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1 EXECUTIVE SUMMARY 

The Massachusetts Program Administrators (PAs) and Energy Efficiency Advisory Council (EEAC) engaged 

DNV GL to examine how differences among PAs affect the outcomes of commercial and industrial (C&I) 

energy efficiency programs. This report describes the Phase 2 objectives, approach, key findings and 

recommendations.  

 Evaluation Objectives 1.1

Massachusetts has achieved substantial standardization of efficiency programs across the eight participating 

PAs but with different levels of savings and costs.1 The stakeholders for this study (PAs and EEAC 

Consultants) asked DNV GL to provide a better understanding of the factors that are driving differences in 

program performance. This study had the following objectives:  

 Verify and document the reasons for the differences between PA savings and costs to achieve those 

savings 

 Identify potential opportunities to achieve greater savings and/or cost effectiveness 

 Assist the PAs and EEAC in understanding the achievement of customer equity across the state 

 Identify potential opportunities for increasing the consistency of program delivery statewide, 

particularly for customers served by multiple PAs. 

 Evaluation Approach 1.2

DNV GL engaged in the following research activities: 

 Observed cross-PA differences in savings rate (total savings divided by total sales), participation rate 

(total participating accounts divided by total billed accounts), and savings per participant 

 Examined the effect of customer size on the performance metric differences 

 Examined the effect of savings ratio (participant savings divided by participant consumption) on the 

performance metric differences2 

 Examined the effects of building type, and of building type by size combinations, on savings 

 Examined the effects of end uses, and of end uses by size combinations, on savings 

 Examined the effects of building type by end use and size combinations on savings 

 Examined PA process-related differences to determine effects of differences in PA marketing and 

sales strategies within the relevant industries. 

                                                
1
 Many of these differences are documented in the 2013 Customer Profile report prepared by DNV GL. 

2
 Because some PAs track project savings data by a single representative account number, it is possible in cases where multiple account numbers 

exist on a premise to not have the correct billing/usage information included in the match data for the savings tracked. This could reduce the 

precision of the matched savings ratios. 
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 Findings 1.3

DNV GL pursued nine specific researchable questions. The summary findings for those questions are listed 

below:  

1. How did small/large electric PA service territories differ? 

 The large PAs had more total consumption3 tied up in large accounts4 than small PAs. Cape Light 

Compact had 8% of total consumption tied up in large (over 750kW demand) electric accounts 

compared to over 30% for each of the other PAs. Cape Light Compact and Unitil had no electric 

accounts with consumption over 25,000,000 kWh in 2012; NSTAR (12%), National Grid (9%), and 

WMECO (9%) had substantial total consumption tied up in accounts of this size in 2012.  

 Despite differences in economic conditions across the electric PAs, DNV GL did not find significant 

correlations between economic indicators and electric performance metrics. 

2. How did National Grid/NSTAR electric service territories differ? 

 In terms of account size, NSTAR had more total consumption tied up in large electric accounts than 

National Grid (46% vs. 35%). NSTAR had a greater number of large accounts and those accounts 

consumed more energy on average (14% more) than National Grid’s accounts.  

 In terms of building type, National Grid had a lot more total consumption tied up in large (<750 kW 

demand) manufacturing accounts5 than NSTAR (30% vs. 8%). NSTAR had more total consumption 

tied up in large education accounts (12% vs. 6%). Theoretically, National Grid’s greater 

concentration of total consumption in accounts associated with the manufacturing building type 

should make it more susceptible to macroeconomic conditions than NSTAR. However, at a town level, 

DNV GL did not find any correlations between employment rates and electric outcome metrics. 

3. How did small/large gas service territories differ? 

 Berkshire (40%) and Liberty (37%) had less total consumption tied up in large (80,000 to 

1,000,000 therms 2012 consumption) and very large (over 1,000,000 2012 therms) accounts than 

the other PAs, which each had 50% or more total consumption tied up in the large and very large 

accounts. 

 At a town level, employment rates were positively correlated with participation rates in gas 

programs. Participation rates were more strongly tied to overall gas program performance than they 

                                                
3
 Throughout the report, the terms “total consumption”, “total savings”, ”matched consumption”, and “matched savings” have specific meaning. Total 

consumption refers to the sum of consumption for all accounts in the 2011 billing data. Total savings refers to the sum of savings from all 

participating accounts in the 2012 tracking data. Approximately 24% of the 2012 electric savings and 56% of the 2012 gas savings were in 

accounts for which a match in the 2011 data was not available. The sum of consumption (savings) for which we could match accounts in the 

2011 billing and 2012 tracking data is referred to as matched consumption (savings). Section 2.2.4 contains additional discussion of these 

variables.  
4
 DNV GL had access to PA data that was organized on the account level. Generally, the evaluation team considered accounts to be a proxy for 

customers, although that is not completely accurate – customers can have multiple accounts. Throughout the report, “account” is used when 
referring to an analysis that was done specifically on that level. “Customer” is used in places where the finding is more general and not based on 

an account-level analysis. 
5
 Large manufacturing account means the account had over 750kW peak demand and it was associated with a building type of Manufacturing and 

Industrial. Likewise for large education account – large refers to the peak demand and education means the account was associated with a 

building type of education. 
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were for electric. However, employment rates were not significantly, directly related to overall gas 

savings rates. 

4. Why did small PAs have lower aggregate account and energy participation rates than large 

PAs?  

 Electricity 

o There was not a clear pattern that large PAs had better savings rates (total savings ÷ total 

consumption) than small PAs. Savings rates were not strongly correlated with participation 

rates. 

o Large electric (over 750 kW peak demand) accounts - specifically education, healthcare, and 

manufacturing - were extremely important for the achievement of savings goals. Despite 

making up less than 1% of billed accounts, large accounts represented the plurality of total 

consumption (39%), total savings (37%), and matched savings (49%). Thus, a 

disproportionally high amount of savings came from the large customers. 

o Under current practices of relying on large accounts for savings, the large PAs have more 

favorable territories for achieving savings. In general, the large PAs had greater availability 

of large accounts (more total consumption tied up in large and very large electric accounts). 

o The large PAs were more successful than the small PAs at getting savings out of large 

customers.  

o The large PAs organized their sales teams in a way that may give them a relative advantage 

over the small PAs when it comes to completing large projects. These organization choices 

are influenced by the size of each PAs’ customer base. 

 Large PAs had sophisticated market segmentation and multiple sales teams 

dedicated to specific customer types 

 Large PAs used memorandums of understanding (MOUs) to drive multi-year 

participation with large customers 

 Large PAs used subcontractors to reach mid-sized customer market 

 Small PAs had a handful of efficiency employees that were generalists 

 Small PAs reported having close relationships with their largest customers. 

o Within particular size and building type categories, PAs that achieved greater savings in non-

lighting end uses, particularly HVAC, performed better than those that only completed 

lighting projects. NSTAR commonly achieved the best savings ratios across the electric PAs, 

usually based on relatively strong HVAC performance. Additional in-depth interviews with 

NSTAR might reveal best practices that other PAs could use to increase HVAC savings. 

o For small PAs, the limited large customer base restricted the number of large projects 

completed in any given year. This increased the year-to-year variability of outcome metrics.  

 Gas 
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o Unlike electric, there was a clear pattern of large PAs achieving higher savings rates than 

small PAs. 

o There were fewer gas participants than electric participants, so the effects of projects 

completed by large accounts were stronger for gas. 

o As for electric, the large PAs had somewhat greater (in terms of percent of consumption) 

availability of large accounts than the small PAs. 

o As for electric, the way the large PAs were organized may have given them an advantage 

over small PAs for pulling greater savings out of the largest customers.  

o Areas that received gas and electric service from different PAs (which included all of the gas-

only PAs) had lower participation and savings rates than those that received gas and electric 

service from the same PA. This was explored in more detail in the next researchable 

question.  

o At the town level, economic analysis showed that participation rates were positively 

correlated with employment rates. 

5. How did aggregate gas savings differ between towns served by a single gas and electric PA 

and towns served by different gas and electric PAs? 

 Towns receiving gas and electricity service from the same PA (gas-electric same) in 2012 had 

greater gas savings rates (0.9%) than those receiving gas and electricity service from different PAs 

(0.6%). 

 Differences in participation rates, rather than savings per participant, appeared to be the main 

drivers of the differences in overall savings rates between the gas-electric same and gas-electric 

different town categories.  Much of the increased participation was achieved through spray valves 

and related hot water measures delivered by National Grid via the Direct Install program. DNV GL 

did not find evidence during this evaluation that differences were due to systemic coordination 

difficulties between gas and electric PAs. 

6. What were the differences in savings/participant for the Large Retrofit initiative? 

 Differences and reasons for differences within the Large Retrofit initiative were similar to those for 

the electric and gas programs considered as an aggregate. 

7. What were the differences in cost to achieve savings for the Large Retrofit initiative?  

 There was a strong, inverse relationship between average savings per participant and cost to 

achieve savings. Larger projects cost less per energy unit than smaller projects. 

 Average savings per participant appeared in turn to be driven by the percent of total consumption 

associated with the largest accounts. As small PAs generate greater proportions of savings from 

smaller accounts, their cost per kWh or therm is likely to increase. 

 In terms of budget proportions, the large gas PAs spent less on incentives than the small gas PAs 

and instead spent about twice as much on Marketing, Sales and Technical Assistance, and Market 
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Research. The large gas PAs also achieved better savings rates and participation rates than the 

small gas PAs, so these differences in budget allocations appear to be effective.6  

8. Why did Cape Light Compact and National Grid have declining Large Retrofit electric savings 

per participant trends while other PAs had increasing trends? 

 Cape Light Compact: 

o The average consumption of Cape Light Compact’s participants decreased each year from 

2011 to 2013. A majority of smaller accounts led to smaller projects. 

o It costs more to install efficiency measures in Cape Light Compact territory than in most 

other PA territories. 

o Cape Light Compact tracks “measures” differently than the other PAs. Cape Light Compact’s 

tracking data includes separate entries for “measures” such as “consulting services” and 

“recycling fee.” These measures include a cost to Cape Light Compact, but not savings. 

Including these measures in the savings calculations decreases Cape Light Compact’s 

savings per participant in the same year and increases savings per participant in later 

years.7  

 National Grid displayed a three-year decreasing trend explained by a very large CHP project in 2011. 

When this single project was removed from the 2011 data, the declining three-year trend 

disappeared.8 

9. Why was Cape Light Compact’s Large Retrofit cost/MWh increasing? 

 Between 2011 and 2013, Cape Light Compact’s Large Retrofit savings came from increasingly 

smaller projects. Smaller projects have higher cost per MWh saved. 

 Based on PA annual reports, installations cost more in Cape Light Compact territory than in most 

other PA territories. Total Large Retrofit program costs in Cape Light Compact territory were 

approximately two times higher than most other PA territories. 

 Service-related measures with positive costs and zero savings occurred more frequently in Cape 

Light Compact’s tracking data. This combination of cost with zero savings increased cost per MWh in 

2012 and decreased cost per MWh in 2013.  

 Recommendations 1.4

Based on our findings, DNV GL has several recommendations: 

 Small PAs should consider how to increase technical expertise relevant to their largest 

customers and strike long-term efficiency deals with their largest customers, perhaps in 

                                                
6
 DNV GL used budget allocations listed in annual reports, which do not provide details of specific costs within each category. Differences in 

organizational structures between large and small PAs could account for some of the budget allocation differences – large PAs usually have 

multiple people working on a single role and small PAs individual employees often serve in multiple roles. 
7
 DNV GL has provided Cape Light Compact with a separate memo that provides additional details of the effects of these measures. 

8
 DNV GL’s computation for 2013 savings per participant is based on a count of 968 participating accounts, whereas National Grid’s annual report 

listed 1,228 participating accounts. DNV GL has been unable to resolve this discrepancy. When using 1,228 accounts the 2013 savings per 

participant computes to 108,000 kWh. The effect of the single CHP project in 2011 still eliminates the declining three-year trend. 
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the form of MOUs. Small PAs reported they were already deeply involved with their largest 

customers. However the small PAs relied on more generalized staff that may not have the technical 

depth or specialized knowledge that the large PAs brought to bear. The small PAs’ large customers 

were large enough that they should have annual capital improvement budgets. The small PAs could 

secure a longer-term pipeline of savings if they could strike long-term deals with these customers to 

spend a certain amount of each annual capital improvement budget on energy projects. Over the 

long run, the savings from this pipeline might not exceed what the PAs could achieve with fortunate, 

rare projects from year to year, but they would provide a predictable and possibly steady stream of 

savings around which the small PAs could anchor the rest of their efficiency efforts. The 

dependability of these savings would also give regulators better expectations for the small PAs. 

Improved technical or industry-specific knowledge could help the small PAs complete larger projects 

with their large customers or increase the number of projects they complete with mid-sized 

customers. 

 Whenever possible, comparisons between PAs should be based on multiple years of data 

and focus on medium- or long-term trends. With fewer customers, smaller PAs should expect to 

have more variable results from one year to the next. Exploring longer term trends will help balance 

out the increased variability small PAs are likely to experience and provide fairer comparisons. 

 Large and small PAs should attempt to get greater savings from the small and mid-sized 

customers. Small PAs had a greater dependence on savings from small and mid-sized accounts 

than the large PAs. However, even the large PAs would benefit from increased savings in these 

customer categories. Getting savings from these smaller segments will require a greater number of 

projects, each of which is likely to have relatively low savings (and relatively high cost to achieve). 

The PAs already used subcontractors to address the small and mid-sized customer categories.  

Achieving greater savings from these segments will probably require expanding the use of 

subcontractors to reach a greater number of customers. Small PAs might be able to pool their 

resources to hire project expeditors to reach the mid-sized customers, along the same lines as the 

large PAs do. The large PAs could expand their use of project expeditors to reach a greater portion 

of the mid-sized market.  

Small customers usually participate through the Direct Install program, which is run by all PAs 

through subcontractors. The electric PAs could reach more small customers by expanding the 

number of subcontractors employed. The Main Street pilot programs have promise because they 

attempt to reach the very small customers that even the Direct Install program tends to overlook. 

The gas PAs are under-served by the current organization of the Direct Install program, so the PAs 

should collectively work on a reorganization that would better serve the gas PAs.  

 Expanded use of subcontractors could increase PA reach to smaller customers. The electric 

PAs already use subcontractors to implement the Direct Install program and the large PAs use PEX 

contractors to better serve the mid-sized customers. Expanding the use of subcontractors could 

increase energy savings from mid-sized customers, through multiple avenues. National Grid 
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employed a greater number of PEX contractors and had less involvement in the PEX-customer 

relationship than NSTAR. National Grid’s PEX practice apparently resulted in greater participation 

rates with shallower participation per customer. In contrast, NSTAR’s practice of using fewer PEX 

and keeping closer control of the PEX-customer relationship resulted in lower participation rates with 

deeper participation per customer.  

There are some risks involved in expanding the use of subcontractors. A number of the PEX 

interviews revealed that there was a need for monitoring and controlling the way the PEX 

contractors approached the market. DNV GL heard reports of some PEX undercutting others which 

created market uncertainty for the PEX. There should be safeguards in place to ensure that if a 

vendor committed resources to evaluate a project, they were assured the installation work. One 

area that could benefit all PAs would be to have a more standardized approach for engaging 

customers internally before involving subcontractors, then have a more competitive process for 

allocating the design and installation work to vendors. Additionally, the PAs should ensure that work 

is completed properly. 

 Targeted initiatives can make a difference. National Grid’s emphasis on spray valves in 2012 

made noticeable differences to its gas outcome metrics in several places. Other PAs are likely to be 

able to achieve similar results with spray valves. There was not sufficient data to estimate how long 

this initiative is sustainable or other measures that it would be successful with. 

1.4.1 Recommendations for Future Research 

During scoping and reviews of this project the following questions were raised that could not be addressed 

within the time and budget available. The more substantial questions are recorded here. Ideas for how these 

questions could be researched in the future are included in the key findings.  

 NSTAR achieved deeper savings than National Grid in most market segments, particularly in HVAC. 

What, specifically, is NSTAR doing differently than National Grid? Is NSTAR’s organizational structure 

simply more effective than what National Grid used to use?  

 What are the long term prospects for achieving energy savings from large customers?  

 Why don’t education and healthcare accounts have a lot of natural gas savings when they have high 

electric savings?  

 Very few of the zero-order correlations between economic variables and outcome variables were 

statistically significant. Is there a more complex relationship that can be expressed through a 

statistical model?  

 What level of savings are large housing authorities achieving? What is the best place for the PAs to 

claim those savings?  

 What is the effect of the large, ineligible customers (e.g. UMass) on the outcome metrics?  

 Is it really more expensive to install efficiency on Cape Cod?  

 How could the PAs achieve greater savings from office and retail buildings?  
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 Several PAs reported that state budget policies have changed in a way that makes it more difficult 

for state and local governments to get approval for capital improvement projects. What are those 

specific policies and how do they affect efficiency program outcomes?  
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2 KEY FINDINGS 

This section presents DNV GL’s key findings for this report. This section provides a comprehensive overview 

of the findings at a level of detail sufficient for most readers. Readers who desire a greater level of detail can 

consult the Detailed Findings section and Appendices. 

The Massachusetts Program Administrators (PAs) and Energy Efficiency Advisory Council (EEAC) engaged 

DNV GL to examine how differences among PAs affect the outcomes of commercial and industrial (C&I) 

energy efficiency programs.  In Phase I of this evaluation, DNV GL identified the parameters of the research 

project based on a preliminary review and analysis of the available data.  In Phase 2, the evaluation team 

answered the research questions identified in Phase 1.  This report describes the Phase 2 objectives, 

approach, and key findings and recommendations.   

 Evaluation Objectives 2.1

Over the past several years, the Commonwealth of Massachusetts has increased the standardization of 

efficiency programs across the eight participating PAs.  However, implementation and contextual differences 

still exist and the PAs continue to achieve varying levels of savings and costs to achieve savings.9  While 

these differences in performance were not unexpected, they were also not understood to the level of detail 

and verification necessary to implement improvements with a high degree of confidence and effectiveness.   

The stakeholders for this study (PAs and EEAC Consultants) asked DNV GL to provide an in-depth 

understanding of the factors that drove differences in efficiency program performance.  The objectives of 

this study were identified in the Phase 1 scope of work,10 and include the following:  

 Verify and document the reasons for the differences between PA savings and costs to achieve those 

savings 

 Identify potential opportunities to achieve greater savings and/or cost effectiveness 

 Assist the PAs and EEAC in understanding the achievement of customer equity across the state 

 Identify potential opportunities for increasing the consistency of program delivery statewide, 

particularly for customers served by multiple PAs. 

 Overview of Approach 2.2

DNV GL split the evaluation into two phases, with an option to conduct a third phase to investigate 

additional topics of interest to the stakeholders.  

In Phase 1, DNV GL investigated the data available to determine which analyses could be conducted during 

Phase 2.  Specifically, we completed the following evaluation activities: 

1. Reviewed 2011 and 2012 billing and program tracking data provided by the PAs 

2. Reviewed third-party data sources 

3. Made initial computations and conducted feasibility tests on metrics derived from the 2012 PA data 

4. Reviewed in-depth interviews already completed by DNV GL for past projects under the C&I 
Evaluation contract, including: the Expedited General Process Evaluation (Project 7), C&I Program 

                                                
9
 Many of these differences are documented in the 2013 Customer Profile report prepared by DNV GL. 

10
 (KEMA, Inc. 2014) 
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Process Evaluation (Project 10), the Mid-Size Customer Needs Assessment (Project 19), and 
Learning from Successful Projects (Project 32) 

5. Reviewed results and methods used for other related projects conducted recently by DNV GL in 
Massachusetts, including the Mid-Size Customer Needs Assessment and the 2012 C&I Customer 
Profile (Project 31) 

6. Generated an interim findings report and Phase 2 scope of work. 

Specific findings from Phase 1 were summarized in Appendix A. 

In Phase 2, DNV GL conducted a more detailed analysis of the available data to answer nine researchable 

questions identified in Phase 1.  Table 2-1 summarized the questions, focus of analysis, and basic analytic 

steps for Phase 2. 

Table 2-1. Researchable Questions for Phase 2 

Researchable Question 
Focus of 
Analysis Analysis 

1. How did small/large electric PA 
service territories differ? 

2012 all initiatives in 

aggregate 

 Developed firmographic and economic population 
summaries from tax assessor and county business 
patterns data 

2. How did National Grid/NSTAR 
electric service territories 
differ? 

3. How did small/large gas 
service territories differ? 

4. Why did the large PAs have 
better performance metrics 
than the small PAs?  

2012 all initiatives in 
aggregate 

Investigated the following two hypotheses: 

 How much of the differences in gas performance 
were due to dual PAs (question #4 above)? 

 How much did firmographic differences—both 
absolute number and concentration of different-
size by industry combinations—explain differences 
in electric and gas performance? 

5. How did aggregate gas savings 
differ between towns served by 
a single gas and electric PA 
and towns served by different 
gas and electric PAs? 

2012 all initiatives in 
aggregate, gas 
savings only 

 Identified towns with different gas/electric PAs, 
including specific PA combinations 

 Identified towns with same gas/electric PA 

 Compared performance metrics 

 Compared firmographics (if firmographics similar, 
evidence that practices make difference) 

6. What were the differences in 
savings/participant? 

2012 Large Retrofit 

only 

 Documented differences, then dig deeper into the 
details to explain the differences 

 Explored firmographic and end use participation 
breakdown 

 Connected to population firmographics 

 Connected to account management practices 

7. What were the differences in 
cost to achieve savings?  

8. Why did CLC and National Grid 
have declining Large Retrofit 
electric savings per participant 
trends while other PAs have 
increasing trends? 

9. Why was CLC’s Large Retrofit 
cost/MWh increasing? 

2011-2013, Large 
Retrofit only 

 Examined changes in incented end-use categories 
and participating industries in 2011, 2012, and 
2013 
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Consistent with the recommendations identified in Phase 1, the first step we took to address these nine 

questions was to acquire additional data.  DNV GL acquired these data from third-party sources, including 

the United States Census and the Commonwealth of Massachusetts.  We also interviewed PA representatives 

and subcontractors, focusing on efficiency program management and marketing strategies, to supplement 

information DNV GL obtained from in-depth interviews associated with other projects in the Massachusetts 

portfolio.  

2.2.1 Approach for Questions 1 through 3 

1. How did small and large electric PA service territories differ? 

2. How did National Grid and NSTAR’s electric service territories differ? 

3. How did small and large gas PA service territories differ? 

To address researchable questions 1 through 3, we investigated and summarized firmographic and economic 

differences between the PA service territories, and generated profiles of the buildings within each PA’s 

service territory.  Developing these profiles allowed us to establish how underlying, territory-wide 

differences that are beyond the control of the PAs could affect performance outcomes.  Data used for this 

activity included the PA billing11 and tracking data12, United States Census employment and population 

data13, United States Census County Business Patterns data14, and land-parcel-level tax assessor 

information from the Commonwealth of Massachusetts Office of Geographic Information15.   

2.2.2 Approach for Questions 4 through 9 

4. Why did the large PAs have better outcome metrics than the small PAs?  

5. Aggregated across the Large Retrofit, New Construction, and Direct Install initiatives, how did gas 
savings differ between towns who received gas and electricity from a single PA, and towns who 

received gas and electricity from different PAs? 

6. For the Large Retrofit initiative, what were the cross-PA differences in savings per participant?  Why 
did they occur? 

