of thermal 
renewable technologies, e.g., cold climate heat pumps, solar hot water, pellet stoves, etc. 

Given the considerations above, the following oil targets are proposed: 
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Table 3 | Residential Oil Savings Goals 

 
2014 2016 2017 2018 

Oil Savings (MMBtu)           481,673          538,649       549,600         564,673  

Potential Goal Suggestions for Low Income Oil Savings 

 
For the low income sector there is no need to make adjustments for Behavioral or HEHE-type savings as there 
are no such gas low income offerings.  As a result, the low Income saving goals exhibit a steeper increase in 
savings relative to 2014 when compared to the proposed residential sector oil goals. For the below goals we have 
assumed the same oil and gas heat saturations as for the general residential sector based on the 2008 RASS. 
This assumption should be confirmed if possible. The proposed low income oil savings targets are presented in 
the table below. 

Table 4 | Low Income Oil Savings Goals 

 
2014 2016 2017 2018 

Oil Savings (MMBtu) 74,605 85,796 98,665 113,465 

 

Commercial and Industrial Oil Savings Opportunity 

Massachusetts commercial and industrial energy efficiency programs are appropriately designed to save 
electricity and natural gas, as these are the predominant fuels used in the C&I sector. In 2012, according to the 
Energy Information Administration, energy from petroleum comprised only 6% of energy used in the commercial 
sector, and 7% of the energy used in the industrial sector. The commercial sector used about 17,100,000 MMBtu 
of petroleum, and the industrial sector used 19,000,000 MMBtu, not including transportation uses. 

The work of saving electricity and natural gas has an impact on other fuel use. For example, a project that 
reduces electric energy use in a lighting system also reduces the amount of waste heat produced by the lighting 
system. This has a positive effect on an air conditioning savings, in that the air conditioning system has less of a 
heat load to remove from the conditioned space in the summer months, and therefore uses less energy. The 
additional savings for efficient lighting can be even more pronounced in a refrigerated space. Reduced air 
conditioning and refrigeration energy use resulting from a lighting project is accounted for in the cost effectiveness 
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screening and the savings claim. The reduction in waste heat from a lighting project has the opposite effect on the 
heating system, which must make up the deficit by consuming more fuel. The increased fuel use is also 
accounted for in the cost effectiveness and savings claims, and is tracked by the PAs. If a C&I building is heated 
with oil, then a lighting project typically results in increased oil use, which is defined as a secondary energy impact 
and tracked as negative MMBtu savings. The Massachusetts TRM includes values for secondary energy impacts 
for lighting and lighting controls.8 

Fuel switches, such as changing from an electric space or hot water heater to a fossil fuel can also result in 
increased oil use, and thus negative MMBtu savings. 

There are other examples of projects focused on electric savings that can have secondary energy impacts and 
result in positive MMBtu fuel savings. For example, Energy Management Systems for HVAC, industrial process 
improvements, ventilation heat recovery, and other measures such as commercial dishwashers and laundry 
improvements may be cost effective for just their electricity savings. When these measures are completed at sites 
where oil is used for space or hot water heat, there could be secondary energy impacts with positive MMBtu 
savings that can be calculated on a custom basis and tracked.  

It is not clear why there were positive savings in 2011 and negative savings for the other years. There may have 
been a large oil saving project in 2011, or there may have been a change in the way oil savings are recorded. The 
Consultant Team understands from the PAs that increased fuel use from projects such as lighting is accurately 
tracked because it is an important part of the cost effectiveness equation. This is reflected in the fact that C&I 
MMBtu savings for fuels other than electricity, resulting from the electric programs, have usually been negative for 
the C&I sector.  Currently, positive MMBtu savings resulting from electric projects only seem to be considered 
when they can help a marginal electric project pass a cost effectiveness test. Therefore, the Consultant Team 
believes positive savings are simply not being recorded and tracked accurately.  