7. For the Large Retrofit initiative, what were the cross-PA differences in cost to achieve savings?  Why 
did they occur? 

8. For the Large Retrofit initiative, why did Cape Light Compact (CLC) and National Grid electric savings 
per participant decline from 2011 to 2013, while other PAs’ savings per participant increased? 

9. For the Large Retrofit initiative, why did Cape Light Compact’s cost per megawatt hour (MWh) 

increase from 2011 to 2013? 

To address questions 4 through 9, we observed specific performance differences and investigated potential 

causes of those differences.  This included establishing whether data supported previous perceptions of 

some specific performance differences, and drilling down into the data to identify what caused the 

differences.  The basic analytic process consisted of the steps listed below.  We completed the first three 

steps in order.  We completed steps 4 through 7 as necessary, and in the order that best explained the 

differences. 

                                                
11

 (PA Billing Data 2011) 
12

 (PA Tracking Data 2012) 
13

 (BLS 2014) 
14

 (EOLWD 2014) 
15

 (MassGIS 2014) 
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1. Observed cross-PA differences in savings rate (total savings divided by total sales), participation rate 
(total participating accounts divided by total billed accounts), and savings per participant 

2. Examined the effect of account size on the performance metric differences 

3. Examined the effect of savings ratio (participant savings divided by participant consumption) on the 
performance metric differences 

4. Examined the effects of building type, and of building type by size combinations, on savings 

5. Examined the effects of end uses, and of end uses by size combinations, on savings 

6. Examined the effects of building type by end use and size combinations on savings 

7. Examined PA process-related differences to determine effects of differences in PA marketing and 
sales strategies within the relevant industries. 

2.2.3 Large and Small Accounts 

In many places throughout this report, we compared findings across various sizes of accounts according to 

size categories.  These size categories were chosen for consistency with past DNV GL reports, particularly 

the 2012 Customer Profile Report.  The electric categories are based in part on qualification criteria for the 

Direct Install program – accounts under 300 kW are eligible. 

Table 2-2. Account Size Definitions 

Fuel Size Definition 

Electric 

Large Over 750kW peak demand 

Mid-sized / Medium 300-750 kW peak demand 

Small Less than 300 kW peak demand 

Gas 

Very Large Over 1,000,000 annual therm consumption 

Large 80,000 – 1,000,000 therm annual consumption 

Medium-large 40,000 – 80,000 therm annual consumption 

Medium-small 8,000 – 40,000 therm annual consumption 

Small Less than 8,000 therm annual consumption 

 

2.2.4 Total and Matched Consumption and Savings 

Throughout this report, DNV GL uses the terms “total consumption”, “total savings”, “matched consumption”, 

and “matched savings.” These terms have specific meaning:  

 Total consumption refers to the sum of consumption from all accounts found in the 2011 billing data 

 Total savings refers to the sum of savings from all participating accounts found in the 2012 tracking 

data 

 Matched consumption refers to the sum of consumption from the 2011 billing data set limited to 

accounts that existed in both the 2011 billing data and 2012 tracking data 
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 Matched savings refers to the sum of savings from the 2012 tracking data set limited to accounts 

that existed in both the 2011 billing data and 2012 tracking data sets.  

The distinction between total and matched consumption and savings is important because a quarter (24%) 

of the total electric savings and the majority (56%) of the total gas savings (in 2012) were from accounts in 

the tracking data that could not be matched to (2011) billing data.  

Whenever possible, our analyses used total consumption and total savings to retain as much data as 

possible and make fewer assumptions. However, for many of the analyses, we had to use matched savings 

because we needed information from both data sets (2011 billing and 2012 tracking) simultaneously. For 

example, analyses of savings within customer size categories used matched savings because the billing 

database contained the customer size information (demand and consumption) which was required to assign 

a participant (or savings) to a specific size category.  

Throughout the report, every time we use “consumption” or “savings” we specify whether we are referring 

to total or matched consumption. There are a few places where we deviate slightly from this convention: 

 Where we took data from annual reports, we drop the “total” and “matched” adjectives, because the 

distinction is not applicable to the annual reports. 

 For the analyses where we compared towns that receive gas and electricity from the same or 

different PAs, we used a subset of matched consumption and savings. This is explained at the 

beginning of that section. 

 For the sections focusing on the Large Retrofit initiative, we also used a subset of total/matched 

consumption/savings limited to the measures incented through Large Retrofit. This is also explained 

at the beginning of those sections. 
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 Key Findings 2.3

2.3.1 Q.1: How did small and large electric PA service territories differ? 

To answer this question, DNV GL documented underlying, territory-wide differences between the small 

(Cape Light Compact, Unitil, WMECO) and large (National Grid, NSTAR) electric PAs.  Table 2-3 provides our 

summary of the major differences between the electric PAs’ service territories.  These findings also identified 

factors that could affect efficiency program performance, but were beyond the ability of the PAs to control.  

The small PAs (Cape Light Compact in particular) had less total consumption tied up in large (over 750 kW 

demand) and very large (over 25 GWh consumption) accounts than the larger PAs.  Of the accounts with 

classified building types, office and retail were among the top three building types with the greatest amount 

of total consumption for all five PAs.  Manufacturing was in the top three for National Grid, Unitil, and 

WMECO.  Education was the third largest building type by total consumption for NSTAR; food sales buildings 

were the third type for Cape Light Compact. Cape Light Compact had smaller buildings in terms of square 

feet than the other PAs; National Grid and NSTAR had the largest. Under current practices of relying on 

large customers (particularly in manufacturing, education, and healthcare), Cape Light Compact is the main 

outlier and has the least favorable territory for generating savings. NSTAR has the most favorable territory.
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Table 2-3. Summary of Electric PA Differences 

Characteristic CLC 

National 

Grid NSTAR Unitil WMECO 

Number of large (>750kW) accounts 6 607 706 13 99 

Percent total consumption from large accounts 8% 35% 46% 39% 34% 

Percent total consumption from large education, 

healthcare, manufacturing accounts 

3% 16% 13% 18% 20% 

Percent total consumption from accounts over 

25,000,000 kWh per year (2011) 
0% 9% 12% 0% 7% 

Mean large account total consumption 12,104,565 7,537,070 8,806,323 6,699,449 7,661,615 

95th percentile account total consumption 119,032 208,433 282,399 169,138 289,957 

Three building types with most total consumption 

Office 

Retail 

Food Sales 

Retail 

Office 

Manufac-

turing 

Office 

Education 

Retail 

Manufac-

turing 

Office 

Retail 

Manufac-

turing 

Retail 

Office 

Median Building Area (square feet) 2,450 5,106 5,860 4,260 4,737 

Building area 99th percentile (square feet) 63,316 197,620 277,432 219,900 184,425 

Major Geographic Characteristics 

Cape Cod - 

Isolated 

East - 

relatively 

high density 

Boston Small 

footprint 

Large 

footprint, 

West - 

relatively low 

density 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), in-depth interviews
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Economic Differences 

DNV GL also examined United States Census employment data from 2010 to 2012 to estimate economic 

conditions in each PA’s territory. NSTAR’s territory had the most positive pattern of economic indicators, 

with an increase in both labor force and employment from 2010 to 2012; a pattern that suggested economic 

growth.  Unitil’s service territory had the most negative economic indicators: labor force and employment 

rates decreased from 2010 to 2012, and in 2012 Unitil was the only electric PA with double-digit 

unemployment rates.  The available economic indicators for the other PAs were mixed. Most had a declining 

labor force, but an increase in employment rates (Table 2-4).  Despite the differences seen at the PA level, 

correlations of changes in labor force, employment, and the savings and participation rates, calculated at 

the town level, were not statistically significant. 

Table 2-4. Overall Electric PA Territory Population and Labor Force Summary 

Variable Description CLC 

National 

Grid NSTAR Unitil WMECO 

Change in 
Labor Force 

Percent change in the labor 
force between 2010 and 2012 

-1% >-1% 1% -3% -1% 

Change in 

Employment 

Percent change in employment 

between 2010 and 2012 
1% 1% 2% -1% <1% 

Unemployment 
Rate 

Percent of labor force 
unemployed in 2012 

7% 8% 6% 10% 8% 

Source: (BLS 2014) 

2.3.2 Q.2: How did National Grid and NSTAR’s electric service territories 

differ? 

The stakeholders expressed interest in the differences between National Grid and NSTAR because the two 

large PAs constitute the majority of accounts, consumption, and savings in the state.  Similar to question 1, 

the findings for question 2 described factors that can affect efficiency program performance, but are beyond 

the ability of the PAs to control. Under the current practices of relying on large projects to meet efficiency 

goals, NSTAR’s electric territory appears more receptive to efficiency programs than National Grid’s.   

 NSTAR had more total consumption tied up in large electric accounts than National Grid (46% vs. 

35%). NSTAR had a greater number of accounts and those accounts consumed more energy on 

average than National Grid’s.  When considering the two largest size categories, NSTAR’s accounts 

in the >= 5,000 kW size band were generally larger on average and accounted for a greater 

percentage of total consumption than National Grid’s accounts. NSTAR derived 12% of its total 

consumption from accounts with consumption over 25 GWh in 2012 compared to 9% for National 

Grid – a relative difference of 33%. Considering the current reliance on large accounts to achieve 

savings goals, NSTAR’s territory was more favorable to program deployment. 

 National Grid’s electric total consumption was skewed towards manufacturing. National Grid had a 

much greater number of accounts in manufacturing with considerably greater total consumption tied 

up in this sector. With 30% of National Grid’s electric total consumption in the large group tied up in 

manufacturing, compared to 8% for NSTAR, National Grid was particularly reliant on its 

manufacturing accounts for deep savings. The strength of the manufacturing industry is more 
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closely tied to the economy than the other two key industries (education and healthcare, where 

NSTAR derived a relatively greater amount of total consumption), so theoretically, National Grid’s 

savings were more strongly tied to economic cycles.16 National Grid may find it easier to achieve 

savings during positive economic periods and more difficult during down periods. 

 National Grid had more total consumption tied up in mid-sized accounts than NSTAR (19% vs. 16%). 

Among mid-sized electric accounts, National Grid had more accounts, while NSTAR had slightly 

larger accounts in terms of average total consumption. Under the current PA practices of relying on 

larger accounts to meet savings goals, NSTAR has a slight advantage within mid-sized accounts.  

 National Grid had more of its overall total consumption tied up in small accounts than NSTAR (46% 

vs. 38%), and concentrated in the very small accounts (less than 50 kW demand: 22% National Grid, 

16% NSTAR). Most small electric participants come from the large end of the small accounts, and 

both PAs had roughly equivalent amounts of consumption tied up in the larger subcategories of the 

small electric accounts. 

2.3.3 Q.3: How do the small and large gas PA service territories differ? 

To answer question 3, DNV GL documented underlying, territory-wide differences between the large and 

small gas PAs. Similar to questions 1 and 2—which were focused on electric PAs—the findings for question 3 

described factors that can affect efficiency program performance that are beyond the ability of the PAs to 

control.  

The large gas PAs included National Grid gas and NSTAR gas.  The small gas PAs included Berkshire, 

Columbia17, Liberty, and Unitil gas.  For the most part, the differences between large and small gas PAs 

were similar to those between large and small electric PAs, though not as pronounced (Table 2-5).  Liberty 

in particular had less total consumption tied up in large and very large accounts than the other gas PAs.  

The manufacturing building type accounted for 19% of the gas total consumption statewide, but 36% of the 

total savings. The small PAs had less total consumption tied up in manufacturing than the large PAs. 

National Grid and NSTAR were the only two PAs where manufacturing appears in their top three gas using 

building types.

                                                
16

 Although DNV GL did not find statistically significant correlations to overall electric savings and employment statistics when computed at a town 

level. 
17

 The stakeholders have traditionally classified Columbia as a small PA despite its larger account counts because its efficiency program management 

structure more closely resembles that of the small PAs (few staff with broad responsibilities.) 
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Table 2-5. Summary of Gas PA Differences 

Characteristic Berkshire Columbia Liberty 

National 

Grid NSTAR Unitil 

Number of large and very large (>80,000 therms) accounts 63 384 25 553 412 25 

Percent total consumption from large and very large 
accounts 

41% 57% 37% 50% 50% 52% 

Percent total consumption from large & very large education, 
healthcare, manufacturing accounts 

17% * 7% 20% 18% 17% 

Mean large & very large account total consumption 244,765 495,462 390,186 415,646 300,494 285,337 

95th percentile account total consumption 27,234 18,798 19,385 22,244 29,410 29,774 

Percent total consumption in towns with same gas and 
electric provider 

0% 0% 0% 62% 58% 73% 

Three building types with most total consumption across all 
size categories 

Education 

Retail 
Food 

Service 

Food 

Service 
Other 

Education 

Retail 
Education 

Healthcare 

Office 
Retail 

Manufac-
turing 

Office 

Education 
Manufac-

turing 

Office 
Education 

Retail 

Median Building Area (square feet) 5,160 5,119 5,636 4,960 6,041 5,135 

Building area 99th percentile (sq. ft.) 234,028 205,052 278,619 221,160 219,326 219,900 

Major Geographic Characteristics 

C&I 
bunched 

along I-91 
and Rt. 7; 

limited large 
towns, 
fewer 

arterial 
roads.   

Large 
footprint in 

West 

Small 
footprint; 

customers 
clustered in 

Fall River; 
Proximity to 
Providence 

RI may 
impact 

customer 
base  

Contains 
Boston 

Contains 
suburbs 
west of 

Boston, (I-
190 to I-95 

loop); 
Much of 
western 
suburbs 
section 

shared with 
different 

electric PA. 

Very small 
footprint 

Note: Columbia did not include building type information in the 2011 billing data provided to DNV GL. 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), in-depth interviews
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Economic Differences 

National Grid and NSTAR gas territories had the most positive employment data.  In both cases, their labor 

forces and employment rates increased from 2010 to 2012, which suggests economic growth.  Unitil’s gas 

territory saw decreasing labor force and employment rates, suggesting economic shrinking. The results for 

other PAs were mixed.  Most had a declining labor force and increasing employment rates. Liberty had the 

worst conditions in its territory due to a double-digit unemployment rate (Table 2-6).  

Correlations (at a town level) between 2012 participation rates and unemployment rates were negative and 

statistically significant.  This indicates that as unemployment increased, participation rates in gas programs 

decreased.  The high unemployment rates in Liberty, Columbia, and Unitil territory made it more challenging 

to generate participation in gas programs.  No other correlations between the economic data and outcome 

metrics were statistically significant. 

Table 2-6. Overall Gas PA Territory Labor Force Summary 

Variable Description Berkshire Columbia Liberty 
National 
Grid NSTAR  Unitil  

Change in 
Labor Force 

Percent change in 
the labor force 
between 2010 and 
2012 

-1% >-1% -1% <1% <1% -3% 

Change in 

Employment 

Percent change in 
employment 

between 2010 and 
2012 

>-1% 1% 1% 2% 2% -1% 

Unemployment 
Rate 

Percent of labor 
force unemployed 
2012 

6% 8% 12% 6% 7% 10% 

Source: (BLS 2014)  
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2.3.4 Q.4: Why did large PAs have better performance metrics than the 

small PAs?  

This question investigated the perception that large PAs achieved better performance metrics than small PAs. 

DNV GL’s analysis tested whether this perception was true, and, where there were differences, sought to 

explain why the differences occurred.  

2.3.4.1 Performance Metrics 

To answer question 4, DNV GL considered multiple metrics, listed below.  For each of these metrics, we 

made separate calculations for electricity and gas, as well as for different segments of each PA (e.g., large 

electric accounts). 

 Savings rate – this was defined as energy saved by efficiency program participants (total savings) 

divided by the total energy consumed in a PA territory or segment (total consumption): 

∑ 𝑇𝑜𝑡𝑎𝑙 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠

∑ 𝑇𝑜𝑡𝑎𝑙 𝐵𝑖𝑙𝑙𝑒𝑑 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛
 

 Participation rate18 – this was defined as the total number of accounts that participated in an 

efficiency program divided by the total number of billed accounts in a PA territory or segment: 

# 𝑇𝑜𝑡𝑎𝑙 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝑎𝑐𝑐𝑜𝑢𝑛𝑡𝑠

# 𝑇𝑜𝑡𝑎𝑙 𝑏𝑖𝑙𝑙𝑒𝑑 𝑎𝑐𝑐𝑜𝑢𝑛𝑡𝑠
 

 Savings per participant – this was defined as the total energy saved by efficiency program 

participants (total savings) divided by the total number of participating accounts within a PA 

territory or segment: 

∑ 𝑇𝑜𝑡𝑎𝑙 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠

𝑇𝑜𝑡𝑎𝑙 # 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝑎𝑐𝑐𝑜𝑢𝑛𝑡𝑠
 

 Average participant consumption – this was defined as the sum of matched consumption divided by 

the number of matched participating accounts within a PA territory or segment: 

∑ 𝑀𝑎𝑡𝑐ℎ𝑒𝑑 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡 𝐵𝑖𝑙𝑙𝑒𝑑 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

# 𝑜𝑓 𝑚𝑎𝑡𝑐ℎ𝑒𝑑 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝑎𝑐𝑐𝑜𝑢𝑛𝑡𝑠
 

 Savings ratio – this was defined as the energy saved by efficiency program participants (matched 

savings) divided by the total energy consumed by those participants (matched consumption): 

∑ 𝑀𝑎𝑡𝑐ℎ𝑒𝑑 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠

∑ 𝑀𝑎𝑡𝑐ℎ𝑒𝑑 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡 𝐵𝑖𝑙𝑙𝑒𝑑 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛
 

When calculating any of the above metrics within a size category, DNV GL used matched consumption and 

matched savings because all size information came from the billing data. Average participant consumption 

and savings ratio always used matched savings and matched consumption because they are inherently 

limited to participants and also rely on consumption data. Participation data came from the tracking 

database and consumption data came from the billing database, so these ratios could only be calculated on 

accounts that were present in both datasets (matched accounts). 

                                                
18

Note, a high participation rate is not necessarily positive.  A PA could achieve a 100% participation rate by handing out free LEDs to every customer, 

but this would not necessarily translate into savings.  
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These metrics were interdependent (Figure 2-1). Customer consumption affects participant consumption – 

PAs with larger customers have the potential to have larger participants. Savings ratios were affected by the 

end uses installed and the size of the participant. Larger participants needed to install more (or more 

extensive) end uses to achieve higher savings ratios. The combination of savings ratios and participant size 

affected savings per participant. As participants increase in size, they can complete larger projects and 

savings per participant increases. Likewise, as each participant achieves deeper savings, savings per 

participant increases. The amount of savings each customer achieved and the number of customers 

participating determined total PA savings (savings rate). As more participants participate and as those 

participants each have greater savings, PA savings increases.  
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Figure 2-1. Interdependence of Metrics 

Savings Rate

Savings Ratio 
(depth of savings)

Customer 
Consumption

Participant

Consumption

Savings per 
Partcipant

Participation 

Rate

End uses 

ins talled

more end uses =
greater savings

larger customers = 
potential for larger 

participants

the bigger the 
participant the more 

they have to save to 
achieve depth

bigger 
customers can 

save more each

participants with 
deeper savings, 

save more each

the more each 
participant saves

the more the PA 
saves

the more 
customers who 

participate, the 
more the PA 
saves
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2.3.4.2 Differences in Electric Performance 

Savings Rate and Participation Rate 

In 2012, savings rates ranged from 1.3% for Cape Light Compact to 2.1% for NSTAR (Figure 2-2).  Though 

some of these differences were relatively large, there was not a clear pattern that large PAs had better 

savings rates than small PAs.  While one of the small PAs did the worst and one of the large PAs did the best, 

Unitil and WMECO (small PAs) both did better than National Grid (large PA).  

Figure 2-2. Overall Savings Rate, by Electric PA 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Participation rates varied more than savings rates (Figure 2-3).  There was not a clear savings rate pattern, 

though the small PAs tended towards greater participation rates. Additionally, PAs with a greater proportion 

of small accounts tended to have higher participation rates, and PAs with greater proportions of mid-sized or 

large accounts tended to have lower participation rates.  

Figure 2-3. Overall Participation Rate, by Electric PA 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Electric Savings per Participant 

In terms of overall savings rate, the large PAs were not clearly outperforming the small PAs.  However, 

when it comes to savings per participant, some clearer differences emerge.  The large PAs achieved much 

higher matched savings per large participant (peak demand over 750 kW) than the small PAs.  In the mid-

sized category (peak demand from 300 to 750 kW), NSTAR and Unitil had a relatively high matched savings 

per participant while Cape Light Compact had a relatively low matched savings per participant.  In the small 

category (less than 300 kW peak demand) National Grid had relatively high matched savings per participant 

and Cape Light Compact had relatively low matched savings per participant (Figure 2-4). 

Figure 2-4. Average Matched Savings per Participant, by Electric PA and Demand Category (All Electric 

Participants) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

Large Electric Accounts 

National Grid and NSTAR achieved high matched savings per participant through a combination of having 

relatively large participants and getting relatively high savings ratios out of those participants (4.3% and 

3.9%, respectively). National Grid’s high savings ratio was due to strong performance in the manufacturing 

sector where National Grid’s large electric matched consumption is concentrated. NSTAR tended to 

outperform National Grid in other building types because of HVAC end uses.  Cape Light Compact’s low 

savings ratio (0.8%) explains why its average matched savings per participant were much lower than 

expected based on average matched participant consumption. Comparisons of the end uses through which 

each PA achieved savings in 2012 reveal that Cape Light Compact did not get as much matched lighting 

savings from each participant as the other PAs except for NSTAR. Unitil had relatively small accounts and a 

relatively low savings ratio (3.0%), achieved through some manufacturing and a lighting project. WMECO 

had a pedestrian savings ratio (3.2%), brought down by completing very small projects with their large 

education and healthcare accounts. 
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Mid-sized Electric Accounts 

Differences in matched savings per participant for the mid-sized electric accounts were due to the savings 

ratios (depth of savings) that the PAs achieved rather than the average matched consumption of the 

participants. Cape Light Compact and National Grid had a relatively low savings ratio in 2012 (4% and 6% 

respectively) primarily due to a lack of matched HVAC savings with their medium electric accounts. NSTAR’s 

savings ratio (8%) benefited from CHP projects in 2012. Unitil had one very large project with a mid-sized 

account in 2012 that greatly increased its savings ratio (11%). WMECO’s savings ratio (6%) was enhanced 

by some very large HVAC projects. 

Small Electric Accounts 

Matched savings per participant for the small electric accounts was explained by a combination of average 

customer size and savings ratios. National Grid achieved the greatest matched savings per participant 

through a combination of having relatively large participants and getting the best savings ratio (15%). 

National Grid completed some very large HVAC and motors/drives measures with their retail, manufacturing, 

and healthcare accounts. NSTAR’s savings ratio (14%) was slightly lower than National Grid’s. In both 

manufacturing and warehouse and storage the majority of NSTAR’s installed measures were small lighting 

measures. Unitil achieved a relatively low savings ratio of 13% because almost all of its measures in this 

size category were lighting. WMECO tied with National Grid for the highest savings ratio (15%). WMECO 

completed lighting, refrigeration, and HVAC projects in this size category. 

Cape Light Compact’s low matched savings per participant was driven by a low savings ratio (7%).Cape 

Light Compact’s 2012 savings ratio was lowered in part because of several “measures” that were recorded 

with zero savings. When these measures are removed from the computation, Cape Light Compact’s savings 

ratio increases to 11%. This was much closer, but still lower than the savings ratios of the other PAs.  

It should be noted that these zero savings measures negatively affected same-year (2012) calculations, but 

are likely to positively affect calculations for later years. Most of these measures contained descriptions of 

“consulting fee”, which produced savings in 2013. Thus, 2012 carried some of the costs for savings that 

accrued in later years. 



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 28 

 

2.3.4.3 Other Factors Affecting Electric Performance 

Importance of Large Accounts 

Large electric (over 750 kW peak demand) accounts were extremely important for the achievement of 

savings goals (Figure 2-5).  

 Number of Accounts - In terms of number of accounts, the large accounts represented less than 1% 

of all accounts. 

 Total Consumption - The plurality (39%) of overall statewide total consumption was concentrated in 

the large accounts.  

 Total Savings - The large accounts also generated the plurality (37%) of electric total savings in 

2012. The proportion of total savings from the large accounts was approximately the same as the 

proportion of total consumption, this relationship did not hold true for the small (less than 300 kW) 

or mid-sized (300 – 750 kW) accounts. 

 Matched Savings – The large accounts represented approximately half (49%) of the matched 

savings. Large electric customers were the only category that generated a greater share of matched 

savings (49%) than total consumption (39%).   

Thus, using either matched or total savings, relative to the other size categories, large electric accounts 

generated a disproportionately greater amount of savings than consumption. 

Figure 2-5. Percent of Accounts and Savings by Peak Demand – 2012 Electric 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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2012. Within this size category, education included colleges and major universities, and healthcare included 

large hospitals.  

Results from the in-depth interviews suggested that large education, healthcare, and manufacturing were 

the most important building types for achieving savings goals because of the energy-using equipment of 

these building types (e.g. large central plants). The consumption data showed that even among the large 

electric accounts, the majority of total consumption was tied up in these identifiable building types.19 

Additionally, large education, healthcare, and manufacturing contributed to a greater proportion of total 

savings than they did total consumption. Despite representing a large portion of the total savings, large 

office was excluded from the key categories because the proportion of total savings from office was less 

than the proportion of total consumption. Taken together, this indicates that PAs with a greater 

concentration of total consumption in large education, healthcare, and manufacturing will have a relatively 

easier time achieving savings goals than those with a greater concentration of other building types. 

Table 2-7. Accounts and Savings by Building Type – Large (over 750 kW) 

Building Type 

Number 

of Total 
Accounts 

Matched 

Savings 
(kWh) 

Percent of 

Statewide 
Total Savings 

Total 

Consumption 

(kWh) 

Percent of 

Statewide 
Total 
Consumption  

Education 124 35,790,825 6% 1,060,277,433 4% 

Food Sales 13 367,797 <1% 88,914,126 <1% 

Food Service 23 498,736 <1% 181,320,902 1% 

Healthcare 105 37,727,937 7% 1,132,493,100 4% 

Lodging 33 14,741,269 3% 233,069,177 1% 

Manf. & Indust. 221 60,500,517 11% 2,202,152,594 7% 

Office 312 35,295,092 6% 2,944,678,113 10% 

Other 28 12,623,757 2% 188,602,226 1% 

Public Assembly 14 1,854,545 <1% 76,865,247 <1% 

Retail 77 5,849,760 1% 429,812,165 1% 

Unclassified 473 96,785 <1% 3,065,184,656 10% 

Warehouse 8 909,396 <1% 107,115,717 <1% 

Total 1,431 206,256,417 37% 11,710,485,458 39% 

Note: The percent of statewide accounts was <1% for all building types in this size category. 

Note: The savings and percent savings in this table exclude the 24% of total 2014 savings that could not be assigned to a 

size category. 

Source: (PA Billing Data 2011) and (PA Tracking Data 2012) 

“Whale” projects. Relatively rare, large projects (e.g., CHP projects) strongly affected the matched 

savings per participant computations in the large account segment, even for the large PAs. This was 

supported by the fact that the plurality of total savings statewide came from less than 1% of the accounts. 

Because the large PAs have more total consumption tied up in large accounts—particularly in the key 

building types of education, healthcare, and manufacturing—they have more opportunities to secure these 

high-impact projects.  
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 As opposed to the unclassified category which also made up a large portion of total consumption. 
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DNV GL examined the PAs’ current reliance on large projects by computing the proportion of 2012 total 

savings from the 10 accounts with the greatest savings (not requiring that the accounts were matched with 

the billing data)20 within each PA. To provide a point of reference for how much consumption the largest 

accounts represented, we also computed the proportion of 2012 total consumption from the 10 accounts 

with the greatest consumption. The top 10 savers and top 10 consumers were not necessarily the same 

accounts. Proportions from each group for each PA are plotted in Figure 2-6. The top 10 savers accounted 

for a greater proportion of total savings than the proportion of total consumption accounted for by the top 

10 consumers, underscoring the importance of large projects. The sum of the 50 top savers (10 from each 

PA) accounted for 22% of total savings, while the sum of the 50 top consumers (10 from each PA) 

accounted for only 6% of total consumption. Small PAs derived a greater proportion of total savings from 

the top 10 savers than the large PAs because they had fewer participants than the large PAs, so the top 10 

make up a larger proportion of their participants. This effect was particularly strong for Unitil, which only 

had 78 participants and one very large project in 2012. 

Figure 2-6. Savings from Top 10 (2012) vs. Consumption from Top 10 (2011) – Electric 

 
Note: Overall savings refers to the sum of the 50 savers and consumers (10 from each PA) divided by the sum of savings 
or consumption across all five PAs.  
Note: Savings are from the 10 accounts with greatest savings for each PA. Consumption is from the 10 accounts with the 
greatest consumption for each PA. They are not necessarily the same accounts.  Twelve out of the 50 top participants did 
not have available consumption data.  DNV GL used the mean consumption by PA as a proxy for these participants when 
calculating total Top 10 participant consumption. 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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 We assumed that the top 10 savers from each PA were all in the large customer category. 
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Other Factors Affecting Performance 

Year-to-year Variability. With fewer accounts and therefore fewer projects, the small PAs were more 

affected by outlier large projects than the large PAs. The smaller number of large accounts also made it 

difficult for the small PAs to produce “whale” projects year after year. This resulted in a higher year-to-year 

variability in savings per participant for the smaller PAs. Unitil is the best example of this phenomenon as 

shown in the Figure 2-7.  

Figure 2-7 displays the total savings per participant by electric PA for 2011 through 2013 as well as the 

variance across these years. The variance estimate used is the maximum savings over the three years 

divided by the minimum savings over the three years.21 For example, Cape Light Compact’s kWh total 

savings per participant was almost 2 times higher in 2011 (21,030 kWh/participant) than the lowest total 

savings in 2013 (11,047 kWh/participant), so the variance factor is 1.9.  

When comparing the electric PAs, the larger PAs, National Grid and NSTAR, do have slightly lower variances 

than the smaller PAs. Unitil has the highest variance, which is in line with it being such a small customer 

base. While the savings goals for small PAs do account for them having fewer customers, having so few 

large accounts affects the variability in savings achieved from year to year. Because the small PAs have 

greater variability in outcomes, it is important for cross-PA comparisons to integrate multiple years of data 

and focus on medium- and long-term outcomes to the extent that is methodologically feasible. 

Figure 2-7. Variance of Electric Total Savings per Participant by Electric PA 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

Saturation. Interview respondents from the small PAs indicated that the small PAs face greater levels of 

saturation among their largest customers due to their smaller overall customer bases. According to 

respondents, large PAs have greater immunity to saturation because they have enough large customers and 
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 DNV GL used this calculation of variance to control for the differing levels of average savings per participant observed for each PA. 



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 32 

 

the technologies advance fast enough that they have a steady pipeline of new projects. These assertions 

could not be verified in the current evaluation, but there are several ways in which the claim could be 

plausible. First, the smaller PAs tend to have less consumption tied up in very large customers. With 

marketing practices that prioritize the largest customers, that base could be depleted more rapidly by the 

smaller PAs than the larger PAs. Secondly, participating customers may experience psychological fatigue and 

become unwilling to install measures year after year. One way to test relative levels of saturation would be 

to compare the energy use per square foot of the largest customers in the small PA territories to those in 

the large PA territories. If the small PAs are truly maximizing the efficiency of their largest customers, they 

should have a detectably lower energy use per square foot than comparable buildings in the large PA 

territories. 

Account management and personnel differences. The large PAs have dozens of employees working on 

efficiency, and sufficient personnel to afford specialization into specific roles (e.g. engineering), market 

segments (e.g. government), and strategic initiatives. The large PAs also make use of project expeditor 

contractors (PEX) to extend their reach to more customers. Finally, large PAs have begun using 

memorandums of understanding (MOUs) as a way to negotiate incentives and secure a long-range savings 

pipeline.  

For the most part, the small PAs do not organize themselves in the same way. They generally have one to 

five staff members working on efficiency. Those staff members are typically occupied by the day-to-day 

operations of the energy efficiency programs, and they have to cover a wider range of activities than the 

staff at the large PAs. For example, National Grid had more than 10 people focused solely on selling 

efficiency, while the two staffers at Berkshire had to sell efficiency, do all the reporting to the state, and 

manage the evaluation process. The small PAs claimed that they do not (individually) have the customer 

base to justify or support the level of specialization implemented by the large PAs. A possible way for 

smaller PAs to increase specialization is by jointly hiring specialized staff or contractors.  Some of the small 

PAs reported beginning to use MOUs, but the in-depth interviews indicated they did not use them to the 

same extent as the large PAs. 

In-depth interviews with the PEX contractors revealed that there were differences in PEX management 

practices between the large PAs. Both National Grid and NSTAR reported having staff dedicated to the 

management of subcontractors. However, the interviewed PEX contractors reported that NSTAR was more 

actively involved in the PEX process, and managed the relationship with the customer more closely than 

National Grid. They described National Grid as being less engaged, usually provided nothing more than 

contact information, and left the PEX to its own devices to pursue the opportunity. National Grid’s less 

involved approach was seen as a problem by two of the three interviewed PEX contractors. These 

contractors reported that some of National Grid’s preferred PEX contractors poached customer leads after 

engineering studies. These PEX contractors claimed this practice created an uncertain market environment 

and loss of revenue. In the mid-sized electric customer segment (the one primarily served by PEX 

contractors) National Grid achieved higher participation rates and lower savings ratios than NSTAR. It is 

plausible that these differences in performance were related to the differences in PEX management practices. 
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Table 2-8. Summary of Electric PA Strategies and Challenges 

Characteristic CLC 

National 

Grid NSTAR Unitil WMECO 

Strategies for reaching 

large customers 

Two 

generalist 

employees, 

moving 

towards 

additional 

staff;  

Starting to 

use MOUs 

Segment 

market 

according to 

size and 

industry; 

Specialized 

teams by 

industry;  

Use MOUs 

Segment 

market 

according to 

size and 

industry; 

 Specialized 

teams by 

industry; 

 Use MOUs 

Close 

relationships 

with all large 

customers; 

 Handful of 

generalist 

employee; 

 Negotiates 

incentives 

Merged with 

NSTAR in 

2013 

Strategy for reaching 

mid-sized customers 

Do not 

distinguish 

from large 

Many PEX 

contractors;  

On-bill 

financing 

Fewer PEX 

contractors 

Treat like 

large 

customers 

Merged with 

NSTAR in 

2013 

Specific challenges 

Geographic 

isolation; 

seasonal 

consumption; 

Dearth of 

local 

contractors; 

Dearth of 

large 

customer 

Reaching mid-

sized segment  

Reaching mid-

sized segment 

Small service 

territory; 

 Convincing 

large 

customers to 

participate 

year after 

year  

Merged with 

NSTAR in 

2013 

2.3.4.4 Differences in Gas Performance 

Savings Rate and Participation Rate 

Performance differences between the large (National Grid and NSTAR) and small gas PAs (Berkshire, 

Columbia, Liberty, and Unitil) were clearer than for electric. The two large gas PAs achieved higher savings 

rates than the small gas PAs. The one apparent exception was Unitil (Figure 2-8), whose savings rate in 

2012 was significantly increased by the completion of one very large project. Without that one project, 

Unitil’s 2012 savings rate would be 0.6%—about the same as the other small PAs.  
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Figure 2-8. Gas Savings Rate by PA 

  
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

The differences in participation rates between large and small PAs were also more apparent for gas than for 

electric (Figure 2-9). Overall, the large gas PAs had greater participation rates than the small gas PAs. 

National Grid had the highest participation rate; Columbia and Unitil had the lowest. National Grid’s high 

participation rate was driven by an aggressive spray valve program in 2012. This boost to participation 

helped National Grid achieve a higher savings rate than NSTAR in 2012. 

Figure 2-9. Gas Participation Rate by PA 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings per Participant 

As was the case for electric, the most substantial differences between large and small gas PAs occurred in 

matched savings per participant for the largest accounts (Figure 2-10). In fact, matched savings per 

participant differences for the large gas accounts were even more influenced by large, outlier projects than 

the electric results. In the case of the very large accounts, excluding a single very large project would 

decrease National Grid’s 85,000 therms matched savings per participant to about 23,000 therms. Excluding 

Unitil’s largest project in the large category would decrease its matched savings per participant to about 

23,000 therms, as well.22  

Figure 2-10. Gas Matched Savings per Participant by Size 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

Very Large Accounts (>1,000,000 therms) 

Columbia, National Grid, and NSTAR completed Large Retrofit projects with very large gas accounts in 2012. 

National Grid’s matched savings per participant was the greatest because it had the largest accounts and a 

very large single project that drove up this outcome metric. Without that single outlier, its matched savings 

per participant would be average. Columbia had the lowest matched savings per participant due to limited 

projects (HVAC only) in limited building types (office, public assembly). 

Large Accounts (80,000 – 1,000,000 therms) 

Differences in matched savings per participant in this size category were due primarily to differences in 

account size or outliers. Except for Unitil, the matched savings per participant pattern mirrored average 

                                                
22
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matched participant consumption. Unitil achieved much deeper matched savings than the other PAs in this 

category in 2012, due to a single large outlier project. 

Medium Large Accounts (40,000 – 80,000 therms) 

Average participant size of matched participants in this subcategory was similar across all the gas PAs. Unitil 

had much greater matched savings per participant in this category due to a single very large education 

account. National Grid and Columbia had relatively low matched savings per participant because much of 

their savings in this subcategory came from spray valves. 

Medium Small Accounts (8,000 – 40,000 therms) 

Average participant size of matched participants in this subcategory was also similar across gas PAs. 

Berkshire and NSTAR had relatively high matched savings per participant in this category because they 

completed several relatively larger HVAC projects (boilers) while most of the savings for the other PAs were 

concentrated in hot water (spray valves). 

Small Accounts (<8,000 therms)  

Differences in matched savings per participant in this size category were primarily due to differences in 

average matched consumption per account. 
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2.3.4.5 Other Factors Affecting Gas Performance 

Importance of Large Projects 

Large (80,000 to 1,000,000 therms consumption) gas accounts were relatively important for the 

achievement of savings goals at a statewide level (Figure 2-11):  

 Number of accounts - In terms of number of accounts, the large customers made up only 1% of the 

accounts. 

 Total Consumption - The plurality (26%) of overall statewide total consumption was concentrated in 

the large gas accounts.  

 Total Savings - The large gas accounts also generated the plurality (18%) of gas total savings in 

2012. 

 Matched Savings – The large gas accounts generated the plurality (41%) of matched savings, and 

generated a greater portion of the matched savings than total consumption (26%; as did medium 

large).  

Thus, using total or matched savings and relative to the other categories, large gas accounts generated a 

disproportionately greater amount of savings than consumption. 

Figure 2-11. Percent of Gas Accounts and Savings, by Account Size 

 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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As for electric, the education, healthcare, and manufacturing building types were important for gas savings. 

In combination, very large and large accounts in those three building types accounted for about 25% of total 

gas savings in 2012. The very large and large education23, healthcare, and manufacturing building types 

(Table 2-9, Table 2-10) were important for statewide gas total savings. These sectors contributed about the 

same proportion to total savings as to total consumption. Manufacturing was particularly important. Office 

contributed a notable amount to total savings, but this proportion was less than the proportion of total 

consumption that came from office. Taken together, this indicates that PAs with a greater concentration of 

total consumption in large education, healthcare, and manufacturing will have a relatively easier time 

achieving savings goals than those with a greater concentration in other building types. 

Table 2-9. Accounts and Savings by Building Type - Very Large (over 1,000,000 therms) 

Building Type  
Num. 

Accounts 

Matched 

Savings 
(Therms) 

Percent of 

Statewide 

Total 
Savings 

Total 

Consumption 
(Therms) 

Percent of 

Statewide 

Total 
Consumption 

Education 7 28,866 <1% 9,815,679 1% 

Food Sales 1 0 0% 1,094,418 <1% 

Food Service 0 0 0% 0 0% 

Healthcare 9 28,675 <1% 13,652,217 1% 

Lodging 2 0 0% 3,765,583 <1% 

Manf. & Indust. 18 741,120 5% 49,177,084 4% 

Office 10 98,737 1% 51,184,458 5% 

Other 3 31,006 <1% 14,701,145 1% 

Retail 2 4,439 <1% 2,792,604 <1% 

Unclassified 29 101,584 1% 136,611,308 12% 

Warehouse 0 0 0% 0 0% 

Total 81 1,034,427 7% 282,794,496 25% 

Note: The percent of statewide accounts was <1% for all building types in this size category. 

Note: The savings and percent savings in this table exclude the 57% of total 2014 savings that could not be assigned to a 
size category. 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

                                                
23

 In the very large and large category, most education building types are colleges and university buildings, rather than K-12 schools. 
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Table 2-10. Accounts and Savings by Building Type, Large (80,000 – 1,000,000 therms) 

Building Type 
Num. 
Accounts 

Matched 

Savings 
(Therms) 

Percent of 

Statewide 
Total 
Savings 

Total 

Consumption 
(Therms) 

Percent of 

Statewide 
Total 
Consumption 

Education 146 429,546 3% 23,881,150 2% 

Food Sales 12 6,384 <1% 2,750,608 <1% 

Food Service 35 87,795 1% 6,793,487 1% 

Healthcare 83 290,729 2% 26,406,315 2% 

Lodging 30 6,779 <1% 5,409,264 <1% 

Manf. & Indust. 104 766,018 5% 27,102,495 2% 

Office 162 424,820 3% 34,774,430 3% 

Other 33 80,194 1% 6,517,591 1% 

Public Assembly 16 123,325 1% 2,206,940 <1% 

Retail 162 189,817 1% 27,399,423 2% 

Unclassified 596 124,199 1% 129,315,044 12% 

Warehouse 2 0 0% 1,210,839 <1% 

Total 1,381 2,529,606 18% 293,767,587 26% 

Note: The percent of statewide accounts was <1% for all building types in this size category. 

Note: The savings and percent savings in this table exclude the 57% of total 2014 savings that could not be assigned to a 

size category. 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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“Whale” projects. DNV GL examined the gas PAs’ current reliance on large projects by comparing the 

proportion of 2012 total savings and 2012 total consumption generated by the 10 accounts that saved the 

most gas ((not requiring that the accounts were matched with the billing data)24 within each PA. As with the 

top 10 electric savings and consumption comparison, the top 10 savers were not necessarily the same 

accounts as the top 10 consumers. The importance of large projects is supported by the fact that the top 10 

savers accounted for much more total savings than the percentage of total consumption made up by the top 

10 consumers (Figure 2-12). The sum of the 60 top savers (10 from each PA) accounted for 49% of total 

savings while the sum of the 60 top consumers (10 from each PA) accounted for only 20% of total 

consumption. There were fewer gas participants in 2012 than electric participants, so the top 10 savers 

made up a greater proportion of both total savings and total consumption than in the electric analysis. As in 

the electric analysis, the small PAs derived a greater proportion of total savings from the top 10 savers, 

because they had fewer participants than the large PAs. The current high levels of reliance on large accounts 

for savings may not necessarily be the case in the future, especially if marketing emphasis shifts to mid-

sized customers. 

Figure 2-12. Total Savings from Top 10 (2012) vs. Total Consumption from Top 10 (2011) – Gas 

 

Note: Overall savings refers to the sum of the 60 savers and consumers (10 from each PA) divided by the sum of savings 
or consumption across all six PAs.  
Note: Savings are from the 10 accounts with greatest savings from each PA. Consumption is from the 10 accounts with 
the greatest consumption from each PA. They are not necessarily the same accounts. Twenty-two out of the 60 top 
participants did not have available consumption data.  DNV GL used the mean consumption by PA as a proxy for these 
participants when calculating total Top 10 participant consumption. Source: (PA Billing Data 2011) and (PA Tracking Data 
2012) 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012) 
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 We assumed that the top 10 savers from each PA were all in the large customer category. 
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Large projects had a stronger influence on gas than electric savings because there were much fewer gas 

than electric participants in 2012. Mathematically, outliers have a stronger effect on averages that are 

calculated with fewer data points than those that contain more data points. Statewide, there were a total of 

17 matched participants in the very large gas category and another 96 in the large gas category. In 

comparison, there were 448 matched participants in the large (>750 kW peak demand) electric category, 44 

of which had peak demand of 5,000 kW or greater. 
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Other Factors Affecting Performance 

Year-to-year Variability. As was the case for electric PAs, the small gas PAs had greater year-to-year 

variability in total savings per participant than the large PAs (although the differences are not as clear for 

gas). As shown in Figure 2-13, the variability in total savings per participant from 2011 to 2013 differed 

across PAs, both large and small. We estimated variance by dividing the maximum average total participant 

savings over the three years by the minimum average total participant savings over the three years.25 For 

example, NSTAR’s therm total savings per participant in 2012 was almost 2 times higher (8,026 

therms/participant) than the lowest total savings per participant which was in 2011 (3,739 

therms/participant), thus the variance was 2.15.  

This difference in variability was most evident in the two smallest gas PAs, Unitil and Liberty Gas. Berkshire 

Gas is the third smallest gas PA, but has the lowest variability, but also the lowest total savings per 

participant on average. National Grid and NSTAR both had slightly more variability with gas savings than 

they did with electric savings. This higher variance illustrates, that for gas, all PAs are somewhat affected by 

fewer projects compared to the number of electric projects. As highlighted for the similar finding for electric 

savings, the large/small PA differences in year-to-year outcome variability mean it is important for cross-PA 

comparisons to integrate multiple years of data and focus on medium- and long-term outcomes when 

methodologically feasible. 