Potential Goal Suggestions for C&I Oil Savings 

 
Because Massachusetts C&I oil savings are typically negative, there is little track record of positive savings to use 
as a basis for goal-setting. Therefore, the Consultant Team looked for another program to use as an example. In 
Vermont, Efficiency Vermont focusses primarily on electric savings, but other MMBtu savings are tracked and 
reported. Efficiency Vermont reported positive net MMBtu savings from the C&I sector for 2014 of 49,282 MMBtu, 
after subtracting out negative savings from lighting projects and fuel switches.  The fuel type composition of these 
savings was about 23% propane, 37% natural gas, 35% oil and kerosene, and 5% wood. The savings specifically 

																																																								
8 Page 189 http://ma-eeac.org/wordpress/wp-content/uploads/TRM_PLAN_2013-15.pdf  
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from oil and kerosene is estimated at 17,248 MMBtu. 9 These MMBtu savings were incidental to the regular 
business of Efficiency Vermont, and no incentives were offered. Other than the time to calculate and track the 
savings, there were no additional costs to claim them. In order to estimate the amount of MMBtu savings potential 
from Massachusetts, we looked at the rate of savings per participant in Vermont. Vermont C&I customers saved 
an average of 19.8 MBTU per participant. When adjusted for oil use, each C&I participant in the program saved 
an average of 7 MMBtu of oil.  

If we apply the rate of 7 MMBtu per participant to the Massachusetts program, we can estimate how much oil 
savings may already be occurring, but are not being accounted for and tracked. There were 5,560 participants in 
the Massachusetts Small Business Direct install program in 2014, and 3,386 participants in the C&I Retrofit 
program. Using the Vermont rate of oil savings, we can estimate that there is the potential for 62,282 MMBtu of oil 
savings annually in Massachusetts. Assuming that opportunities for oil savings will increase as vendors, 
contractors, and other market actors become aware that oil savings have some value, the Consultant Team 
estimates that savings can increase 10% per year over the next three year plan. The proposed C&I oil savings 
targets are presented in the table below. 

Table 5 | Commercial & Industrial Oil Savings Goals 

 
2014 2016 2017 2018 

Oil Savings (MMBtu) -79,746 62,282 68,510 75,361 

Massachusetts has a different composition of fuel usage than Vermont in the C&I sector. About 30% of C&I 
energy usage in Vermont is oil, whereas only about 7% of C&I energy use in Massachusetts is oil. While this 
means there are fewer oil customers in Massachusetts on a percentage basis, in absolute terms, Massachusetts 
is much larger than Vermont, allowing for a bigger opportunity to realize oil savings. The Massachusetts C&I 
sector consumes almost three times more oil than the Vermont C&I sector in terms of MMBtus.  

One way to increase C&I oil savings is to revise the MA Technical Reference Manual (TRM) to better account for 
oil savings that occur from the installation of electric measures. While the TRM includes negative savings for 
lighting projects, it appears to miss some other opportunities for positive savings. For example, programmable 
thermostats for electric savings and low temperature dishwashers do not include any secondary energy impacts. 
If these measures are installed at a site with oil heat or oil hot water, there should be oil savings that are not being 
captured. There may be other measures with secondary energy impacts that could include oil as well.  

 

  

																																																								
9 Pages 59 and 61 https://www.efficiencyvermont.com/docs/about_efficiency_vermont/annual_reports/evt-2014-savings-claim-
summary.pdf  
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APPENDIX A 

ELECTRIC 

The following tables show the Consultant Team estimate of potential 2016-2018 3YP goals in the electic sector. 
The tables follow a similar format throughout. In each table, line 1 is either the actual level of retail sales, 2014, or 
a projection of sales going forward 2015-2018. The first table in each fuel contains the statewide sales and the 
tables following record sector level retail sales, again either actual or projected. An important distinction is that the 
original projection for 2015 came from a forecast used in the last three year plan. The new electric forecast for 
2016-2018 received from the PAs in early April 2015 indicates a drop in retail sales of about 4%. If the original 
estimate for 2015 were to be used, it would create an anomalous drop in sales between 2015 and 2016, and thus 
an apparent shift in program performance driven inappropriately by the change in the forecast, that would not 
comport with the projections going forward. To synthesize the change in forecast, the consultant team took the 
actual sales for 2014 and the new sales projections for 2016 and averaged them to estimate the sales in 2015, 
resulting in a trajectory that is consistent throughout, for 2014 through 2018.  

The next rows of importance address lifetime and annual energy savings. Row 5 estimates the annual energy 
savings in MWhs that the programs produce and row 4 is the annual saving number expressed as a percent of 
retail sales.  

Row 3 contains the lifetime energy savings, which are simply the annual energy savings in row 5, multiplied by 
the average measure life in years in row 12.  

Row 6 contains the kW reductions—summer peak demand—that result from program activities.  

Row 7, should it be included, is the estimate of winter peak kW reductions. We have not estimated these numbers 
at this time.  

Row 8 contains the overall level of benefits created by program activities in dollars. The benefits communicate the 
economic value of the program savings (calculated as savings times avoided costs). 