Figure 2-13. Three Year Variance of Total Gas Savings per Participant by Gas PA 

 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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 DNV GL used this method of calculating variance to control for the different levels of absolute savings across the gas PAs. 
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Staffing and Marketing Practices. Differences in staffing and marketing practices between the small and 

large gas PAs were similar to those between small and large electric PAs (Table 2-11). Small PAs have fewer, 

less specialized staff than the large PAs. Most PAs negotiate incentives with their large gas customers. The 

large PAs mentioned using MOUs, but the small PAs did not. The small PAs mentioned state policy changes, 

ineligible large customers, and limited savings from the Direct Install program as key challenges affecting 

their ability to meet savings goals. Low gas prices and slowly evolving gas technologies affect all gas PAs. 
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Table 2-11. Marketing Strategies and Challenges – Gas PAs 

Characteristic Berkshire Columbia Liberty National Grid NSTAR Unitil 

Strategies for 

reaching large 
customers 

Negotiates all 
incentives; 

Three efficiency 
employees, not 

specialized 

Segments by size 
based on rate class; 

Does not store SIC 
codes; 

Keeps track of 
largest customers 

and negotiates 
incentives with 

them; 

Focus on one 
measure at a time; 

Seven efficiency 
employees, not 

specialized 

* 

Adopted quartile 
approach similar to 

NSTAR; 

On-bill financing; 

Uses MOUs; 

Dozens of efficiency 
employees with 

industry and role 
specialization; 

Uses PEX 
subcontractors 

Leads with electric; 

Uses MOUs; 

Segments by usage 
quartile; 

Negotiates 
incentives;; 

Dozens of efficiency 
employees with 

industry and role 
specialization; 

Uses PEX 
subcontractors 

Personal 
relationships with 

each customer; 

Starting to negotiate 
incentives; 

Four efficiency 
employees, not 

specialized 

Specific 

challenges 

Largest customers 
ineligible; 

Many “retrofit” 
measures qualify as 

natural 
replacement; 

State policy changes 
make it harder to 

complete projects; 

Low gas prices 
 

State policy changes 
make it harder to 

complete projects; 

Not getting much 
savings from DI 

program 

* 
No specific 
challenges 
mentioned 

Low gas prices; 

Contractors/partner
s need more gas 

training; 

Technology changes 
slow for gas 

measures 

Few large 
customers; 

Not getting much 
savings from DI 

program 

* DNV GL was unable to complete in-depth interviews with representatives from these PAs. 
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2.3.4.6 Summary of Small PA Challenges 

The small PAs reported the following challenges that affected their ability to achieve savings targets or that 

would affect the year-to-year variability of their performance metrics. 

 Limited large customer base restricted the number of large projects completed in any 

given year. This increased the year-to-year variability of outcome metrics. This challenge 

was supported. The small PAs had greater year-to-year variability in savings rates and savings per 

participant as illustrated in Figure 2-7and Figure 2-13. 

 Depressed economic conditions made companies reluctant to invest in energy efficiency. 

DNV GL considers this challenge to be plausible and partially supported. The proposed motivational 

psychology was plausible. DNV GL found a statistically significant correlation between participation 

rates and employment rates for gas only. We found no other correlations between outcome metrics 

and economic indicators. 

 Limited large customer base gave customers the upper hand when it comes to negotiating 

incentives because the large customers know the small PAs do not have many options 

when it comes to finding large projects. This can increase cost to achieve savings if 

customers drive a harder bargain. DNV GL considers this challenge to be plausible, and it was 

partially supported in the budget analysis – for the Large Retrofit program, Cape Light Compact and 

Unitil pay more incentive per MWh than the other electric PAs. The small gas PAs used a larger 

portion of their budgets on incentives than the large gas PAs. Unitil paid more incentive per therm 

than the other gas PAs. These results only partially supported the challenge because project size 

strongly affects the incentive per MWh calculation and Cape Light Compact in particular had 

relatively small projects.  

  Seasonal usage reduced motivation to install efficient measures. DNV GL considers this 

challenge to be plausible but unconfirmed. Many C&I customers look for quick returns on investment 

as a criterion for doing a project.26 If yearly savings were reduced because of seasonality, payback 

periods would increase. However, savings ratios (which inherently control for seasonality-reduced 

consumption and savings) rather than average participant matched consumption, accounted for 

more of the differences in total savings per participant. 

 Limited large customer base became saturated and no longer could complete projects. 

Over time, this makes it difficult to continue meeting savings goals. There are several ways 

in which the claim could be plausible. First, the smaller PAs tend to have less consumption tied up in 

very large customers. With marketing practices that prioritize the largest customers, that base could 

be depleted more rapidly by the smaller PAs than the larger PAs. Secondly, participating customers 

may experience psychological fatigue and become unwilling to install measures year after year. This 

fatigue could overcome a smaller customer base quicker than a larger one. DNV GL was unable to 

test this challenge, but an energy-use per square foot analysis could reveal whether the small PAs’ 

                                                
26

 (DNV GL 2014) 
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large accounts have completed relatively deeper savings projects than the large PAs’ large accounts. 

Additional in-depth interviews or secondary research is needed to test the possibility of psychological 

fatigue. Even if savings opportunities remain in largest customers, cost effectiveness could decrease 

for repeat customers if they prioritize the most cost-effective measures first.  

 State policy changes made it difficult to complete projects with large government 

customers; this could further restrict the large customer base for the small PAs.. DNV GL 

considers this challenge to be possible because with fewer large customers, exclusion of even a few 

could affect a high proportion of small PAs' energy consumption. This challenge is untested and 

requires additional research to document the specific state policies referenced and an assessment of 

how they affect efficiency programs.  Testing this would require analyzing the policy changes, 

identifying the affected accounts, analyzing past savings from those accounts, and possibly 

interviewing those customers to better understand how the policy changes affect their decisions. 

 Largest customers in service territory were ineligible for incentives; this could further 

restrict the large customer base for the small PAs. DNV GL considers this challenge to be 

possible because with fewer large customers, exclusion of even a few could affect a high proportion 

of small PAs' energy consumption. This challenge is untested and requires additional research.  

Testing this will require some discussion with the PAs to establish exactly how the PAs were treating 

these customers in their reporting and the data provided to DNV GL. There should also be discussion 

about the best way to handle these customers from an evaluation perspective. 
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2.3.5 Q.5: How do aggregate gas savings differ between towns served by 

a single gas and electric PA, and towns served by different gas and 
electric PAs? 

This question provides additional insights into the reasons why large and small gas PAs have different 

efficiency outcomes. To conduct this analysis, the team started with the matched savings and matched 

consumption dataset, the total tracking (savings) dataset, and the total billing (consumption) dataset.  Then 

we excluded two types of records from these datasets: 

 We excluded records from the matched savings and matched consumption dataset where tracked 

savings was greater than the previous year’s consumption. 

 For all datasets we excluded accounts without either a zip code or a town listed in the PA tracking or 

billing databases because they could not be mapped to specific PAs. We based this exclusion on zip 

code and town locations listed in the billing database (see Appendix E for a map of towns and zip 

codes to PAs.  

Throughout Section 4.4 we will continue to use the term “matched” or “total” when describing statistics 

based on savings or consumption.  However, these terms will refer to the subset of data derived from the 

parent “matched” or “total” datasets, whose restrictions have been defined above. 

DNV GL observed in the 2011 Customer Profile report27 that towns receiving gas and electricity from the 

same PA had greater gas savings than towns receiving gas and electricity from different PAs.28 Stakeholders 

further observed that National Grid and NSTAR—the two large PAs—are among the PAs that provide both 

gas and electricity service.  

Consistent with the 2011 Customer Profile findings, towns receiving gas and electricity service from the 

same PA (gas-electric same) in 2012 had greater matched gas savings than those receiving gas and 

electricity service from different PAs (gas-electric different). Table 2-12 shows the details.  

Table 2-12. Gas Participation and Savings Rates by Electric PA Status 

Category 
# of 
Participants 

# of Billed 
Accounts 

Participation 
Rate 

Matched 

Savings 
(2012 
Therms) 

Total Account 

Usage (2011 
Therms) 

Savings 
Rate1  

Gas-electric same 937 34,661 2.7% 2,278,551 265,452,661 0.9% 

Gas-electric different 1,477 80,690 1.8% 3,020,328 723,801,728 0.4% 

Overall 2,414 115,351 2.1% 5,298,879 989,254,389 0.5% 
1 Savings rate is defined as savings divided by total account usage. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

The overall difference in savings rate between the gas-electric same and gas-electric different territories was 

strongly influenced by the accounts who received gas and electricity from National Grid (National Grid gas – 

National Grid electric). These accounts made up 53% of the gas-electric same group. 

                                                
27

 (DNV GL: 2011 Customer Profile Report (Project 18)) 
28

 To assign gas accounts to their associated electric PA, DNV GL mapped them based on their zip code and town. Accounts who could not be 

assigned an electric PA due to missing town or zip data were excluded from this portion of the analysis. 
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Differences in participation rates, rather than matched savings per participant, appeared to be the main 

drivers of the differences in overall savings rates between the gas-electric same and gas-electric different 

categories. National Grid gas accounts represented two-thirds of the gas participants in 2012, and their 

results dominated these analyses. The National Grid gas-National Grid electric pair had the highest savings 

rate and participation rate, but average matched savings per participant (compared to the other electric-gas 

pairings). At 3.4%, the participation rate among the National Grid gas – National Grid electric accounts was 

notably high —about twice the participation rate of the gas-electric different group (with the exception of 

NSTAR gas – National Grid electric). However, the National Grid gas – National Grid electric matched savings 

per participant was right in the middle of the values of all the PA pairs examined. This high participation rate 

was driven by an aggressive spray valve program, which had the greatest effect on participation in National 

Grid’s territory in 2012. Over half (56%) of the measures installed in National Grid’s gas territory in 2012 

were faucet aerators or pre-rinse spray valves (accounting for 15% of total savings). For other gas PAs, 

aerators and spray valves accounted for less than 30% of the installed measures. 

Despite being a less important factor in savings rate differences between the gas-electric same and gas-

electric different groups, the matched savings per participant was strongly influenced by a single large 

project. Among the largest gas consumers (over 1,000,000 annual therms), the National Grid gas – National 

Grid electric group had one large industrial gas project that greatly increased the matched savings per 

participant for that group. Excluding that one large project, the matched savings per participant for National 

Grid gas – National Grid electric was similar to across the various other gas PA – electric PA combinations 

were similar. 

As discussed in the previous section, National Grid, NSTAR, and Unitil have an advantage at securing large 

gas projects because they can lead with electric projects. However, the differences in performance between 

same and different gas PA towns in 2012 appeared to be minimally affected by large projects, so this 

advantage may not have manifested itself in 2012. Additionally, while electric-gas coordination is 

theoretically easier within the same company, it is within the PAs’ control to improve how well they 

coordinate between companies. 

In the town-level correlation analysis (Section 4.2.3.4 Population and Labor Force), there was an inverse 

correlation between a town’s unemployment rate and the participation rate in the gas program. In the gas-

electric PA analysis, the gas-electric different towns were the ones with the relatively worse economic data 

and lower participation rates. Thus, the effects of unemployment on participation rates are conflated with 

the effects of having different gas and electric PAs. There are several possible “true” situations that would 

produce this pattern of data: 

 The economic situation is depressing participation rates in the gas-electric different towns 

independently or in spite of anything the PAs are doing differently 

 PA practices are depressing participation rates independently or in spite of the economic situation 

 Some unmeasured factor or factors are driving the differences 

 Some combination of all three possibilities. 

Based on the 2012 data, National Grid's increased focus on spray valves that year accounted for most of the 

differences in gas performance; there was not any specific evidence that inter-PA coordination difficulties 

resulted in performance differences 
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2.3.6 Q.6: For the Large Retrofit program, what were the differences in 

savings per participant? 

2.3.6.1 Large Retrofit - Electric 

The Large Retrofit initiative was important because it made up the majority of most PAs’ savings targets 

from 2011-2013. 29 The stakeholders agreed during project scoping that the Large Retrofit initiative was 

important enough to justify an open-ended investigation into PA differences in savings per participant for 

this initiative specifically.  

To conduct this analysis, the team started with the matched savings and matched consumption dataset and 

the total savings (tracking) dataset.  Then we restricted the datasets to measures installed through the 

Large Retrofit program. Throughout Section 4.52.3.6, Section 2.3.7, Section 2.3.8, and Section 2.3.9 we will 

continue to use the term “matched” or “total” when describing statistics based on savings or consumption.  

However, these terms will refer to the subset of data derived from the parent “matched” or “total” datasets, 

restricted to Large Retrofit measures. 

For analyses related to electric savings in the Large Retrofit program, DNV GL used size categories based on 

consumption rather than demand. We made this decision to provide more than two categories to analyze. 

While eligible, few electric accounts categorized as small based on demand (<300 kW) participated in the 

Large Retrofit program. Thus, retaining the categories based on demand effectively would have limited the 

analyses of the Large Retrofit program to two categories. Switching to consumption allowed us to examine 

four categories. 

Matched savings per participant results for the Large Retrofit initiative were almost exactly the same as the 

aggregate results described in Section 2.3.4.2 (electric) and Section 2.3.4.4 (gas). For Large Retrofit electric 

savings, the main differences between PAs occurred in the largest two consumption categories, which 

included accounts with over 1 million annual kWh consumption (Figure 2-14). This group of accounts was 

almost identical to the group of large and mid-sized accounts with over 300 kW peak demand.30 

                                                
29

 (Individual Utility Annual Reports 2011-2013) 
30

 Note, DNV GL switched to consumption categories from demand categories for analyses of the Large Retrofit program. We made this decision 

because in practice, very few accounts with less than 300 kW demand participated in the Large Retrofit program, so switching to consumption 
gave us a more detailed view of the data. We used demand categories for the aggregate results because of the statewide threshold of 300 kW 

to qualify for the direct install (small business) programs and for comparability to other DNV GL reports, which used the same three demand 

categories. 
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Figure 2-14. Matched Savings per Participant by Electric PA and Consumption Size – Large Retrofit 

  
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
 

Over 5,000,000 kWh 

Cape Light and Until’s few accounts in this category did not complete projects through the large retrofit 

program in 2012. NSTAR had larger participants in this category, whom they did a better job getting savings 

out of than National Grid or WMECO. NSTAR’s accounts had about 15% more matched consumption on 

average than National Grid’s and 50% more matched consumption on average than WMECO. NSTAR’s 

savings rate was 33% higher than National Grid’s and twice that of WMECO’s. Among specific end uses, 

NSTAR got much more savings from HVAC than National Grid or WMECO, even after taking in to account 

differences in participant size. WMECO completed no HVAC measures and installed only very small lighting 

measures in healthcare or manufacturing in 2012. 

1,000,000 to 4,999,999 kWh 

Average matched consumption of Large Retrofit participants in this size category was similar across the five 

electric PAs. Unitil had slightly larger participants in this category, and that size difference explained how it 

achieved the highest savings per participant. Among the other PAs, Cape Light Compact had the lowest 

savings ratio, mostly because its participants in 2012 were from building types that have lower than average 

savings ratios (food sales, food service, office, public assembly, and retail). NSTAR achieved a greater 

savings ratio than the other PAs, because of their CHP projects and getting deeper savings from lighting, 

HVAC, and motors than the other PAs.  
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101,000 to 999,999 kWh group  

In this category, Unitil had slightly larger accounts than the other PAs, whose accounts had similar matched 

consumption per participant. Unitil’s savings ratio was lower than the other PAs, which counteracted the 

effect of having larger accounts on savings per participant. Cape Light Compact achieved savings only from 

HVAC and motors/drives in 2012. For these end uses, the matched savings per measure were at least an 

order of magnitude smaller than the matched savings per participant achieved by the other PAs. National 

Grid achieved higher savings ratios than the other PAs in key building types, in particular healthcare, lodging, 

manufacturing, and office. Its matched savings came from a variety of end uses, including a single large 

process project. Most of NSTAR’s savings in this size category came from HVAC and lighting, and it achieved 

much lower matched savings per participant in these measures than National Grid- 37% and 9% lower, 

respectively. In this size category through Large Retrofit, Unitil achieved matched savings only from lighting 

measures in 2012 and they were an order of magnitude smaller than the matched savings per participant 

achieved by the other PAs. 

Less than 100,000 kWh group 

In this size category, differences in matched savings per participant were due to a combination of participant 

size and savings ratios. NSTAR had the largest participants, but an average savings ratio. WMECO had 

average-sized accounts but the greatest savings ratio. National Grid had both smaller accounts and the 

lowest savings ratio, which caused it to have the least matched savings per participant. A detailed 

examination of the end uses and building types for this category did not reveal additional information – the 

patterns in each category were similar to the overall savings ratio finding. 
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2.3.6.2 Large Retrofit - Gas 

For Large Retrofit gas savings, the main differences also occurred in the largest two consumption categories 

(Figure 2-15). The key differences between the aggregate gas results and the Large Retrofit gas results are 

as follows: Liberty did not have any Large Retrofit measures in the 2012 tracking data received by DNV GL, 

and Columbia did not have any Large Retrofit measures with accounts in the largest size category. 

Figure 2-15. Therm Matched Savings per Participant by Gas PA and Consumption Size – Large Retrofit 

Note: Liberty did not have any large retrofit participants in the data provided to DNV GL. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

Very Large Accounts (>1,000,000 therms). Columbia, National Grid, and NSTAR completed Large 

Retrofit projects with very large gas accounts in 2012. National Grid’s matched savings per participant was 

the greatest because it had the largest accounts and a very large single project that drove up this outcome 

metric. Without that single outlier, its matched savings per participant would be average. Columbia had the 

lowest matched savings per participant due to limited projects (HVAC only) in limited building types (office, 

public assembly). 

Large Accounts (80,000 – 1,000,000 therms). Differences in matched savings per participant in this 

size category were due primarily to differences in account size. Except for Unitil, the matched savings per 

participant pattern mirrored average matched participant consumption. Unitil achieved much deeper savings 

than the other PAs in this category in 2012, due to a single large outlier project. 

Medium Large Accounts (40,000 – 80,000 therms). Unitil had much greater matched savings per 

participant in this category due to a single very large education project. NSTAR achieved slightly higher 

savings per participant values because it completed projects with slightly larger accounts than the other PAs 

in 2012. 

Medium Small Accounts (8,000 – 40,000 therms). Berkshire and NSTAR had relatively high matched 

savings per participant in this category because they completed several relatively larger HVAC projects 

(boilers) while most of the matched savings for the other PAs were concentrated in hot water (spray valves). 
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Small Accounts (<8,000 therms). Differences in matched savings per participant in this sized category 

were primarily due to differences in average total consumption per account. 
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2.3.7 Q.7: For the Large Retrofit program, what are the differences in 

cost to achieve savings?  

Data for evaluating detailed budgets was taken from the annual reports prepared by the PAs and available 

on the EEAC website.31  The annual reports included the following budget categories and information: 

 Total Program Spending32 

o Participant Incentives 

o Overhead 

 Planning and Administration 

 Marketing and Advertising 

 Sales, Technical Assistance & Training 

 Evaluation & Market Research 

 Participant Costs 

 Performance Incentives 

 Savings (MWh or therm) 

 Number of Participants 

DNV GL could not verify that the individual budget elements such as Marketing, Planning & Administration 

and others were accounted uniformly across PAs. The annual reports did not include all data for all years.  

For example, some reports included the Total Program Spending and Marketing Budgets, but did not report 

data for all remaining budget items in that year.  To work around this, we used averages for years where all 

data elements in question were available.  Due to the large variation in the size of programs, we also 

examined the proportion of the budget that was committed to a specific budget item.  The scale of these 

budgets was so different that normalizing to a percent of total program spending was necessary to allow for 

fair comparisons.   

DNV GL focused on the budgets of the Large Retrofit initiative. The rest of this section focuses on major 

differences in electric cost to achieve, then repeats similar analyses for gas. 

Most of the analyses reported in this section used data taken from the PA annual reports, where the 

concepts of total and matched consumption and savings are not applicable. Therefore, when referring to 

savings or consumption data from the annual reports, we dropped the additional “total” and “matched” 

adjectives throughout this section. 

2.3.7.1 Electric Cost to Achieve 

Breakdown of Total Program Spending 

Overall, the electric PAs spent similar proportions of their budgets on the various budget items. The area 

that had the most variance was “Sales, Technical Assistance and Training”. DNV GL made the following 

specific observations: 

                                                
31

 http://ma-eeac.org/results-reporting/annual-reports/; downloaded in October 2014. 
32

 Total Program Costs are taken from annual reports for all PAs.  Total Program Costs are believed to be uniform at the highest level of reporting, 

although DNV GL cannot verify if budget categories, such as Marketing, Planning & Administration and others were accounted uniformly. 

Therefore, budget categories may not be fully comparable across PAs. Annual reports did not contain all data elements – for example a PA may 

have Total Program Costs reported, but no breakouts into sub-categories. 

http://ma-eeac.org/results-reporting/annual-reports/
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 Incentive spending: Incentive spending averaged 76% of Total Program Spending for all PAs and all 

years with data.  This varied from a low of 65% for Cape Light Compact in 2013 to a high of 83 % 

for WMECO in 2012. As a percent of budget, small electric PAs (77.0%) spent about the same as 

large PAs (77.4%) on incentives. 

 Combined Overhead:  DNV GL included all categories except Incentives in Overhead spending.  

Across all PAs and years with data, Overhead averaged just under a quarter (23%) of Total Program 

Spending.  WMECO had the lowest single-year Overhead Spending (2012: 16.6%) for which all 

overhead spending types were reported.  Cape Light Compact had the highest single-year Overhead 

spending (2013: 35%).   

o Marketing: On average, Electric PAs spent 0.7% of annual Total Program Spending on 

Marketing the Large Retrofit initiative.  This rate varied from Unitil in 2013 (0.0%) to NSTAR 

in 2012 (1.1%).  Averaged across the three years with data, National Grid spent less than 

average (0.6%) on marketing. In contrast, averaged across the two years with data, NSTAR 

spent an average of 0.9% on marketing – in relative terms, 50% more than National Grid.  

o Sales, Technical Assistance, and Training: PAs averaged 10.8% of Total Program Spending 

in this category, most firms ranged in the 8%-12% per year range. There were two major 

outliers: in 2013, Unitil and NSTAR budgeted over 22% of spending in this area; WMECO 

budgeted only 3% in 2012. 

o Planning and Administration: Planning and administration averaged 10.7% across all electric 

PAs.  In 2012 and 2013, National Grid’s three year average (5.3%) was the lowest across 

the five electric PAs, and was accomplished by reducing administrative costs substantially 

between 2011 (9.5%) and 2012 and 2013 (average of 3.5% each year). 

o Evaluations and Market Research: Evaluation and Market research averaged only 2.6% of 

Total Program Spending, with relatively little variation, ranging from 1.7% by WMECO in 

2012 to 7.5% by Cape Light Compact in 2013. 

Costs per Savings 

A strong, inverse relationship existed between average savings per participant and Total Program Costs per 

energy unit saved. Figure 2-16 plots the average net savings per participant and total program costs per 

MWh for the Large Retrofit initiatives of each year with data from the electric PAs, arranged in descending 

order by savings per participant. As savings per participant declined, total program costs showed an upward 

trend.  This trend was particularly pronounced for 2012 Cape Light Compact (Figure 2-16). 

Cape Light Compact’s 2012 cost per MWh is a notable outlier in this figure. This value, as well as Cape Light 

Compact’s cost per MWh for 2013, was affected by the consulting fee “measures” that had an associated 

cost, but no savings. Some of these measures resulted in installed savings in 2013. Thus, the 2012 budgets 

contained some of the costs while all of the savings were credited to 2013 (and possibly later years). This 

has an effect of driving up the cost per MWh in 2012 and driving down the cost per MWh in 2013. 
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Figure 2-16. Average Net Savings per Participant and Total Program Cost per MWh –Electric Large Retrofit 

 
Source: (Individual Utility Annual Reports 2011-2013) 
Note:  As previously stated, annual reports do not contain all data, as seen with missing ‘Total Program $ per MWh’.  
Where the Savings per Participant could not be calculated due to missing information, the PA/Year was not included. 

There was an asymptotic cost curve for the cost per MWh. Cost per MWh generally increased as savings per 

participant decreased because each participant’s savings have to carry two elements: 

 The first, and most applicable to most programs, is a decrease in the labor-efficiency of installation 

costs; as per customer installations get smaller there is more waste per installation.  As an example, 

think of an installer who can install 100 fluorescent lamps per hour, at a rate of $100 plus $1 for 

each lamp.  If the installer shows up and installs one lamp, the cost for the unit of savings is $101 

($100 rate+$1 lamp cost) and the MWh saved per participant is (for the sake of simplicity) 1. This 

results in a cost per unit savings of $101/1 = $101. If the same installer shows up and installs 100 

lamps, the cost is $200 ($100 rate+$100 lamp cost), and the savings is 100. The cost per unit of 

savings is $200/100=$2. As projects scale up, installation costs tend to become more efficient so 

they cost less per unit. It goes the other way as well – as projects get smaller, the installation costs 

become less efficient resulting in increased cost per unit. 

 The second reason costs increase as savings decrease is the addition of Overhead, which is largely a 

fixed cost at a PA level.  Overhead has to be divided between each unit of savings.  As total savings 
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decrease, each of those units of savings has to carry a greater amount of the fixed Overhead costs. 

This will drive up the cost per unit saved at an ever increasing rate.. 

 The combination of low savings (which demands an ever increasing amount of fixed overhead per 

unit saved) and low savings per participant (which creates inefficient projects with higher per unit 

costs) can begin to drive up the cost dramatically. 

Figure 2-17 plots average incentives per participant33 against average total savings per participant, based 

on the 2012 tracking data. Each point on the figure includes data for all electric PAs within a particular 

demand size category34. This figure shows a clear logarithmic increase in cost as savings decreases. Because 

this relationship is visible when all PAs’ data are included, it suggests that the trend observed in Figure 2-16 

is not merely something unique to Cape Light Compact. 

Figure 2-17. Electric Measure Cost Curve (2012) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

                                                
33

 Incentives per participant were the most reliable cost data available in the tracking database. They correlate strongly with available total project 

costs. 
34

 The categories were the following: <20 kw, 20 - 49 kw, 50 - 99 kw, 100 - 199 kw, 200 - 299 kw, 300 - 499 kw, 500 - 749 kw, 750 - 999 kw, 

1,000 - 1,999 kw, 2,000 - 2,999 kw, 3,000 - 3,999 kw, 4,000 - 4,999 kw, >= 5,000 kw, Negative or Zero, Account not in billing dataset. 
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Participant Costs and Performance Incentives 

In addition to Overhead costs and Incentives, there was also a cost to participants, as the program paid for 

some but not all equipment and installation.  Together with Incentives, Participant Costs comprised the sum 

cost of installation (whereas Incentives and Overhead comprise Total Program Costs).  Some PAs also listed 

a relatively small Performance Incentive.35  From this combined information (Figure 2-18), total cost for 

installations in Unitil and Cape Light Compact territory in 2013 were greater than in other PA territories in 

other years.  Cape Light Compact paid more incentives per dollar of participant cost than any other PA. 

Unitil had the highest cost per MWh of savings, and was able to keep the ratio of savings to Total Program 

Costs high by pushing costs to participants – for every $1.00 of incentive, participants spent $4.19. National 

Grid’s low costs in 2011 were affected by the extremely large CHP project it completed that year. 

Figure 2-18. Overhead, Program Incentive, Participant, and Performance Incentives costs per MWh Saved, 

by PA and year for electric Large Retrofit 

 
Source: (Individual Utility Annual Reports 2011-2013) 
Note:  Due to scale, labels for values less than $50 were removed. 

  

                                                
35

 As with other data elements taken from annual reports, Performance Incentives and Participant Cost data were incomplete, with numerous years 

unreported. DNV GL reported on PA-year combinations for which all data elements were available. 
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While overhead costs per unit savings would likely decrease with increased savings (as overhead costs are 

largely fixed), incentive costs and participant costs are variable.  As savings increase, so too would incentive 

and participant costs.  The conclusions to this are that equipment costs are higher in some PA territories 

(i.e.: maybe T5 lamps cost Unitil $3 but other PAs pay only $0.75), installation costs are higher (i.e.: maybe 

electricians cost $50 more per hour in Cape Light Compact territory than in National Grid territory or charge 

a distance fee, etc.) , that efficiency is not being achieved from installations (i.e.: an electrician shows up 

with a minimum $100 charge and installs a single lamp) or some combination of these. 

2.3.7.2 Gas Cost to Achieve 

Breakdown of Total Program Spending 

The gas PA’s annual reports included budget data for numerous categories, and the following high-level 

differences were observed relevant to the Large Retrofit program: 

 Incentive spending: Incentive spending averaged only 68% of Total Program Spending, ten 

percentage points less than the average Incentive spending for electric PAs.  NSTAR had the highest 

proportion of Total Program Spending expended on Incentives at 83% in 2013.  National Grid had 

the lowest proportion, spending only 60% on Incentives in 2013.  

o For gas, there was a substantial difference in incentive spending between large and small 

PAs. Large PAs spent an average of 65% of budgets on incentives compared to 78% for 

small PAs. This difference is strongly affected by Columbia (over 80% spent on incentives in 

2012 and 2013) and Liberty (over 80% spent on incentives in 2013). 

 Combined Overhead:  Averaging 32%, Overhead spending was higher for Large Retrofit Gas 

programs than Large Retrofit Electric (23%). 

o Marketing: Across the years with data, the large gas PAs (3.2%) spent a greater portion of 

their budgets on Marketing than the small gas PAs (1.6%). Marketing spending averaged 2.8% 

- more than four times higher than electric PAs expended as a portion of Total Program 

Spending. 

o Sales, Technical Assistance, and Training: Across the years with data, the large gas PAs 

(16.5%) spent a greater portion of their budgets on Sales, Technical Assistance, and 

Training than the small gas PAs (8.4%). Again, spending by gas PAs was higher in this 

category than for their electric counterparts, averaging 14.9% vs 9.3% for electric PAs.  This 

increase does not consistently hold true for PAs that have both electric and gas programs – 

National Grid averaged 19.4% for its gas program and 12.6% for electric but NSTAR (3.3% 

gas  vs 9.5% electric) and Unitil (19% gas vs 22% electric) spent less for their gas programs.  

National Grid increased the average dramatically, averaging 19.4% across 3 years. 

o Planning and Administration: Across the years with data, the proportion of budgets spent on 

planning and administration was equivalent between small and large gas PAs (8.4%). The 

gas PAs spent a lesser proportion of program budgets on this category than the electric PAs, 

averaging 8.4% vs. 9.4% for electric PAs.  National Grid expended only 4.0% on this 

category in 2013, whereas Liberty spent 35% in 2012. 

o Evaluations and Market Research: Across the years with data, the large gas PAs (6.5%) 

spent more on evaluations and market research than the small gas PAs (3.6%). Gas PAs 
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spent an average of 5.9% of Total Program Spending, twice as much as electric PAs 2.3%.  

Columbia spent only 2.3% in 2013, but Liberty again spent the highest proportion, with 13% 

in 2012. 

In terms of budget proportions, the large gas PAs spent less on incentives than the small gas PAs and 

instead spent about twice as much on Marketing, Sales and Technical Assistance, and Market Research. The 

large gas PAs also achieved better savings rates and participation rates than the small gas PAs, so these 

differences in budget allocations appear to be effective.  

Costs per Savings 

As with electric PA’s Large Retrofit programs, Incentives showed a downward trend along with average 

savings per participant, and as average savings per participant decreased, the cost for each therm of 

savings increased (Figure 2-19). 

Figure 2-19. Average Net Savings per Participant and Total Program Cost per Therm – Gas Large Retrofit 

 
Source: (Individual Utility Annual Reports 2011-2013) 

A few outliers emerged:  

 Both Unitil 2012 and Unitil 2013 were outliers. 2012 was due to savings per participant – the figure 
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Without that adjustment, Unitil 2012 savings per participant would be 48,655 therms/participant. In 

Unitil 2013, the outlying factor is the Total Program dollars per therm.   

The reasons for cost per therm increased as average project size decreased are the similar as for electric – 

smaller projects have to carry a disproportionately larger amount of installation and overhead costs. In the 

case of gas, the overall trend is not as strong, because it is driven by the projects completed by the largest 

customers. Figure 2-20 plots the average cost per therm against average total participant savings for the 

five size categories of gas customer in 2012, plus those that could not be associated with a billing record in 

2011, averaged across all gas PAs. The point for very large gas is clearly an outlier. Without that point, the 

trend between the other points is a flat line, indicating no relationship at all. 

Figure 2-20. Gas Measure Cost Curve (2012) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

As with the electric PAs, DNV GL examined Total Program Costs relative to savings for gas PA’s Large 

Retrofit Program.  Figure 2-21 shows the total program costs broken down by overhead and incentives for 

each PA and year where there were data. 

 For the majority of PA and year combinations, with the exception of Liberty in 2012, the majority of 

costs are Incentives, and not Overhead. 

 Per therm, Unitil in 2013 paid more than three times any other gas PA for which we were able to 

attain annual report data.  Total Costs for the next most expensive program per therm, $4.52 for 

National Grid in 2013, was nearly as much as Unitil spent per therm on Overhead only.   

 The remaining PA and year combinations also have a substantial range of costs from NSTAR in 2012 

($1.41/therm) to National Grid in 2013 ($4.52/therm). Much of this range is explained by the 

savings achieved by each PA in each year. The correlation between total gas savings and rank on 

the figure is 0.52, indicating that PAs who saved more gas also spent less per therm saved. 

In 2012, Unitil completed a ‘whale’ project that accounted for about one-third of Total Program Costs, and 

two-thirds of savings. As one would expect to see because of the cost curve, this project had the effect of 

driving down the cost per total savings. Unitil’s 2012 annual report did not report Overhead, but if it was 
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comparable to the $109,000 in 2013, Unitil’s cost per overhead (for the remaining non-whale projects) 

would have been well in line with other PAs. 

The challenge for Unitil in 2013 was not inherently high overhead or high incentive costs – but merely that 

the savings that year dropped from 145,000 without the ‘whale’ (389,000 with) to just over 26,000 in one 

year.  In 2013, Incentives and Overhead costs were higher for Unitil, which indicates that the cause was 

relatively low savings (similar to Cape Light Compact for electric). In 2013, Unitil’s gas savings were an 

order of magnitude lower than the next least saving PA and two orders of magnitude less than National Grid 

or NSTAR. 

 

Figure 2-21. Total Program Spending per Therm Saved, by category, PA and year 

 
Source: (Individual Utility Annual Reports 2011-2013) 
Note:  Due to scale, labels for values less than $0.55 were removed  
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numerous years unreported.  From this combined information, shown in Figure 2-22, Unitil’s total 

installation costs were higher – not only Program Spending.  

Figure 2-22. Overhead, Program Incentive, Participant, and Performance Incentives costs per therm saved, 

by PA and year for gas Large Retrofit 

 
Source: (Individual Utility Annual Reports 2011-2013) 
Note:  Values under $0.75 were removed from figure 

2.3.8 Q.8: Why do CLC and National Grid have declining Large Retrofit 

electric savings per participant trends, while other PAs have 
increasing trends? 

Savings and consumption data in this section came from the annual reports, where the concept of total and 

matched savings and consumption was not applicable. Therefore, we dropped those adjectives for this 

section. 

2.3.8.1 Cape Light Compact 

Cape Light Compact was able to increase total savings in 2013, but to increase from 1,897 MWh to 2,140 

(an increase of approximately 15%) the number of participants increased from 49 to 81 (an increase of 

approximately of 90%).  The effect of this was a decrease in the average total savings per participant.  

$9.51

$2.42 $2.79
$1.88

$2.69
$1.36

$2.54
$1.48 $1.92

$1.27 $1.56 $1.77
$1.03

$4.17

$1.43

$0.98
$0.82

$1.33

$1.14

$11.01

$1.29

$3.37

$1.02

$1.12

$2.45

$5.69

$4.88

$0.98
$0.86

$1.44 $2.19
$1.76

$24.88

$4.31

$7.95

$4.25

$5.85

$4.79

$9.68

$7.70

$3.54 $3.94
$3.46

$4.18

$3.33

$0

$5

$10

$15

$20

$25

$30

2013 2013 2012 2011 2013 2012 2011 2013 2013 2012 2013 2012 2012

Unitil Liberty Berkshire Liberty National

Grid

National

Grid

National

Grid

Berkshire Columbia/

Bay State

Liberty NSTAR Columbia/

Bay State

NSTAR

$
 p

e
r
 T

h
e
r
m

 S
a
v
in

g
s

Performance Incentives per Unit Savings

Participant Costs per Unit Savings

Overhead per Unit savings

Program Incentive per Unit Savings

$1.83

$1.64



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 64 

 

Based on tracking data, Cape Light Compact’s largest customer did not complete large projects in 2012 and 

2013, which further drove down the average total savings per participant. 

For electric PAs in general, as the MWh savings per participant increased, the cost per MWh saved decreased 

(measured as MWh saved/Total Program Spending per PA, per year; Figure 2-23). The trendline in 

Figure 2-23 is very similar to the one shown in Figure 2-17, which shows that across all PAs, average 

incentive costs increase exponentially as average savings per participant decrease. Thus a major factor 

affecting Cape Light Compact’s rapidly increasing costs per kWh is that its savings came from smaller and 

smaller projects. 

Figure 2-23. Total Program Costs curve per MWh and MWh per Participant, CLC, electric PAs and Average 

 
Source: (Individual Utility Annual Reports 2011-2013) 

Cape Light Compact also faced another challenge: the overall cost of installing efficiency in Cape Light 
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Figure 2-24. Total Installation Cost per MWh saved, by Participant, Program, PA and Year 

 
Source: (Individual Utility Annual Reports 2011-2013) 

It should also be noted that Cape Light Compact’s limited concentration of consumption in very large 

accounts created greater year to year variability in Large Retrofit program performance than that 

experienced by the larger PAs who had a greater number of large accounts and a greater amount of their 

consumption tied up in those large accounts. In the case of the three year window of data currently 

available, that variability resulted in a trend of decreasing savings per participant. Such a trend is not the 

only one possible – data that covered more years or data that covered a different three year period could 

have different trends.  

2.3.8.2 National Grid 

National Grid displayed a three-year trend of decreasing savings per participant.36 This trend was explained 

by a very large, 7.5 megawatt CHP project completed by National Grid in 2011. This single project had an 

estimated savings of 58 million kWh, which was about one-third of National Grid’s 2011 savings. When this 
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single project was removed from the 2011 data, the declining three-year trend disappeared 

(Figure 2-25).37,38 

Figure 2-25. Effect of Single CHP Project on National Grid’s Three-Year Savings per Participant 

 
Source: (PA Tracking Data 2012) 

2.3.9 Q.9: Why is CLC’s Large Retrofit cost per MWh increasing? 

DNV GL found two reasons that explain Cape Light Compact’s increasing cost to achieve savings. The 

following factors all had some effect: 

 Between 2011 and 2013, Cape Light Compact’s Large Retrofit savings came from increasingly 

smaller accounts. Smaller accounts typically had a higher cost to achieve savings. 

 The service-related measures with positive costs and zero savings occurred most frequently in Cape 

Light Compact’s tracking data in 2012. These measures have the effect of driving up costs per MWh 

in the year they occur and likely drive down cost per MWh in later years (if/when they result in 

projects with savings).39 

 Implications and Recommendations 2.4

For almost all of the researchable questions, large accounts had a strong effect on PA differences. Our 

analyses found that one or two large accounts accounted for many of the performance differences examined 

                                                
37

 DNV GL’s computation for 2013 savings per participant is based on a count of 968 participating accounts, whereas National Grid’s annual report 

listed 1,228 participating accounts. DNV GL has been unable to resolve this discrepancy. When using 1,228 accounts the 2013 savings per 

participant computes to 108,000 kWh. The effect of the single CHP project in 2011 still eliminates the declining three-year trend. 
38

 If CHP projects are completely removed from the data, the declining trend also disappears, but does not reverse. Savings per participant less all 

CHP are 95,298 kWh, 123,312 kWh, and 121,492 kWh for 2011, 2012, 2013, respectively. 
39

 These zero savings measures negatively affect same-year calculations, but are likely to positively affect calculations for later years. Most of these 

measures contained descriptions of “consulting service”, which produced savings in 2013. 
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in this evaluation. The most extreme example may be the 2011 CHP project for National Grid, which drove a 

three-year trend of total savings per participant for its Large Retrofit initiative.40 

The in-depth interview results corroborated the importance of large projects, particularly from the education, 

healthcare, and manufacturing industries. Savings from the largest accounts made up a disproportionate 

amount of overall savings for both small and large PAs. 

A major difference between the large and small PAs was the availability of large accounts from which to 

generate critical “whale” projects. The small PAs, have less of their sales (consumption) tied up in large 

accounts that can implement projects of this size, making it more difficult (relative to large PAs) to realize 

very large projects year after year. In theory, the PAs’ marketing approaches that focused on large 

customers would exhaust themselves quicker for the small PAs with less consumption tied up in those large 

customers. However, because of the short time window of data available for this analysis, the evaluation 

team was unable to test this hypothesis. 

The challenge of landing large projects makes small PAs’ performance more variable from one year to the 

next. For example, a small PA may complete a very large project one year that makes its total savings per 

participant look better than the large PAs, and in the subsequent year it may not complete any large 

projects—dramatically reducing its total savings per participant. Cape Light Compact (unusually low savings) 

and Unitil (unusually high savings) were both affected by this pattern in 2012.  

An important difference in practice for large PAs related to account management and personnel. The large 

PAs have set up their sales forces and account management practices to increase the likelihood of 

generating large projects every year. They have teams dedicated to specific market segments, and this 

specialization can help those teams learn the ins and outs of those segments. The teams also include 

engineers, who can apply detailed knowledge of various end uses. Finally, the large PAs have started using 

MOUs to a greater extent. 

The small PAs have repeatedly claimed to know their largest customers' businesses very well and have very 

close relationships with them. We suggested a more formalized structure similar to an MOU that would allow 

the small PAs to at least increase the predictability of their savings stream from these larger customers. In 

addition, the small PAs might benefit from some of the expertise the large PAs have in specific industries 

and end uses. 

It should be noted that the importance of large customers for achieving savings is based on current 

practices employed by the PAs. The large customers are the most cost effective source of savings, so the 

PAs have targeted this segment. That is not to say that they are the only way the PAs can generate savings. 

In the future, both large and small PAs could benefit by making inroads into the mid-sized and smaller 

customers. Office and retail in particular are market segments that are heavily populated with mid-sized and 

small customers, consume a considerable amount of energy, and realize savings that are disproportionately 

low compared to consumption. Cost effectiveness will be one of the main challenges the PAs will need to 

overcome to fully capitalize on savings opportunities from the smaller customers.  

Another factor that contributed to PA differences in electric performance, particularly between National Grid 

and NSTAR, were non-lighting end uses. Within specific account size and building type categories, PAs that 

                                                
40

 This project was a true, multiple-year outlier. It is unlikely another project this large will come about in the entire state in the next decade. 
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had greater amounts of non-lighting savings, particularly from HVAC, had better performance. NSTAR 

commonly performed the best and did so because of installing more HVAC than anyone else. 

Based on our findings, DNV GL has several recommendations: 

 Small PAs should consider how to increase technical expertise relevant to their largest customers 

and strike long-term efficiency deals with their largest customers, perhaps in the form of MOUs. 

Small PAs reported they are already deeply involved with their largest customers. However the small 

PAs rely on more generalized staff that may not have the technical depth or specialized knowledge 

that the large PAs bring to bear. The small PAs’ large customers are large enough that they should 

have annual capital improvement budgets. The small PAs could secure a longer-term pipeline of 

savings if they could strike long-term deals with these customers to spend a certain amount of each 

annual capital improvement budget on energy projects. Over the long run, the savings from this 

pipeline might not exceed what the PAs could achieve with fortunate, rare projects from year to year, 

but they would provide a predictable and possibly steady stream of savings around which the small 

PAs could anchor the rest of their efficiency efforts. The dependability of these savings would also 

give regulators better expectations for the small PAs. Improved technical or industry-specific 

knowledge could help the small PAs complete larger projects with their large customers or increase 

the number of projects they complete with mid-sized customers. 

 Large and small PAs should attempt to get greater savings from the small and mid-sized customers. 

Small PAs have a greater dependence on savings from small and mid-sized accounts than the large 

PAs. However, even the large PAs would benefit from increased savings in these account categories. 

Getting savings from these smaller segments will require a greater number of projects, each of 

which is likely to have relatively low savings (and relatively high cost to achieve). The PAs already 

use subcontractors to address the small and mid-sized customer categories.  

Achieving greater savings from these segments will probably require expanding the use of 

subcontractors to reach a greater number of customers. Small PAs might be able to pool their 

resources to hire project expeditors to reach the mid-sized customers, along the same lines as the 

large PAs do. The large PAs could expand their use of project expeditors to reach a greater portion 

of the mid-sized market.  

Small customers usually participate through the Direct Install program, which is run by all PAs 

through subcontractors. The electric PAs could reach more small customers by expanding the 

number of subcontractors employed. The Main Street pilot programs have promise because they 

attempt to reach the very small customers that even the Direct Install program tends to overlook. 

The gas PAs are currently under-served by the current organization of the Direct Install program, so 

the PAs should collectively work on a reorganization that would better serve the gas PAs.  

 Expanded use of subcontractors could increase PA reach to smaller customers. The electric PAs 

already use subcontractors to implement the Direct Install program and the large PAs use PEX 

contractors to better serve the mid-sized customers. Expanding the use of subcontractors could 
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increase energy savings from mid-sized customers, through multiple avenues. National Grid 

employed a greater number of PEX contractors and had less involvement in the PEX-customer 

relationship than NSTAR. National Grid’s PEX practice apparently resulted in greater participation 

rates with shallower participation per account. In contrast, NSTAR’s practice of using fewer PEX and 

keeping closer control of the PEX-customer relationship resulted in lower participation rates with 

deeper participation per account.  

There are some risks involved in expanding the use of subcontractors. A number of the PEX 

interviews revealed that there is a need for monitoring and controlling the way the PEX contractors 

approach the market. DNV GL heard reports of some PEX undercutting others which created market 

uncertainty for the PEX. There should be safeguards in place to ensure that if a vendor commits 

resources to evaluate a project, they are assured the installation work. One area that could benefit 

all PAs would be to have a more standardized approach for engaging customers internally before 

involving subcontractors, then have a more competitive process for allocating the design and 

installation work to vendors. Additionally, the PAs should ensure that work is completed properly. 

 National Grid’s emphasis on spray valves in 2012 made noticeable differences to its gas outcome 

metrics in several places. This phenomenon demonstrates that targeted initiatives can make a 

difference. 

2.4.1 Recommendations for Future Research 

During scoping and reviews of this project the following questions were raised that could not be addressed 

within the time and budget available. The more substantial questions are recorded here. Ideas for how these 

questions could be researched in the future are included in the main body.  

2.4.1.1 In-depth Data Analysis 

NSTAR achieved deeper savings than National Grid in most market segments, particularly in 

HVAC. What, specifically, is NSTAR doing differently than National Grid? Is NSTAR’s 

organizational structure simply more effective than what National Grid used to use? In 2013, 

National Grid changed its organization to be more like NSTAR. This change provides a natural experiment 

where National Grid performance before the reorganization could be compared both to NSTAR’s performance 

and National Grid’s performance after the reorganization. This analysis could provide a very good test as to 

whether one organization works better than the other. Additional in-depth interviews could investigate more 

specific differences in account management and sales differences between National Grid and NSTAR than 

previous in-depth interviews to compare how they sell items such as HVAC and lighting to large customers. 