Row 11 contains the PA budget required to achieve the savings listed. It is either the actual costs reported (for 
2014) or the estimated budget commensurate with the level of activity and savings forecasted for 2015-2018.  

Coming back to row 10, we list the cost to achieve an annual kWh and on row 9 the cost to achieve each unit of 
lifetime energy savings.  

Each table that follows is done in exactly the same fashion. In the gas tables, we followed the same methodology 
substituting therms for kWh. 

 

DRAFT Preliminary Savings Goals ‐‐ Portfolio as Sum of the Sectors

Total

2016‐2018

Annual Retail Energy Sales (MWh) 48,460,704 47,684,446 46,908,188 46,837,131 46,586,603 140,331,922

Lifetime Energy Savings as % of Annual Energy Sales 27.53% 29.05% 30.92% 31.53% 32.17% 31.54%

Lifetime Energy Savings Goals (MWh) 13,342,208 13,854,704 14,505,664 14,765,444 14,988,316 44,259,424

Annual Energy Savings as % of Energy Sales 2.69% 2.81% 2.98% 3.03% 3.09% 3.04%

Annual Energy Savings Goals (MWh) 1,305,952 1,339,816 1,397,815 1,421,098 1,440,190 4,259,103

Summer Peak Demand Reductions (kW) 171,976 189,212 187,774 194,709 201,258 583,741

Winter Peak Demand Reductions (kW) ? ? TBD TBD TBD TBD

Benefits ($, million) $2,542.68 $2,795.74 $2,970.52 $3,211.63 $8,977.89

Cost per Lifetime kWh Saved ($) $0.038 $0.038 $0.036 $0.036 $0.036 $0.036

Cost per Annual kWh Saved ($) $0.39 $0.39 $0.37 $0.37 $0.37 $0.37

PA Budget ($, millions) $503.8  $519.6  $522.5  $529.6  $533.6  $1,585.6 

Measure Life (Years) 10.22 10.34 10.38 10.39 10.41 10.39

ELECTRIC (DO NOT CHANGE VALUES IN THIS TABLE)
2014 Q4 (for 

comparison)
2016 2017 20182015 (est)
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DRAFT Preliminary Savings Goals ‐‐ Residential

Total

2016‐2018

Annual Retail Energy Sales (MWh) 15,806,408 15,671,482 15,536,557 15,523,733 15,474,889 46,535,180

Lifetime Energy Savings as % of Annual Energy Sales 24.04% 24.58% 25.35% 26.03% 26.63% 26.00%

Lifetime Energy Savings Goals (MWh) 3,799,348 3,852,012 3,938,517 4,040,052 4,120,189 12,098,758

Annual Energy Savings as % of Energy Sales 3.23% 3.28% 3.38% 3.47% 3.55% 3.47%

Annual Energy Savings Goals (MWh) 510,522 513,602 525,136 538,674 549,359 1,613,168

Summer Peak Demand Reductions (kW) 67,682 65,150 71,011 74,299 77,288 222,599

Winter Peak Demand Reductions (kW) ? ? TBD TBD TBD TBD

Benefits ($, million) $1,047.07 $1,108.11 $1,184.69 $1,285.54 $3,578.34

Cost per Lifetime kWh Saved ($) $0.054 $0.054 $0.048 $0.047 $0.047 $0.047

Cost per Annual kWh Saved ($) $0.40 $0.41 $0.36 $0.35 $0.35 $0.35

PA Budget ($, millions) $206.8  $209.6  $187.2  $189.3  $191.9  $568.4 

Measure Life (Years) 7.44 7.50 7.50 7.50 7.50 7.50

20162015 (est)ELECTRIC ‐ RESIDENTIAL
2014 Q4 (for 

comparison)
2017 2018

DRAFT Preliminary Savings Goals ‐‐ Low Income LOW INCOME WAS EXTRAPOLATED IN A STRAIGHT LINE

Total

2016‐2018

Annual Retail Energy Sales (MWh) 2,007,657 2,056,558 2,105,459 2,153,913 2,199,889 6,459,260

Lifetime Energy Savings as % of Annual Energy Sales 21.48% 21.37% 21.71% 21.71% 21.71% 21.71%

Lifetime Energy Savings Goals (MWh) 431,181 439,553 457,148 467,668 477,651 1,402,467

Annual Energy Savings as % of Energy Sales 2.23% 2.21% 2.25% 2.25% 2.25% 2.25%

Annual Energy Savings Goals (MWh) 44,686 45,549 47,373 48,463 49,497 145,333

Summer Peak Demand Reductions (kW) 4,594 5,626 4,968 5,184 5,401 15,553

Winter Peak Demand Reductions (kW) ? ? TBD TBD TBD TBD

Benefits ($, million) $129.64 $140.32 $149.62 $162.59 $452.53

Cost per Lifetime kWh Saved ($) $0.135 $0.135 $0.138 $0.141 $0.144 $0.141

Cost per Annual kWh Saved ($) $1.306 $1.306 $1.333 $1.361 $1.390 $1.362

PA Budget ($, millions) $58.358 $59.491 $63.166 $65.970 $68.787 $197.923

Measure Life (Years) 9.65 9.65 9.65 9.65 9.65 9.65

ELECTRIC ‐ LOW INCOME
2014 Q4 (for 

comparison)
2016 2017 20182015 (est)

DRAFT Preliminary Savings Goals ‐‐ C&I

Total

2016‐2018

Annual Retail Energy Sales (MWh) 30,646,638 29,956,405 29,266,172 29,159,485 28,911,824 87,337,482

Lifetime Energy Savings as % of Annual Energy Sales 29.73% 31.92% 34.55% 35.18% 35.94% 35.22%

Lifetime Energy Savings Goals (MWh) 9,111,679 9,563,140 10,109,999 10,257,724 10,390,476 30,758,199

Annual Energy Savings as % of Energy Sales 2.45% 2.61% 2.82% 2.86% 2.91% 2.86%

Annual Energy Savings Goals (MWh) 750,744 780,665 825,306 833,961 841,334 2,500,601

Summer Peak Demand Reductions (kW) 99,700 118,436 111,794 115,226 118,569 345,589

Winter Peak Demand Reductions (kW) ? ? TBD TBD TBD TBD

Benefits ($, million) $1,365.96 $1,547.30 $1,636.22 $1,763.50 $4,947.01

Cost per Lifetime kWh Saved ($) $0.026 $0.026 $0.027 $0.027 $0.026 $0.027

Cost per Annual kWh Saved ($) $0.318 $0.321 $0.330 $0.329 $0.324 $0.328

PA Budget ($, millions) $238.644 $250.468 $272.110 $274.346 $272.899 $819.355

Measure Life (Years) 12.14 12.25 12.25 12.30 12.35 12.30

ELECTRIC ‐ C&I
2014 Q4 (for 

comparison)
2016 2017 20182015 (est)
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GAS 

The following tables show the consultant team estimate of potential 2016-2018 3YP goals in the gas sector. The 
organization of the tables is the same as the electric tables above. 

	

	

	

	

DRAFT Preliminary Savings Goals ‐‐ Portfolio as Sum of the Sectors

Total

2016‐2018

Annual Retail Energy Sales (Therms) 2,118,877,925 2,131,711,749 2,271,465,040 2,306,310,916 2,340,319,615 6,918,095,571

Lifetime Energy Savings as % of Annual Energy Sales 17.95% 18.44% 18.54% 19.59% 20.32% 19.49%

Lifetime Energy Savings Goals (Therms) 380,270,187 392,997,177 421,167,008 451,825,504 475,638,181 1,348,630,693

Annual Energy Savings as % of Energy Sales 1.33% 1.37% 1.38% 1.47% 1.54% 1.47%

Annual Energy Savings Goals (Therms) 28,246,665 29,114,979 31,409,681 34,004,835 35,945,240 101,359,756

Annual Winter Peak Savings as % of Total Annual Savings ? TBD TBD TBD TBD

Annual Winter Peak Energy Savings Goals (Therms) ? TBD TBD TBD TBD

Benefits ($, million) $598.85 $675.75 $760.78 $854.15 $2,290.69

Cost per Lifetime Therm Saved ($) $0.44 $0.43 $0.45 $0.47 $0.49 $0.47

Cost per Annual Therm Saved ($) $5.87 $5.81 $6.00 $6.19 $6.52 $6.25

PA Budget ($, millions) $165.90 $169.13 $188.54 $210.38 $234.35 $633.28

Measure Life (Years) 13.46 13.50 13.41 13.29 13.23 13.31

GAS (DO NOT CHANGE VALUES IN THIS TABLE)
2014 Q4 (for 

comparison)
2015 (est) 2016 2017 2018

DRAFT Preliminary Savings Goals ‐‐ Residential

Total

2016‐2018

Annual Retail Energy Sales (Therms) 1,041,528,002 1,044,026,018 1,121,092,786 1,136,157,160 1,151,752,598 3,409,002,544

Lifetime Energy Savings as % of Annual Energy Sales 16.76% 16.80% 17.50% 19.72% 21.00% 19.42%