What are the long term prospects for achieving energy savings from large customers? The small 

PAs reported that their largest customers have repeatedly completed efficiency projects and that it is getting 

more difficult to convince them to continue improving efficiency. The PEX contractors suggested that per 

project savings have decreased because the largest customers (not necessarily within the small PAs) have 

already completed the “low hanging fruit” projects. A data-intensive evaluation could be designed to 

investigate these claims. A multi-year analysis could examine the change in measures, participants, and 

savings per measure and per participant over time. The energy use intensity (EUI) of large customers could 

be compared across PAs to verify whether the small PAs’ largest customers are relatively more efficient than 
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similar customers in the large PA territories. The EUI analysis could also establish whether savings come 

mainly from the lowest scoring buildings, the medium, or the most efficient buildings. Merging the square 

footage information from the tax assessor data with the PA customer data would be the first step in this 

analysis, and DNV GL has recently completed it as part of the 2013 Customer Profile Evaluation. In-depth 

interviews with large customers could establish whether businesses are experiencing some kind of 

psychological or motivational fatigue when it comes to energy efficiency, and investigate whether there are 

practices the PAs could take to overcome such challenges. 

Why don’t education and healthcare accounts have a lot of natural gas savings when they have 

high electric savings? Conduct research at the account level to see what might be behind this lack of 

savings. Cross-reference with the Building Inventory project to see if these building types have more non-

gas (e.g. oil-fired) equipment. 

For the electric PAs very few of the zero-order correlations between economic variables and 

outcome variables were statistically significant. Is there a more complex relationship that can be 

expressed through a statistical model? Construct and test more complicated regression models that 

take into account the relationship of multiple variables simultaneously. Conduct “time lag” analyses that 

take into account more years of data – the effects of economic variables might unfold over multiple years. 

What level of savings are large housing authorities achieving? What is the best place for the PAs 

to claim those savings? Large housing authorities have large central plants and savings from those 

projects might be accruing to the successful low income programs rather than the C&I programs. To what 

extent are these large housing accounts being included and affecting the performance statistics for the C&I 

programs? To what extent should they? Additional evaluation could review if the savings from these projects 

accrue to the low income programs rather than the C&I programs. PAs need to be included in this discussion 

to determine the best way to handle the data relevant to the housing authorities.  

What is the effect of the large, ineligible customers (e.g. UMass) on the outcome metrics? Several 

PAs reported to DNV GL that some of their largest customers are ineligible for efficiency programs. 

Verification and removal of specific customers’ data was beyond the scope of projects previously completed 

by DNV GL. Handling these customers would require acquiring a detailed list of affected account numbers 

from each PA and conducting interviews to establish the exact relationship each has to efficiency program 

and the roles the PAs play in those relationships.  

2.4.1.2 Market Evaluation 

Is it really more expensive to install efficiency on Cape Cod? Cape Light Compact paid an order of 

magnitude greater incentive costs for HVAC, and considerably higher incentives for motors and lighting in 

2012 than the other PAs. Some of this effect is explained by getting savings from smaller and smaller 

customers. However, there may be additional influences on Cape Light Compact’s costs. In in-depth 

interviews, Cape Light Compact suggested that their geographic isolation and lack of local contractors 

increases the cost of retrofit projects. A market evaluation could verify this explanation. 

How could the PAs achieve greater savings from office and retail buildings? Office and retail 

buildings were within the top three energy consuming building types for all of the electric PAs and most of 

the gas PAs. However, the PAs are deriving a smaller proportion of total savings from these building types 

than the proportion of consumption they represent. Therefore, there is an opportunity to increase savings 

from these building types. Future research could investigate the strategies each PA uses to achieve savings 
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from these building types, assess what measures they are likely to install, and investigate barriers to 

participation these customers experience. 

What are the effects of recent changes to state agency purchasing policies? Several PAs, the small 

PAs in particular, reported that changes to state agency purchasing policies have made it more difficult to 

complete efficiency projects with government customers. Additional research into the policy changes could 

provide some verification and insight into how those policy changes affect the ability to meet savings goals. 
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 Limitations 2.5

Limitations of this evaluation come from two primary sources: interpretation and data quality. 

2.5.1 Data Interpretation 

The following limitations affect the interpretation of these results.  

 These analyses are based on a limited window of time. Most of the analyses relied on a one year 

(2012) snapshot of the PA tracking and billing data. In a few cases, DNV GL analyzed three years of 

data. Even for the three year analyses, it is impossible to determine whether results based on these 

limited windows of time reflect long term trends or short term variances.  

 DNV GL analyzed a large volume of data, but the data were not of a nature to allow formal 

hypothesis testing or other statistical techniques—such as exploratory factor analysis or cluster 

analysis. As such, DNV GL took a “preponderance of the evidence” approach to forming conclusions 

from the data we analyzed. It is encouraging to note that the information we obtained from the in-

depth interviews was very consistent with our interpretations of the data analyses. 

2.5.2 Data Quality 

The specific challenges we found in the PA data and how we dealt with them are discussed in greater detail 

in the 2012 Customer Profile report. In general, these challenges resulted from missing or ambiguous data 

from the PAs; this required DNV GL to either make an assumption or perform an analysis while missing a 

particular segment of data. Two specific and relatively more significant challenges in the PA data included: 

 

 As much as 10% of the electric and gas tracking data had savings greater than the previous year’s 

usage for the account associated with the measure. DNV GL recently began working with the PAs to 

sort through these specific accounts in the 2013 data, but those efforts were not yet completed at 

the time of issuing this report. This made it impossible to accurately assign a size category to these 

records, so DNV GL dropped these records from any analyses involving size categories (most of the 

analyses in this report). To the best of our knowledge at this time, most of these discrepancies were 

caused by customers with several accounts having all their measures associated with a single 

account. In the investigated cases, this account was generally a front office, which in some cases 

would have much less consumption than the account the measure actually affected (e.g., a 

manufacturing floor). Another possibility is that the 2012 savings are larger than the 2011 

consumption due to incentives having been used for new construction. Installing additional 

equipment, even if more energy efficient than what would have been installed without the program, 

could increase consumption dramatically, resulting in savings that were greater than usage from the 

year prior, before that equipment was installed. For electric, about one-third of the savings affected 
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by this limitation were associated with New Construction initiative. For gas, only one-sixth of the 

savings affected by this limitation were associated with the New Construction initiative.41  

 Some of the larger customers of some of the PAs are ineligible to participate in efficiency programs. 

The account IDs of these customers were never identified, so DNV GL did not remove those 

accounts from the calculations used in this report. Savings Rate is the main metric affected by this 

oversight because it was calculated by dividing participant savings by account consumption. To be 

fair, consumption of ineligible accounts should be removed from the denominator. 

The challenges we faced with the third-party data, and how we processed these data, are described in detail 

in Appendix D. There were two specific, significant challenges inherent in these data: 

 DNV GL’s building type categories, the categories used by the Census (NAICS codes), and the 

categories used by the tax assessors (idiosyncratic codes) did not necessarily represent the same 

concept. NAICS codes represent a concept closer to business type than building use type. The tax 

assessor codes represent a concept closer to building use. DNV GL’s codes straddle the two 

categories. 

 The data were organized by towns. Although most towns received electricity from a single PA and 

gas from a single PA (or gas and electricity from the same PA), there were a few towns that received 

gas from more than one PA. In these cases, we attempted to use a more precise combination of zip 

code and town to assign the PA. However, there were still several zip code/town combinations for 

which we could not determine a single PA. In these cases, we assigned all records in the town to 

both PAs. This somewhat inflates the total number of buildings we report and blurs the distinctions 

between the included PAs; however, the number of records affected was minimal compared to the 

entire data set. After assigning the records to both PAs, less than 0.01% of electric observations and 

1% of gas PA observations in the analysis were duplicated. 

 

  

                                                
41

 In many cases, the New Construction program covers replace on failure rather than true new construction, so the amount of savings associated 

with building additions is likely even less than the 1/6th cited here. 
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3 METHODS 

This section provides an overview of the methods DNV GL used during this evaluation. It is divided by major 

task. 

 PA Profiles 3.1

This task used a combination of data from the PAs and from third party sources to develop profiles of the PA 

territories. This subsection provides high-level summaries of how DNV GL processed these data. Additional 

details of how DNV GL processed the PA data are available in Appendix C, and details on the third party data 

processing are available in Appendix D. 

3.1.1 Processing of PA Billing and Tracking Databases 

DNV GL used the data prepared for the 2012 Customer Profile Study (Project 31)42. These data included 

2011 billing and 2012 tracking data for all C&I accounts collected from the PAs beginning in October 2013. 

The 2011 billing data included account information and consumption records for each billing period for all 

accounts, including those who did not participate in any efficiency programs in 2011. The 2012 tracking data 

contained information pertaining to 2012 efficiency program participants. DNV GL combined the 2012 

tracking data with the 2011 billing data. This was done so that baseline consumption values could be 

calculated before the effect of any program participation. The 2012 Customer Profile report provides details 

of the initial data preparation conducted by DNV GL. For the PA Differences project, DNV GL performed the 

following additional steps to prepare the data: 

1. Split tracking and billing data by fuel type (electric/gas). 

2. Split tracking data by initiative (New Construction, Large Retrofit, Small Retrofit, and Unclassified). 
DNV GL asked the PAs to categorize their program names into the three initiatives. DNV GL used 

their answers to categorize based on program name in the tracking database. 

3. Dropped any Upstream Lighting measures in the tracking datasets. In the 2012 tracking dataset, 
this affected both NSTAR and WMECO (losing 199 and 9 measures, respectively). 

4. Dropped records where 2012 savings was greater than 2011 total consumption. This affected 10% 
of the electric and 10% of the gas records. DNV GL suspected that the cause of most of these 
anomalies was savings that accrued to multiple accounts in reality, but were associated with a single 

account in the data we received. A minority of these savings were associated with building additions. 
DNV GL estimated that less than one-third of the affected electric savings and one-sixth of the gas 
savings were associated with the New Construction program. See the Limitations section for more 
detail.  

5. Standardized the cost variables. Some PAs reported measure level costs; others provided only 
project level costs. When only project level costs were provided, DNV GL split those costs evenly 
across all the measures included in the project. This averaging was likely to result in inaccurate cost 

variables when examining individual measures. However, most of the time, DNV GL examined cost 

metrics at an aggregated level which reduced the impact of these inaccuracies.  

6. Standardized the character variable entries. 

                                                
42

 (DNV GL: 2012 Customer Profile Report (Project 31)). At the time of the analyses for the PA Differences report, DNV GL had still not received all of 

the 2013 data from the PAs. In addition, those data we already received had not yet been fully processed. Waiting for all of the fully processed 

2013 data would have pushed the draft date for the PA differences report well into 2015, and stakeholders expressed a strong preference for 

DNV GL to deliver a PA differences draft by December 2014. 
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3.1.2 Processing of Third Party Data 

The purpose of this task was to create profiles of the PAs based on the third party data located by DNV GL. 

The available third party data included the County Business Patterns data set from the US Census and the 

MassGIS Parcel data available from the Massachusetts Tax Assessors office. For this task, DNV GL cleaned 

the third party data and merged datasets that covered different towns within each type of data set (US 

Census or Tax Assessor). 

U.S. Census County Business Patterns Dataset 

DNV GL retrieved the town level business patterns dataset from the Massachusetts Executive Office of Labor 

and Workforce Development (EOLWD).43 The business patterns data was collected by the EOLWD through 

employer filed reports required by unemployment compensation laws. DNV GL used town-level data to 

facilitate the reassignment of the Census data to the various PAs. There were only nine counties in 

Massachusetts, which does not allow for granular assignment of data to the PAs. A limitation of this 

approach was that the EOLWD aggregates data at the town level to less precise NAICS codes to protect the 

confidentiality of employers when few other organizations fall within the same industry in the same town. 

DNV GL performed the following steps to prepare the US Census Data: 

1. Selected the variables relevant to this project. 

2. Categorized the tax assessor use codes into DNV GL building types 

3. Mapped the PA territories onto the tax assessor data. 

MassGIS Level 3 Tax Assessor Datasets 

DNV GL acquired tax assessor parcel data for Massachusetts, excluding Boston, from the Massachusetts 

Office of Geographic Information (MassGIS).44 DNV GL downloaded and merged the 351 MassGIS town level 

tax assessor datasets. We retrieved the Boston tax assessor parcel data from the City of Boston Data 

Portal.45 DNV GL then performed the following steps to prepare and clean the data: 

1. Merged the tax assessor datasets  

2. Removed duplicate observations 

3. Categorized the tax assessor use codes into DNV GL building types 

4. Limited data to commercial and industrial (C&I) parcels 

5. Addressed data outlier issues 

6. Mapped the PA territories onto the tax assessor data. 

 Exploratory Data Analysis 3.2

This task covered researchable questions 4 through 9 on Table 2-1. The purpose of this task was to isolate 

differences between the PAs in terms of the various performance metrics. After identifying where there were 

differences in performance metrics, DNV GL drilled deeper into the PA data to established detailed reasons 

for the differences.  

                                                
43

 (EOLWD 2014) 
44

 (MassGIS 2014) 
45

 (City of Boston 2014) 
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To address questions 4 through 9, we observed specific performance differences and investigated what led 

to those differences. This included establishing whether perceptions of some specific performance 

differences were supported by the data, and, where those differences did exist, drilling down into the data to 

identify what caused the differences. The basic analytic process consisted of the steps listed below. We 

completed the first three steps in order. We completed steps 4 through 7 as necessary, and in the order that 

had the most explanatory power. 

1. Observed cross-PA differences in savings rate (total savings divided by total sales), participation rate 
(total participating accounts divided by total billed accounts), and total savings per participant 

2. Examined the effect of account size on the performance metric differences 

3. Examined the effect of savings ratio (participant matched savings divided by participant matched 
consumption) on the performance metric differences 

4. Examined the effects of building type, and of building type by size combinations, on savings 

5. Examined the effects of end uses, and of end uses by size combinations, on savings 

6. Examined the effects of building type by end use by size combinations on savings 

7. Examined PA process-related differences to determine effects of differences in PA marketing and 

sales strategies within the relevant industries. 

Because the specific differences in the PA territories were not known in advance, the nature of this task was 

to allow the trends in the data to guide the specific activities. We reviewed the data as completely as we 

could from as many different angles as possible. We presented the course of analysis that explains the most 

variance in the outcome metrics as straightforwardly as possible. 

3.2.1.1 Performance Metrics 

To answer question 4, DNV GL considered multiple metrics, listed below.  For each of these metrics, we 

made separate calculations for electricity and gas, as well as for different segments of each PA (e.g., large 

electric accounts). 

 Savings rate – this was defined as energy saved by efficiency program participants (total savings) 

divided by the total energy consumed in a PA territory or segment (total consumption): 

∑ 𝑇𝑜𝑡𝑎𝑙 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠

∑ 𝑇𝑜𝑡𝑎𝑙 𝐵𝑖𝑙𝑙𝑒𝑑 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛
 

 Participation rate46 – this was defined as the total number of accounts that participated in an 

efficiency program divided by the total number of billed accounts in a PA territory or segment: 

# 𝑇𝑜𝑡𝑎𝑙 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝑎𝑐𝑐𝑜𝑢𝑛𝑡𝑠

# 𝑇𝑜𝑡𝑎𝑙 𝑏𝑖𝑙𝑙𝑒𝑑 𝑎𝑐𝑐𝑜𝑢𝑛𝑡𝑠
 

 Savings per participant – this was defined as the total energy saved by efficiency program 

participants (total savings) divided by the total number of participating accounts within a PA 

territory or segment: 

∑ 𝑇𝑜𝑡𝑎𝑙 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠

𝑇𝑜𝑡𝑎𝑙 # 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝑎𝑐𝑐𝑜𝑢𝑛𝑡𝑠
 

                                                
46

Note, a high participation rate is not necessarily positive.  A PA could achieve a 100% participation rate by handing out free LEDs to every customer, 

but this would not necessarily translate into savings.  
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 Average participant consumption – this was defined as the sum of matched consumption divided by 

the number of matched participating accounts within a PA territory or segment: 

∑ 𝑀𝑎𝑡𝑐ℎ𝑒𝑑 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡 𝐵𝑖𝑙𝑙𝑒𝑑 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛

# 𝑜𝑓 𝑚𝑎𝑡𝑐ℎ𝑒𝑑 𝑝𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝑎𝑐𝑐𝑜𝑢𝑛𝑡𝑠
 

 Savings ratio – this was defined as the energy saved by efficiency program participants (matched 

savings) divided by the total energy consumed by those participants (matched consumption): 

∑ 𝑀𝑎𝑡𝑐ℎ𝑒𝑑 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡 𝑆𝑎𝑣𝑖𝑛𝑔𝑠

∑ 𝑀𝑎𝑡𝑐ℎ𝑒𝑑 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑛𝑡 𝐵𝑖𝑙𝑙𝑒𝑑 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛
 

When calculating any of the above metrics within a size category, DNV GL used matched consumption and 

matched savings because all size information came from the billing data. Average participant consumption 

and savings ratio always used matched savings and matched consumption because they are inherently 

limited to participants and also rely on consumption data. Participation data came from the tracking 

database and consumption data came from the billing database, so these ratios could only be calculated on 

accounts that were present in both datasets (matched accounts). 47 

These metrics were interdependent (Figure 3-1). Customer consumption affects participant consumption – 

PAs with larger customers have the potential to have larger participants. Savings ratios were affected by the 

end uses installed and the size of the participant. Larger participants needed to install more (or more 

extensive) end uses to achieve higher savings ratios. The combination of savings ratios and participant size 

affected savings per participant. As participants increase in size, they can complete larger projects and 

savings per participant increases. Likewise, as each participant achieves deeper savings, savings per 

participant increases. The amount of savings each customer achieved and the number of customers 

participating determined total PA savings (savings rate). As more participants participant and as those 

participants each have greater savings, PA savings increases.  

                                                
47

 Because some PAs track project savings data by a single representative account number, it is possible in cases where multiple account numbers 

exist on a premise to not have the correct billing/usage information included in the match data for the savings tracked. This could reduce the 

precision of the matched savings ratios. 



 

 
 

DNV GL  –  PA Differences Phase 2 Report  Page 78 

 

Figure 3-1. Interdependence of Metrics 
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3.2.2 Analysis of Gas Savings for Single or Multiple PAs 

To examine how gas savings differ between towns served by a single gas and electric PA versus those 

served by different gas and electric PAs, we first had to identify which participants fell into which group. We 

did this by mapping electric PAs to gas accounts using an index that provided the gas and electric PA for 

each zip code and town combination. Once this file was created, we classified accounts and participants as 

the single gas-electric PA or different gas-electric PA combination. After completing this classification, we 

followed analytic steps 1 through 7 as listed in Section 3.2. 

3.2.3 Large Retrofit Performance Differences 

DNV GL began this analysis by limiting the billing and tracking data to Large Retrofit participants. We then 

followed the same procedures as we did for the aggregate performance difference analysis (Section 3.2). For 

these analyses, we used electric consumption (kWh) categories rather than demand categories because 

qualification for the Large Retrofit program was already based on demand.48 

3.2.4 Data Correlation Matrix 

DNV GL was able to combine some portions of the third party data and the PA billing and tracking data. This 

made possible computations of simple correlations between the savings and participation rates and the 

outside economic (employment) and population density figures. DNV GL used the Pearson product-moment 

correlation, which examines the linear relationship between two variables.  

The granularity of the economic data permitted computation of the correlations at the town-level. Depending 

on the specific metric, there were between 135 and 270 sample points for each electric correlation 

depending on the number of towns with third party statistics. For gas, the number of sample points ranged 

from 112 to 243.  

 In-Depth Interviews 3.3

The primary objective of this task was to expand our knowledge of PA program processes. Specific topics of 

interest included: staffing resources, knowledge management, marketing and customer outreach practices, 

including any changes that may have occurred since DNV GL’s last round of interviews. A copy of the 

interview guide is provided in Appendix F. 

DNV GL fielded interviews from October 13 – 31. We completed interviews with six PA representatives and 

two subcontractors. Interviews were conducted by a senior DNV GL consultant who was familiar with the 

Massachusetts energy efficiency programs and a junior analyst who took notes. Most interviews were 

conducted via phone. 

                                                
48

 The aggregate and large retrofit gas analyses used only categories based on consumption because demand data was not available for gas. 
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4 DETAILED FINDINGS 

This section provides DNV GL’s detailed findings. It goes into findings in more depth than the executive 

summary or key findings sections. 

 PA Firmographic Profiles 4.1

This section presents the firmographic profiles of the PAs based on PA and third party data. It addresses 

researchable questions 1, 2, and 3. The section begins with an analysis of the PA data, starting with electric 

PAs. After the PA data, findings from the third party data are provided. 

4.1.1 Electric 

4.1.1.1 Statewide Savings by Size 

In addition to certain types of buildings, savings from the largest accounts (in terms of consumption) were 

crucial for PAs to make their savings goals. We classified the accounts into three categories based on peak 

demand, less than 300 kW, 300 to 750 kW, and over 750 kW, and examined the percent of accounts, total 

consumption, total savings, and matched savings from each category (Figure 4-1). We selected these size 

categories because they pertain to the qualification criteria for the Direct Install initiative.  

Large electric (over 750 kW peak demand) accounts were extremely important for the achievement of 

savings goals. 

 Number of Accounts - In terms of number of accounts, the large accounts represented less than 1% 

of all accounts. 

 Total Consumption - The plurality (39%) of overall statewide total consumption was concentrated in 

the large accounts.  

 Total Savings - The large accounts also generated the plurality (37%) of electric total savings in 

2012. The proportion of total savings from the large accounts was approximately the same as the 

proportion of total consumption, this relationship did not hold true for the small (less than 300 kW) 

or mid-sized (300 – 750 kW) accounts. 

 Matched Savings – The large accounts represented approximately half (49%) of the matched 

savings. Large electric customers were the only category that generated a greater share of matched 

savings (49%) than total consumption (39%).   

Thus, using either matched or total savings, relative to the other size categories, large electric accounts 

generated a disproportionately greater proportion of savings than their share of consumption. 
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Figure 4-1. Percent of Accounts and Savings by Peak Demand – 2012 Electric 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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4.1.1.2 Reliance on Large Projects 

DNV GL examined the PAs’ reliance on large projects by computing the proportion of 2012 total savings 

from the 10 accounts with the greatest savings (not requiring that the accounts were matched with the 

billing data)49 within each PA. To provide a point of reference for how much consumption the largest 

accounts represented, we also computed the proportion of 2012 total consumption from the 10 accounts 

with the greatest consumption for each PA. The top 10 savers and top 10 consumers were not necessarily 

the same accounts. Proportions from each group for each PA are plotted in Figure 4-2. The importance of 

large projects is supported by the top 10 savers accounting for a greater proportion of total savings than the 

top 10 consumers did in total consumption. The sum of the 50 top savers (10 from each PA) accounted for 

22% of total savings compared to only 6% of total consumption from the sum of the top 50 consumers (10 

from each PA.) Small PAs derived a greater proportion of total savings from the top 10 savers than the large 

PAs because they had fewer participants than the large PAs, so the top 10 make up a larger proportion of 

their participants. This effect was particularly strong for Unitil, which only had 78 participants and one very 

large project in 2012. 