Lifetime Energy Savings Goals (Therms) 174,604,370 175,444,765 196,139,349 224,047,463 241,873,182 662,059,994

Annual Energy Savings as % of Energy Sales 1.45% 1.46% 1.52% 1.71% 1.82% 1.68%

Annual Energy Savings Goals (Therms) 15,132,803 15,203,186 16,996,477 19,414,858 20,959,548 57,370,883

Annual Winter Peak Savings as % of Total Annual Savings ? TBD TBD TBD TBD

Annual Winter Peak Energy Savings Goals (Therms) ? TBD TBD TBD TBD

Benefits ($, million) $308.15 $353.39 $420.73 $483.28 $1,257.40

Cost per Lifetime Therm Saved ($) $0.53 $0.53 $0.56 $0.58 $0.62 $0.59

Cost per Annual Therm Saved ($) $6.17 $6.17 $6.46 $6.65 $7.13 $6.77

PA Budget ($, millions) $93.37  $93.82  $109.80  $129.02  $149.54  $388.36 

Measure Life (Years) 11.54 11.54 11.54 11.54 11.54 11.54

2018GAS ‐ RESIDENTIAL
2014 Q4 (for 

comparison)
2015 (est) 2016 2017

DRAFT Preliminary Savings Goals ‐‐ Low Income STRAIGHT LINE EXTRAPOLATION WITH HIGHER FORECAST

Total

2016‐2018

Annual Retail Energy Sales (Therms) 109,154,937 109,645,405 110,468,543 111,738,997 113,073,095 335,280,636

Lifetime Energy Savings as % of Annual Energy Sales 46.80% 46.85% 46.80% 46.80% 46.80% 46.80%

Lifetime Energy Savings Goals (Therms) 51,089,698 51,371,351 51,701,709 52,296,309 52,920,696 156,918,714

Annual Energy Savings as % of Energy Sales 2.41% 2.41% 2.41% 2.41% 2.41% 2.41%

Annual Energy Savings Goals (Therms) 2,631,446 2,645,281 2,662,292 2,692,910 2,725,062 8,080,263

Annual Winter Peak Savings as % of Total Annual Savings ? TBD TBD TBD TBD

Annual Winter Peak Energy Savings Goals (Therms) ? TBD TBD TBD TBD

Benefits ($, million) $93.296 $96.387 $101.614 $109.410 $307.411

Cost per Lifetime Therm Saved ($) $0.75 $0.75 $0.77 $0.78 $0.80 $0.78

Cost per Annual Therm Saved ($) $14.55 $14.56 $14.86 $15.17 $15.49 $15.18

PA Budget ($, millions) $38.30  $38.51  $39.57  $40.86  $42.21  $122.63 

Measure Life (Years) 19.42 19.42 19.42 19.42 19.42 19.42

GAS ‐ LOW INCOME
2014 Q4 (for 

comparison)
2015 (est) 2016 2017 2018
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DRAFT Preliminary Savings Goals ‐‐ C&I

Total

2016‐2018

Annual Retail Energy Sales (Therms) 968,194,986 978,040,325 1,039,903,711 1,058,414,758 1,075,493,922 3,173,812,392

Lifetime Energy Savings as % of Annual Energy Sales 15.97% 16.99% 16.67% 16.58% 16.82% 16.69%

Lifetime Energy Savings Goals (Therms) 154,576,119 166,181,062 173,325,951 175,481,732 180,844,303 529,651,986

Annual Energy Savings as % of Energy Sales 1.08% 1.15% 1.13% 1.12% 1.14% 1.13%

Annual Energy Savings Goals (Therms) 10,482,415 11,266,513 11,750,912 11,897,067 12,260,631 35,908,609

Annual Winter Peak Savings as % of Total Annual Savings ? TBD TBD TBD TBD

Annual Winter Peak Energy Savings Goals (Therms) ? TBD TBD TBD TBD

Benefits ($, million) $197.400 $225.971 $238.444 $261.462 $725.877

Cost per Lifetime Therm Saved ($) $0.221 $0.221 $0.226 $0.231 $0.236 $0.231

Cost per Annual Therm Saved ($) $3.265 $3.266 $3.334 $3.404 $3.475 $3.406

PA Budget ($, millions) $34.228  $36.797  $39.182  $40.498  $42.608  $122.287 

Measure Life (Years) 14.75 14.75 14.75 14.75 14.75 14.75

2018GAS ‐ C&I
2014 Q4 (for 

comparison)
2015 (est) 2016 2017