Figure 4-2. Savings from Top 10 vs. Consumption from Top 10 – Electric 

 
Note: Overall savings refers to the sum of the 50 savers and consumers (10 from each PA) divided by the sum of savings 
or consumption across all five PAs.  
Note: Savings are from the 10 accounts with greatest savings for each PA. Consumption is from the 10 accounts with the 
greatest consumption for each PA. They are not necessarily the same accounts.  Twelve out of the 50 top participants did 
not have available consumption data.  DNV GL used the mean consumption by PA as a proxy for these participants when 
calculating total Top 10 participant consumption. 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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 We assumed that the top 10 savers from each PA were all in the large customer category. 
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4.1.1.3 Statewide Savings by Building Types 

The 2012 Customer Profile report50 included tables that showed the distribution of accounts, consumption, 

participation, savings, and savings per participant among the various building types. Those results are 

partially replicated in Table 4-1.51  

Respondents to the in-depth interviews indicated that education, healthcare, and manufacturing were the 

key building types for achieving savings goals. These statements were corroborated in the data. These 

building types contributed more to savings than consumption, so they were relatively heavy hitters when it 

came to achieving savings goals. Together, these building types accounted for almost half of the statewide 

total savings (48%) while accounting for about one-fourth (24%) of total consumption and 7% of the 

accounts. 

In contrast, the office and retail building types accounted for one-fourth (25%) of total statewide savings, 

one-third of the total consumption (33%) and 40% of the accounts. The total savings per participant 

achieved for these building types was relatively low. In fact, total savings per participant from retail 

buildings was the third lowest of any building type.  

Table 4-1. Electric Savings by Building Type - Statewide 

Building Type 
Percent of 
Accounts 

Percent of 

Total 
Consumption 

Number of 
Participants 

Total  

Savings 
(kWh) 

Total 

Savings 
per 
Participant 

Percent 
of Total 

Total 

Savings 

Education 2% 7% 504 74,880,171 148,572 14% 

Food Sales 1% 4% 589 24,217,522 41,116 4% 

Food Service 4% 4% 663 10,132,967 15,284 2% 

Healthcare 2% 6% 247 51,389,331 208,054 9% 

Lodging 1% 2% 285 33,757,716 118,448 6% 

Manf. & Indust. 3% 11% 909 127,802,098 140,596 23% 

Office 16% 19% 1,676 81,078,371 48,376 15% 

Other 4% 3% 288 49,360,913 171,392 9% 

Public Assmb. 1% 1% 446 15,363,781 34,448 3% 

Retail 24% 14% 1,811 55,223,572 30,493 10% 

Unclassified 42% 28% 676 18,586,292 27,495 3% 

Warehouse <1% 1% 109 9,853,260 90,397 2% 

Total 100% 100% 8,203 551,645,995 67,249 100% 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

  

                                                
50

 (DNV GL: 2012 Customer Profile Report (Project 31)) 
51

 The results in this table are slightly different than those reported in the 2012 Customer Profile report. The reason for the difference is that this 

report removed upstream lighting savings from the data before summing whereas the 2012 Customer Profile report included them.  
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4.1.1.4  Statewide Savings by Building Type and Size 

The previous two sections established that statewide savings came disproportionally from certain building 

types (education, healthcare, and manufacturing) and from large accounts. Key accounts for generating 

savings were at the intersection of these two characteristics. Education, healthcare, and manufacturing 

buildings with over 750 kW demand made up less than 1% of the billed accounts and 15% of total 

consumption, but were the source of about one-fourth (24%) of the total savings statewide (Table 4-2). The 

relative importance of these three building types decreased in the smaller account sizes. In the mid-sized 

category (300-750 kW), the difference between consumption and savings from the three key building types 

decreased. They accounted for about 4% of total consumption and 5% of the total statewide savings 

(Table 4-3). In the smallest category (less than 300 kW), they accounted for about 6% of total consumption 

and 8% of the total statewide savings (Table 4-4).  

Table 4-2. Accounts and Savings by Building Type - Large (over 750 kW) 

Building Type 

Number 

of Total 
Accounts 

Matched 

Savings 
(kWh) 

Percent of 

Statewide 
Total 
Savings 

Total Consumption 

(kWh) 

Percent of 

Statewide 
Total 
Consumption  

Education 124 35,790,825 6% 1,060,277,433 4% 

Food Sales 13 367,797 <1% 88,914,126 <1% 

Food Service 23 498,736 <1% 181,320,902 1% 

Healthcare 105 37,727,937 7% 1,132,493,100 4% 

Lodging 33 14,741,269 3% 233,069,177 <1% 

Manf. & Indust. 221 60,500,517 11% 2,202,152,594 7% 

Office 312 35,295,092 6% 2,944,678,113 10% 

Other 28 12,623,757 2% 188,602,226 1% 

Public Assembly 14 1,854,545 <1% 76,865,247 <1% 

Retail 77 5,849,760 1% 429,812,165 1% 

Unclassified 473 96,785 <1% 3,065,184,656 10% 

Warehouse 8 909,396 <1% 107,115,717 <1% 

Total 1,431 206,256,417 37% 11,710,485,458 39% 

Note: The percent of statewide accounts was <1% for all building types in this size category.  Savings do not include the 
23% of 2012 electric savings that could not be associated with a 2011 account. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Table 4-3. Accounts and Savings by Building Type - Medium (300 - 750 kW) 

Building Type 

Number 

of Total 
Accounts 

Matched 

Savings 
(kWh) 

Percent of 

Statewide 
Total 
Savings 

Total Consumption 

(kWh) 

Percent of 

Statewide  
Total 
Consumption  

Education 308 9,954,662 2%   422,735,519  1% 

Food Sales 274 8,724,994 2%  673,167,515  2% 

Food Service 88 823,409 <1%  165,245,239  1% 

Healthcare 140 4,099,184 1%  253,135,095  1% 

Lodging 74 8,161,894 1% 124,923,062  <1% 

Manf. & Indust. 300 10,450,319 2% 484,203,151  2% 

Office 507 11,631,244 2%  796,362,925  3% 

Other 90 5,412,036 1% 164,281,994  1% 

Public Assembly 58 1,903,753 <1% 78,557,477  <1% 

Retail 386 8,442,783 2% 668,552,266  2% 

Unclassified  939 2,200,126 <1%   1,493,737,078  5% 

Warehouse 14 609,887 <1% 30,776,833  <1% 

Total 3,178 72,414,290 13%   5,355,678,153  18% 

Note: The percent of statewide accounts was <1% for all building types in this size category.  Savings did not include the 
23% of 2012 electric savings that could not be associated with a 2011 account. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

Table 4-4. Accounts and Savings by Building Type - Small (under 300 kW) 

Building Type 

Number 

of Total 

Accounts 

Percent of 

Statewide 

Accounts  

Matched 

Savings 

(kWh) 

Percent of 

Statewide

Total 

Savings 

Total 

Consumption 

(kWh) 

Percent of 

Statewide 

Total 

Consumption  

Education 7,034 2% 14,333,358 3% 626,006,465 2% 

Food Sales 4,128 1% 10,811,185 2% 379,373,092 1% 

Food Service 11,774 3% 8,397,037 2% 978,878,299 3% 

Healthcare 7,410 2% 6,285,929 1% 465,674,071 2% 

Lodging 1,810 1% 6,100,194 1% 157,081,490 1% 

Manf. & Indust. 10,633 3% 21,350,406 4% 532,520,586 2% 

Office 51,752 15% 20,619,209 4% 1,957,231,589 7% 

Other 12,195 4% 6,952,249 1% 444,855,276 1% 

Public Assembly 4,035 1% 8,811,198 2% 178,122,221 1% 

Retail 80,877 24% 33,340,822 6% 3,250,531,666 11% 

Unclassified 141,625 42% 5,182,037 1% 3,988,365,045 13% 

Warehouse 473 <1% 1,510,114 <1% 53,076,749 <1% 

Total 333,746 99% 143,693,736 26% 13,011,716,549 43% 

Note: Savings did not include the 23% of 2012 electric savings that could not be associated with a 2011 account. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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4.1.1.5 PA Profiles by Building Type and Size 

The large electric PAs had more total consumption tied up in large accounts than the small PAs (Table 4-5). 

Cape Light Compact in particular had limited total consumption tied up in the large accounts based on 

demand (over 750kW). Based on 2011 consumption, Cape Light Compact and Unitil had no 

totalconsumption associated with the very largest accounts (over 25,000,000 kWh per year), compared to 

around 10% of total consumption associated with that type of account for the other PAs. National Grid’s, 

NSTAR’s, and WMECO’s largest accounts were substantially larger than those of Cape Light Compact or Unitil. 

Table 4-5. Electric Total Consumption Associated with Large Accounts 

Characteristic CLC 

National 

Grid NSTAR Unitil WMECO 

Number of large (>750kW) accounts 6 607 706 13 99 

Percent total consumption from large accounts 8% 35% 46% 39% 34% 

Percent total consumption from large education, 

healthcare, manufacturing accounts 

3% 16% 13% 18% 20% 

Average large account total consumption 12,104,565 7,537,070 8,806,323 6,699,449 7,661,615 

Percent total consumption from accounts over 

25,000,000 kWh per year (2011) 
0% 9% 12% 0% 7% 

95th percentile account total consumption (2011 

kWh) 
119,032 208,433 282,399 169,138 289,957 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), (DNV GL: 2012 Customer Profile Report (Project 31) n.d.) 

Next, DNV GL tabulated the number of accounts, percent of accounts, and percent of total consumption 

(“usage”) for each PA building type and size combination (Table 4-6, Table 4-7, Table 4-8). Highlights from 

these tables include the following: 

Large Electric (over 750 kW peak demand): 

 Compared to the other PAs, the large category accounted for a much smaller portion of Cape Light 

Compact’s total consumption. Cape Light Compact’s six accounts in the large category represented 8% 

of total population consumption of all of Cape Light Compact’s C&I accounts (including the large, 

mid-sized, and small categories). Unitil had the next smallest number of large accounts. Its 13 

accounts represented 39% of total consumption. WMECO had the next smallest proportion of 

totalconsumption from this category. Its 99 accounts represented 34% of total consumption. 

 Cape Light Compact derived the least proportion of its total consumption from large education, 

healthcare, and manufacturing accounts. The sum of Cape Light Compact’s total consumption from 

those categories was 3%. In contrast, National Grid’s sum was 16%, NSTAR’s was 13%, Unitil’s was 

18%, and WMECO’s was 20%. 

 Unitil derived the greatest proportion of total consumption from large manufacturing. Unitil’s four 

large manufacturing accounts represented 17% of its total consumption. WMECO’s 35 manufacturing 
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accounts represented 13% of its total consumption. National Grids 146 manufacturing accounts 

represented 11% of its total consumption. 

 NSTAR had more accounts and a greater share of total consumption from the large electric category 

than National Grid. NSTAR had more (n = 48 vs 45) education accounts and less manufacturing in 

this category than National Grid. The number of healthcare accounts was about the same, but 

NSTAR’s were about 10% larger on average.  

Mid-sized Electric (300 to 750 kW peak demand): 

 The proportion of total consumption each PA derived from this category was about the same. Total 

consumption from this category as a whole ranged from 13% for Cape Light Compact to 20% for 

WMECO. 

 Differences between National Grid and NSTAR in this size category were minimal. They had about 

the same proportions of all building types except manufacturing and retail. National Grid had more 

of both.  

Small Electric (less than 300 kW peak demand): 

 Cape Light Compact derived a higher percentage of if its total consumption from this size category 

than the other PAs. 79% of Cape Light Compact’s total consumption was from this category; the 

next closest were National Grid and WMECO who each derived 46% from this category. 

 Large portions of accounts in this category lacked building type data. Cape Light Compact had the 

most, at 61%. 
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Table 4-6. Total Consumption Proportions – Large (over 750 kW) 

Building Type 

Percent of PA Total Consumption Average Total Consumption Per Account 

CLC 

National 

Grid NSTAR Unitil WMECO CLC National Grid NSTAR Unitil WMECO 

Education 0% 2% 5% 2% 3% 0 6,578,186 10,111,555 3,812,708 6,579,388 

Food Sales 0% <1% <1% 0% <1% 0 6,473,218 7,549,522 0 5,853,989 

Food Service 0% 1% 1% 0% 2% 0 5,942,781 9,084,902 0 9,842,776 

Healthcare 3% 3% 4% 2% 4% 13,173,734 9,941,088 11,892,745 4,476,466 9,274,272 

Lodging 0% <1% 1% 0% <1% 0 4,547,575 8,932,541 0 5,034 

Manuf. or Industrial 0% 11% 4% 14% 13% 0 9,457,740 12,824,070 15,916,065 8,633,592 

Office 5% 8% 13% 3% 4% 13,340,918 8,527,680 10,228,687 7,573,316 7,198,061 

Other 0% <1% 1% 0% 1% 0 4,821,746 7,062,371 0 11,361,970 

Public Assembly 0% <1% <1% 0% <1% 0 5,675,525 6,172,552 0 2,391,364 

Retail 0% 1% 2% 3% 2% 0 4,727,897 6,690,854 3,793,431 5,406,034 

Unclassified 1% 8% 14% 14% 4% 6,257,170 5,802,107 6,867,176 5,301,892 8,100,603 

Warehouse 0% <1% 1% 0% 0% 0 8,591,119 18,187,810 0 0 

Total 8% 35% 46% 39% 34% 12,104,565 7,537,070 8,806,323 6,699,449 7,661,615 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Table 4-7. Total Consumption Proportions – Medium (300 to 750 kW) 

Building Type 

Percent of PA Total Consumption Average Total Consumption Per Account 

CLC 

National 

Grid NSTAR Unitil WMECO CLC National Grid NSTAR Unitil WMECO 

Education 1% 1% 2% 1% 1% 1,542,901 1,309,055 1,408,489 1,014,640 1,505,034 

Food Sales 4% 3% 2% 3% 2% 2,695,802 2,447,000 2,390,499 2,893,639 2,632,643 

Food Service 1% 1% 1% 2% <1% 2,088,296 1,789,010 1,943,936 1,997,986 1,180,091 

Healthcare 1% 1% 1% 0% 1% 2,649,637 1,592,995 1,899,483 0 2,335,530 

Lodging <1% <1% 1% 0% <1% 749,027 1,284,410 2,099,420 0 1,605,836 

Manuf. or Industrial 0% 2% <1% 2% 5% 0 1,518,881 1,694,398 2,498,795 1,898,960 

Office 1% 3% 2% 2% 3% 1,489,503 1,496,204 1,687,169 1,601,646 1,596,132 

Other 0% <1% 1% 1% 1% 0 1,632,819 1,917,034 1,121,959 2,038,484 

Public Assembly <1% <1% <1% 0% <1% 1,817,751 1,448,988 1,248,748 0 1,046,186 

Retail 1% 3% 1% 0% 4% 2,734,577 1,633,088 1,890,975 0 1,888,581 

Unclassified 3% 4% 7% 5% 2% 1,894,366 1,517,331 1,620,137 1,295,160 1,841,918 

Warehouse 0% <1% <1% 0% 0% 0 1,955,465 2,522,185 0 0 

Total 13% 19% 16% 16% 20% 2,082,363 1,611,864 1,725,387 1,614,337 1,863,396 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Table 4-8. Total Consumption Proportions – Small (under 300 kW) 

Building Type 

Percent of PA Total Consumption Average Total Consumption Per Account 

CLC 

National 

Grid NSTAR Unitil WMECO CLC 

National 

Grid NSTAR Unitil WMECO 

Education 3% 1% 3% 4% 2% 61,199 88,568 90,888 101,541 94,785 

Food Sales 3% 1% 1% 1% 2% 89,105 89,245 90,389 62,231 114,123 

Food Service 6% 3% 3% 5% 4% 47,532 89,420 82,985 75,409 95,369 

Healthcare 2% 2% 1% 1% 2% 63,275 56,015 75,733 37,084 68,279 

Lodging 3% 0% 0% <1% 1% 74,957 99,990 77,890 82,013 91,095 

Manuf. or Industrial <1% 3% 0% <1% 5% 32,394 45,158 112,816 27,321 53,094 

Office 9% 7% 6% 6% 9% 24,090 37,415 39,978 23,591 43,094 

Other 5% 1% 2% 4% 1% 24,897 43,459 39,143 28,179 25,325 

Public Assembly 1% 1% 0% 1% 2% 31,597 46,834 47,150 68,984 39,630 

Retail 8% 18% 4% 5% 12% 47,878 36,385 55,560 36,778 52,370 

Unclassified 39% 9% 17% 18% 6% 22,494 21,979 35,046 21,236 25,240 

Warehouse <1% <1% 0% <1% 0% 57,616 280,931 70,992 32,135 62,043 

Total 79% 46% 38% 45% 46% 28,348 35,984 44,201 29,232 47,277 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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4.1.1.6 Differences Between NSTAR and National Grid Electric Territories 

This section provides information about firmographic differences between NSTAR’s and National Grid’s 

electric territories. It is split by the three size categories, large (over 750 kW), mid-sized (300 to 750 kW), 

and small (less than 300 kW), with greatest attention paid to the large electric accounts.  

Overall, NSTAR had more total consumption tied up in large electric accounts than National Grid (46% vs. 

35%). NSTAR had a greater number of large accounts and those accounts consumed more energy on 

average (14% more) than National Grid’s accounts. Additionally, when considering the largest  of the large 

accounts (5,000 or more kW), NSTAR’s accounts were generally larger on average (12%) and accounted for 

a greater percentage of total PA consumption than National Grid’s accounts in the same size band (NSTAR: 

13%, National Grid: 7%). The exception was manufacturing, where National Grid derived a greater 

proportion of total consumption (NSTAR: 1%, National Grid: 3%). Considering the current market practice 

of relying on large accounts to achieve savings goals, NSTAR’s territory was more favorable to program 

deployment. Despite this advantage, NSTAR and National Grid both achieved a similar savings rates of 1.8%. 

Within the large size category, National Grid’s total electric consumption was skewed towards manufacturing; 

30% of National Grid’s large account total consumption was in manufacturing, compared to 8% for NSTAR. 

Within the large size category, National Grid had nearly four times as many accounts in manufacturing with 

considerably greater total consumption tied up in this sector (three times more overall). However National 

Grid’s large manufacturing accounts were smaller than NSTAR’s on average (36% smaller). The strength of 

the manufacturing industry is more closely tied to the economy than the other two key industries (education 

and healthcare), so theoretically, National Grid’s savings are more susceptible to economic cycles.52 

National Grid had more overall total consumption tied up in mid-sized accounts than NSTAR (19% vs. 16%). 

National Grid had more mid-sized accounts overall (18% more), while NSTAR had slightly larger mid-sized 

accounts in terms of average total consumption (7% larger on average). Under the current PA practices of 

relying on larger accounts to meet savings goals, NSTAR had a slight advantage in mid-sized accounts, and 

achieved a slightly higher savings rate (1.4%) compared to National Grid (1.3%). 

National Grid had more of its overall total consumption tied up in small accounts than National Grid (46% vs. 

38%), and concentrated in the very small accounts (less than 50 kW demand: 22% National Grid, 16% 

NSTAR). Most small electric accounts come from the large end of the small accounts, and both PAs had 

roughly equivalent amounts of total consumption tied up in the larger subcategories of the small electric 

accounts. 

Below are detailed differences findings divided by large, medium and small electric account segments.  

 

                                                
52

 Although DNV GL did not find statistically significant correlations to overall electric savings and employment statistics when computed at a town 

level. 
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Large Electric Accounts (over 750 kW) 

DNV GL examined differences in the number of accounts, total consumption, average total consumption, 

percent of each PA’s total system consumption, savings rate, participation rate, and savings ratio associated 

with each of six more specific large electric account peak demand categories: 750 to 999 kW, 1,000 to 

1,999 kW, 2,000 to 2,999 kW, 3,000 to 3,999 kW, 4,000 to 4,999 kW, and over 5,000 kW. The following 

patterns emerged. 

 Average large total electric account consumption for NSTAR and National Grid, broken down into the 

six specific peak demand categories are presented in Figure 4-3. Differences in the average total 

consumption of accounts were concentrated in the largest two subcategories (4,000-4,999 kW 

and >= 5,000 kW). There was very little difference in average total consumption between National 

Grid and NSTAR across the other subcategories.  

 NSTAR’s largest accounts were larger than National Grid’s. In the 4,000 to 4,999 kW and >= 5,000 

kW size categories, NSTAR’s accounts consumed more electricity. This finding, combined with the 

tendency of the PAs to rely on large accounts, indicated that NSTAR should find it easier to achieve 

savings goals.  

Figure 4-3. Average Total Consumption per Large Account, by Size, All Industries 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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The large electric account firmographics for National Grid and NSTAR are presented in Table 4-9. 

 NSTAR’s accounts in the 4,000 kW – 4,999 kW size subcategory were much larger on average (by 

about 20%) and NSTAR performed significantly better than National Grid in the 4,000 – 4,999 kW 

size band, with higher savings rates, participation rates, and savings ratio.  

 NSTAR had almost twice the accounts and total consumption in >= 5,000 kW subcategory. NSTAR’s 

average account in this subcategory had about 12% more total consumption than National Grid’s 

average account. However, National Grid achieved a slightly higher savings rate in this subcategory, 

due to a greater savings ratio. 

 Overall efficiency outcomes in the large electric accounts were very similar. NSTAR achieved a 

greater participation rate, but this did not translate into a detectable difference in savings rate. 

Table 4-9. Account Firmographics and Outcome Metrics, Large Accounts, by Size, All Industries 

PA 

Demand 

Category 
(kW) 

Number 
of Cust.s 

Total  

Usage (kWh) 

Avg. Total 

Usage 
(kWh/Cust.) 

Percent 

of PA 
Total  

Usage 
Saving
s Rate 

Part. 
Rate 

Savings 
Ratio 

Nati

onal 
Grid 

750 - 999 215 684,387,721 3,183,199 5% 1.3% 16% 8% 

1,000 - 1,999 250 1,360,034,222 5,440,137 10% 2.1% 31% 7% 

2,000 - 2,999 56 605,580,149 10,813,931 5% 2.4% 36% 3% 

3,000 - 3,999 31 507,159,849 16,359,995 4% 1.1% 45% 2% 

4,000 - 4,999 29 519,963,930 17,929,791 4% 0.7% 48% 1% 

>= 5,000 26 897,875,722 34,533,682 7% 2.5% 46% 5% 

Total 607 4,575,001,593 7,537,070 35% 1.8% 29% 4% 

NST
AR 

750 - 999 206 657,502,149 3,191,758 5% 2.1% 25% 8% 

1,000 - 1,999 300 1,673,463,030 5,578,210 12% 1.9% 29% 6% 

2,000 - 2,999 90 970,356,721 10,781,741 7% 1.8% 40% 4% 

3,000 - 3,999 46 741,749,879 16,124,997 5% 1.0% 48% 2% 

4,000 - 4,999 19 409,364,354 21,545,492 3% 1.5% 58% 3% 

>= 5,000 45 1,764,827,593 39,218,391 13% 2.1% 67% 3% 

Total 706 6,217,263,726 8,806,323 46% 1.8% 34% 4% 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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The average total consumption per large account by industry for NSTAR and National Grid are presented in 

Figure 4-4.  

 For all industries, except for office which was the most frequent account type, large NSTAR accounts 

had higher average total consumption than National Grid accounts.  

 The NSTAR average education large account total consumption was over a third higher (35%) than 

National Grid’s average total consumption.  

 The average large account NSTAR total consumption for manufacturing and industrial was 26% 

higher than for National Grid accounts.  

Figure 4-4. Average Total Consumption per Large Account, by Industry 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Based on the statewide distributions of total savings within large building types, education, healthcare, 

manufacturing, and office were particularly important. DNV GL looked more closely at differences between 

these four building categories and the remaining categories considered as a single group (“other building 

types”). Figure 4-5 shows the distribution of total consumption among education, healthcare, manufacturing, 

office, and all other categories for the large electric accounts for National Grid and NSTAR.  

 National Grid had almost one-third of its total consumption tied up in large manufacturing, more 

than three times as much as NSTAR. When combined, over half of the large electric account total 

consumption within the National Grid territory was made up by manufacturing and offices (53%).  

 Conversely, nearly a third of the large electric total consumption in NSTAR’s territory was from 

offices.  

Figure 4-5. Distribution of Total Consumption, Large Electric Accounts (>750 kW) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

Despite NSTAR’s advantages in account size, and consumption across size categories and industries, 

National Grid and NSTAR achieved the same savings rate of 1.8% for large electric accounts. Looking in 

detail at outcomes in the different industries and the end uses installed was useful in ascertaining why. 

 NSTAR achieved a higher participation rate (34%) within the large account category than National 

Grid (29%). Additionally, NSTAR’s participation rate increased as the size category increased, with 

the highest participation rate in the greater than 5,000 kW category (67%). While National Grid’s 

participation rate ranged from 16.3% to 48%, participation was more consistent across categories. 
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 National Grid achieved a slightly higher savings ratio within the large size category, 4.3%, compared 

with NSTAR, 3.9%.  

 In education, NSTAR achieved greater matched savings through leveraging projects from very large 

education accounts. It completed projects with seven very large (>5,000 kW peak demand) 

education accounts, compared to only two for National Grid. On average, NSTAR’s very large 

education accounts had more than twice the consumption of National Grid’s. 

 In healthcare, NSTAR installed six times as much HVAC as National Grid (relative to about 20% 

more consumption). National Grid completed a much larger CHP project than NSTAR, but it was not 

enough to offset the difference in HVAC. 

 National Grid achieved much more savings in manufacturing than NSTAR. They have about three 

times the consumption of NSTAR, but achieved six times the savings. National Grid achieved much 

greater levels of matched savings in compressed air, custom, lighting, motors, and process end uses. 

 NSTAR achieved twice the large account matched savings in office as National Grid, but NSTAR had 

almost twice the total consumption. NSTAR achieved over twice the HVAC matched savings as 

National Grid in large office. 
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Mid-sized Electric Accounts (300 kW – 750 kW Peak Demand) 

DNV GL examined differences in the number of accounts, total consumption, average total consumption, 

percent of each PA’s total system consumption, savings rate, participation rate, and savings ratio associated 

with two narrower categories for mid-sized electric accounts: 300 to 499 kW and 500 to 750 kW 

(Table 4-10). The following patterns emerged: 

 National Grid had more accounts and NSTAR had slightly larger accounts in terms of average total 

consumption (7% larger) in both of the mid-sized electric account categories. Under the current PA 

practices of relying on larger accounts to meet savings goals, NSTAR had a slight advantage in mid-

sized accounts. 

 Despite having smaller accounts on average, a larger share of National Grid’s system total 

consumption was tied up in mid-sized accounts. This makes mid-sized accounts more important for 

achieving savings goals for National Grid than NSTAR. 

 Both PAs achieved about the same savings rates, but they did so through different avenues. National 

Grid had greater participation rates, but lower savings ratios (wider, shallower participation). In 

contrast, NSTAR had lower participation rates, but greater savings ratios (narrower, deeper 

participation). NSTAR achieved greater matched savings per participant than National Grid in HVAC, 

lighting, and refrigeration across both size categories.  

Table 4-10. Account Firmographics and Outcome Metrics, Medium Accounts, by Size, All Industries 

PA 

Demand 

Category 
(kW) 

Number 

of 
Cust.s 

Total  

Usage (kWh) 

Avg. Total  

Usage 
(kWh/Cust.) 

Percent 
of PA 
Total  

Usage 
Savings 
Rate 

Part. 
Rate 

Savings 
Ratio 

Natio-

nal 
Grid 

300 – 499 1,018 1,331,425,282 1,307,883 10% 1.4% 16% 8% 

500 – 750 549 1,194,365,785 2,175,530 9% 1.1% 21% 5% 

Total 1,567 2,525,791,067 1,611,864 19% 1.3% 18% 6% 

NSTAR 

300 – 499 805 1,091,015,555 1,355,299 8% 1.6% 15% 11% 

500 – 750 486 1,136,458,745 2,338,392 8% 1.3% 19% 6% 

Total 1,291 2,227,474,300 1,725,387 16% 1.4% 16% 8% 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average PA total consumption by building type, presented in Figure 4-6, provides insight into the savings 

potential as well as the size of accounts within the territory. Although National Grid and NSTAR achieved 

similar outcomes within the mid-sized subcategories, some noticeable differences surfaced when looking at 

particular industries across the two mid-size categories.  

 For most building types, mid-sized NSTAR accounts had greater average total consumption than 

National Grid accounts. However, that relationship reversed for food sales, manufacturing, and 

public assembly where National Grid had higher average electricity total consumption per account.  

 The total consumption differences between NSTAR and National Grid were greatest for warehouse, 

lodging, and healthcare (NSTAR was higher for each of these). 

Figure 4-6. Average Total Consumption per Mid-sized Account, by Building Type 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

Although National Grid and NSTAR achieved similar outcomes within the size subcategories, some noticeable 

differences surfaced when looking at particular industries across the two size categories.  

 While National Grid had higher average mid-sized manufacturing total consumption, NSTAR achieved 

a higher savings ratio for smaller mid-sized manufacturers and National Grid achieved a higher 

savings ratio for larger mid-sized manufacturers. Mid-sized manufacturing accounted for 2% of 

National Grid’s total consumption and less than 1% of NSTAR’s total consumption, making this 

sector a more substantial source of potential savings for National Grid than NSTAR. However, NSTAR 

achieved better efficiency outcomes with the smaller subcategory while National Grid achieved 
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better outcomes with the larger subcategory. National Grid completed a greater diversity of 

measures for mid-sized manufacturing, including process, HVAC, and lighting, while NSTAR 

completed only lighting projects in 2012. 

 In education, National Grid achieved greater savings ratios than NSTAR in both mid-sized 

subcategories. This difference was driven by greater lighting matched savings and a couple of whole 

building retrofit projects for National Grid. Despite achieving lower savings ratios, NSTAR achieved 

about 20% more HVAC matched savings per participant than National Grid. 

 In healthcare, National Grid achieved better efficiency outcomes in the smaller subcategory (300 to 

499 kW). National Grid’s matched savings came from lighting, HVAC, and refrigeration, while 

NSTAR’s only came from lighting. In the larger subcategory (500 to 750 kW), NSTAR had better 

efficiency outcomes than National Grid. NSTAR had more diverse measures than National Grid 

(lighting only) in the larger subcategory. 

 In office, NSTAR achieved greater participation rates, and completed twice the HVAC matched 

savings as National Grid. In contrast, National Grid achieved 25% more lighting matched savings 

than NSTAR in mid-sized office. 

Overall, for mid-sized accounts, NSTAR was more successful in delivering deeper energy matched savings 

per account from HVAC than National Grid. In contrast, National Grid was more successful overall with 

delivering deep energy matched savings from lighting. National Grid was more successful at delivering 

deeper matched savings in all end uses in manufacturing, with the exception of lighting in the 300 – 499 kW 

size band.  

Both National Grid and NSTAR employed PEX contractors to reach mid-sized customers. While National Grid 

employed a greater number of PEX contractors, according to in-depth interviews with PEX contractors, it did 

not maintain as much control over the PEX-customer relationship as NSTAR did. Differences in savings ratios 

and participation rates and end uses between National Grid and NSTAR could be reflecting these 

management differences. National Grid had more PEX contractors reaching a greater number of mid-sized 

accounts, but achieving less depth per account. NSTAR had fewer PEX contractors reaching fewer accounts, 

but achieving deeper savings per account. 

  



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 100 

 

Small Electric Accounts (<300kW Peak Demand) 

DNV GL examined differences in the number of accounts, total consumption, average total consumption, 

percent of each PA’s total system consumption, savings rate, participation rate, and savings ratio associated 

with each of five more specific peak demand categories (Table 4-11). The following patterns emerged: 

 National Grid’s small accounts were concentrated in the smallest subcategories (under 20 kW, and 

20-49 kW). In the smallest three subcategories, National Grid’s accounts in this size category were a 

little smaller in terms of average total consumption than NSTAR’s. National Grid had more total 

consumption tied up in the smallest accounts (22% for National Grid, 16% for NSTAR). This 

underscores the importance for National Grid to reach these accounts through programs similar to 

the Main Streets pilot. 

 National Grid and NSTAR have about the same concentration of accounts in the two larger 

subcategories (100 to 199 kW and 200 to 299 kW).  Results in Section 4.3.1.1 show that the 

average small electric participant had much greater average matched consumption than the average 

small electric account, so having more accounts in this range would constitute an advantage. 

National Grid’s efficiency performance metrics with these subcategories were slightly better than 

NSTAR’s. National Grid’s small account savings ratio was 1% higher than NSTAR’s savings ratio, 

which was driven by National Grid’s HVAC matched savings that were twice as high as NSTAR’s 

matched savings for small accounts.  

Table 4-11. Account Firmographics and Outcome Metrics, Small Accounts, by Size, All Industries 

PA 

Demand 

Category 
(kW) 

Number 
of Cust.s 

Total  

Usage (kWh) 

Avg. Total 

Usage 
(kWh/Cust.) 

Percent of 
PA Total  

Total 

Usage 
Savings 
Rate 

Part. 
Rate 

Savings 
Ratio 

Natio

nal 
Grid 

<20 153,725 2,380,565,912 15,486 18% 0.6% 1% 23% 

20-49 4,273 562,730,632 131,695 4% 1.4% 7% 15% 

50-99 4,621 1,030,562,986 223,017 8% 1.5% 9% 14% 

100-199 2,961 1,195,949,889 403,901 9% 1.2% 9% 13% 

200-299 1,095 827,830,945 756,010 6% 1.5% 12% 13% 

Total 166,675 5,997,640,363 35,984 46% 1.1% 1% 15% 

NST
AR 

<20 94,888 1,085,809,656 11,443 8% 0.7% 1% 24% 

20-49 14,128 1,141,232,262 80,778 8% 1.0% 5% 16% 

50-99 5,017 1,019,418,336 203,193 7% 1.4% 7% 14% 

100-199 2,572 1,134,970,617 441,279 8% 1.2% 10% 12% 

200-299 988 816,277,250 826,192 6% 1.3% 12% 10% 

Total 117,593 5,197,708,121 44,201 38% 1.1% 2% 14% 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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4.1.2 Gas 

4.1.2.1 Statewide Savings by Size 

In addition to the type of building, account consumption was also an important predictor of gas savings. We 

classified the gas accounts into five consumption categories and presented the percent of accounts, total 

consumption, matched savings, and total savings from each category in Figure 4-7. Large customers 

(80,000 to 1 million therms annual consumption) were particularly important for meeting savings goals: 

 Number of accounts - In terms of number of accounts, the large customers made up only 1% of the 

accounts. 

 Total Consumption - The plurality (26%) of overall statewide total consumption was concentrated in 

the large gas accounts.  

 Total Savings - The large gas accounts also generated the plurality (18%) of gas total savings in 

2012. 

 Matched Savings – The large gas accounts generated the plurality (41%) of matched savings, and 

generated a greater portion of the matched savings than total consumption (26%; as did medium 

large).  

Thus, using total or matched savings and relative to the other categories, large gas accounts generated a 

disproportionately greater amount of savings than consumption. The disproportionately low savings for 

medium small and small gas customers suggests that there is untapped potential for additional energy 

savings among those customers.53  

Figure 4-7. Percent of Gas Accounts Consumption and Savings, by Account Size 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

                                                
53

 The Direct Install program, which is the main program through which the PAs reach smaller gas customers, has struggled to produce gas savings 

over the last few years. 
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4.1.2.2 Reliance on Large Projects 

DNV GL examined the gas PAs’ current reliance on large projects by comparing the proportion of 2012 total 

savings and 2012 total consumption generated by the 10 accounts that saved the most gas (not requiring 

that the accounts were matched with the billing data)54 within each PA (Figure 4-8).  As for the same 

analysis for electric savings, the top 10 savers were not necessarily the same accounts as the top 10 

consumers. The importance of large projects is supported by the fact that the top 10 savers accounted for 

much more savings than the top 10 consumers did consumption. The sum of the 60 top savers (10 from 

each PA) accounted for 49% of total savings sum of the 60 top (10 from each PA) 20% of total consumption. 

There were fewer gas participants in 2012 than electric participants, so the top 10 savers made up a greater 

proportion of both total savings and total consumption than in the electric analysis. As in the electric 

analysis, the small PAs derived a greater proportion of total savings from the top 10 savers, because they 

had fewer participants than the large PAs.  The current high levels of reliance on large accounts for savings 

may not necessarily be the case in the future, especially if marketing emphasis shifts to mid-sized 

customers.55 

Figure 4-8. Total Savings from Top 10 vs. Total Consumption from Top 10 – Gas 

 
Note: Overall savings refers to the sum of the 60 savers and consumers (10 from each PA) divided by the sum of savings 
or consumption across all six PAs.  
Note: Savings are from the 10 accounts with greatest savings from each PA. Consumption is from the 10 accounts with 
the greatest consumption from each PA. They are not necessarily the same accounts. Twenty-two out of the 60 top 

participants did not have available consumption data.  DNV GL used the mean consumption by PA as a proxy for these 
participants when calculating total Top 10 participant consumption. Source: (PA Billing Data 2011) and (PA Tracking Data 
2012) 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012) 

                                                
54

 We assumed that the top 10 savers from each PA were all in the large customer category. 
55

 The amount of the total represented by the top X number of items in a list will increase as the total number of items in the list approaches X and 

will decrease as the total number of items increases beyond X. In other words it is a mathematic artifact that the top 10 out of 15 projects are 

much more likely to contribute to a greater percent of savings than the top 10 out of 100 projects. This property applies to both savings and 

consumption bars, but there are so many more customers in the consumption bars that the effect is much weaker there. 
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4.1.2.3 Statewide Savings by Building Type 

The 2012 Customer Profile report56 included tables that showed the distribution of accounts, total 

consumption, participation, total savings, and total savings per participant among the various building types. 

Those results are partially replicated in Table 4-12. 

As for electric, education, healthcare, and manufacturing accounted for a disproportionately large amount of 

total savings. Together, these three building types accounted for almost half of the statewide total savings 

(49%) while making up about one-fifth (21%) of total consumption and 11% of the accounts.57 Unlike 

electric savings, the office and retail building types accounted for about the same proportion of total savings 

as they did total consumption. 

Table 4-12. Gas Total Savings by Building Type, Statewide 

Building Type 
Pct. of 
Accounts 

Pct. of Total 
Consumption 

Number of 
Participants 

Total 
Savings 
(therms) 

Total 
Savings 
per 
Participant 

Pct. of Total 
Savings 

Education 3% 7% 152 2,048,230 13,475 15% 

Food Sales 2% 1% 285 262,491 921 2% 

Food Service 6% 5% 1,775 934,990 527 7% 

Healthcare 3% 5% 93 795,170 8,550 6% 

Lodging 1% 1% 131 338,582 2,585 2% 

Manf. & Indust. 5% 9% 212 3,880,428 18,304 28% 

Office 11% 13% 300 1,502,943 5,010 11% 

Other 2% 3% 116 846,895 7,301 6% 

Public Assmb. 2% 1% 189 730,236 3,864 5% 

Retail 16% 10% 412 883,571 2,145 6% 

Unclassified 49% 44% 509 1,731,046 3,401 12% 

Warehouse <1% <1% 1 336 336 <1% 

Total 100% 100% 4,175 13,954,919 3,342 100% 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

                                                
56

 (DNV GL: 2012 Customer Profile Report (Project 31)) 
57

 In 2012, the majority (56%) of gas savings could not be linked to a gas account in the 2011 billing data. This data limitation was discussed in more 

detail in the 2012 Customer Profile report. 
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4.1.2.4 Statewide Savings by Building Type and Size 

The previous two sections established that total statewide savings came disproportionally from certain 

building types (education, healthcare, and manufacturing) and from very large and large accounts. Key 

accounts for generating savings were at the intersection of these two characteristics. Manufacturing 

buildings in the very large account category made up less than 1% of the accounts, 4% of total consumption 

and about 5% of the total savings statewide, the largest percentage of any building type for very large 

accounts, and the only building type to contribute more to savings than consumption (Table 4-13).  

Table 4-13. Accounts and Savings by Building Type - Very Large (over 1,000,000 therms) 

Building Type  
Number of 
Accounts 

Matched 

Savings 
(Therms) 

Percent of 

Total 
Statewide 
Savings 

Total 

Consumption 
(Therms) 

Percent of 

Total 
Statewide  
Consumption 

Education 7 28,866 <1% 9,815,679 1% 

Food Sales 1 0 0% 1,094,418 <1% 

Food Service 0 0 0% 0 0% 

Healthcare 9 28,675 <1% 13,652,217 1% 

Lodging 2 0 0% 3,765,583 <1% 

Manf. & Indust. 18 741,120 5% 49,177,084 4% 

Office 10 98,737 <1% 51,184,458 5% 

Other 3 31,006 <1% 14,701,145 1% 

Retail 2 4,439 <1% 2,792,604 <1% 

Unclassified 29 101,584 1% 136,611,308 12% 

Warehouse 0 0 0% 0 0% 

Total 81 1,034,427 7% 282,794,496 25% 
Note: The percent of statewide accounts was <1% for all building types in this size category. 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Education, healthcare, and manufacturing buildings in the large account category accounted for another 6% 

of total consumption and 10% of total savings. Large office also contributed a notable amount to matched 

savings and at about the same proportion as total consumption (Table 4-14). Except for medium-large 

education (Table 4-15), no building types in the other gas size categories contributed more to matched 

savings than total consumption. 

Table 4-14. Accounts and Savings by Building Type - Large (80,000 – 1,000,000 therms) 

Building Type 

Number of 

Accounts 

Matched 

Savings 
(Therms) 

Percent of 

Statewide 
Total Savings 

Total 

Consumption 
(Therms) 

Percent of 
Total 
Statewide  

Consumption 

Education 146 429,546 3% 23,881,150 2% 

Food Sales 12 6,384 <1% 2,750,608 <1% 

Food Service 35 87,795 1% 6,793,487 1% 

Healthcare 83 290,729 2% 26,406,315 2% 

Lodging 30 6,779 <1% 5,409,264 <1% 

Manf. & Indust. 104 766,018 5% 27,102,495 2% 

Office 162 424,820 3% 34,774,430 3% 

Other 33 80,194 1% 6,517,591 1% 

Public Assembly 16 123,325 1% 2,206,940 <1% 

Retail 162 189,817 1% 27,399,423 2% 

Unclassified 596 124,199 1% 129,315,044 12% 

Warehouse 2 0 0% 1,210,839 <1% 

Total 1,381 2,529,606 18% 293,767,587 26% 
Note: The percent of statewide accounts was <1% for all building types in this size category. 
Source: (PA Billing Data 2011) and (PA Tracking Data 2012) 
 
 

Table 4-15. Accounts and Savings by Building Type - Medium Large (40,000 – 80,000 therms) 

Building Type  
Number of 

Accounts 

Matched 

Savings 
(Therms) 

Percent of 

Total Statewide  

Savings 

Total 

Consumption 
(Therms) 

Percent of 

Total 
Statewide 
Consumption 

Education 280 321,820 2% 15,824,892 1% 

Food Sales 97 42,672 <1% 5,233,124 <1% 

Food Service 74 8,736 <1% 3,921,929 <1% 

Healthcare 114 72,678 1% 6,235,262 1% 

Lodging 51 2,098 <1% 2,804,435 <1% 

Manf. & Indust. 102 55,796 <1% 5,613,632 1% 

Office 172 11,141 <1% 9,623,958 1% 

Other 46 11,796 <1% 2,613,449 <1% 

Public Assembly 41 18,343 <1% 2,156,484 <1% 

Retail 260 32,505 <1% 14,269,125 1% 

Unclassified 829 222,459 2% 45,714,014 4% 

Warehouse 3 0 0% 182,544 <1% 

Total 2,069 800,044 6% 114,192,848 10% 
Note: The percent of statewide accounts was <1% for all building types in this size category. 
Source: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Table 4-16. Accounts and Savings by Building Type - Medium Small (8,000 – 40,000 therms) 

Building Type 

Number 
of 

Accounts 

Percent of 
Statewide 

Accounts 

Matched 
Savings 

(Therms) 

Percent of 

Total 
Statewide  

Savings 

Total 
Consumption 

(Therms) 

Percent of 
Total 
Statewide 

Consumption 

Education 972 1% 161,644 1% 18,962,865 2% 

Food Sales 193 <1% 45,149 <1% 3,688,988 <1% 

Food Service 1,854 1% 227,353 2% 27,716,037 2% 

Healthcare 422 <1% 23,093 <1% 8,221,251 1% 

Lodging 174 <1% 42,795 <1% 3,156,073 <1% 

Manf. & Indust. 568 <1% 30,398 <1% 9,521,305 1% 

Office 1,504 1% 53,158 <1% 24,633,550 2% 

Other 403 <1% 8,911 <1% 6,621,809 1% 

Public Assembly 401 <1% 60,379 <1% 6,157,472 1% 

Retail 2,222 2% 108,947 1% 35,955,543 3% 

Unclassified 6,048 5% 270,413 2% 98,999,336 9% 

Warehouse 20 <1% 0 0% 286,136 <1% 

Total 14,781 11% 1,032,240 7% 243,920,365 22% 
Source: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

Table 4-17. Accounts and Savings by Building Type - Small (under 8,000 therms) 

Building Type  

Number 

of 
Accounts 

Percent of 

Statewide 
Accounts 

Matched 

Savings 
(Therms) 

Percent of 

Total 
Statewide  

Savings 

Total 

Consumption 
(Therms) 

Percent of 
Total 

Statewide 
Consumption 

Education 2,800 2% 16,791 <1% 5,634,663 <1% 

Food Sales 1,994 2% 41,154 <1% 2,716,166 <1% 

Food Service 5,853 4% 339,999 2% 17,480,920 2% 

Healthcare 3,603 3% 11,158 <1% 4,798,522 <1% 

Lodging 769 1% 12,189 <1% 1,591,630 <1% 

Manf. & Indust. 5,340 4% 38,399 <1% 8,087,567 1% 

Office 12,457 9% 48,346 <1% 19,961,251 2% 

Other 1,725 1% 9,293 <1% 3,609,707 <1% 

Public Assembly 2,456 2% 29,883 <1% 5,159,527 <1% 

Retail 18,748 14% 61,891 <1% 28,646,205 3% 

Unclassified 57,127 44% 93,536 1% 87,316,788 8% 

Warehouse 130 <1% 0 0% 271,142 <1% 

Total 113,002 86% 702,640 5% 185,274,088 17% 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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4.1.2.5 PA Profiles by Building Type and Size 

The large gas PAs had more consumption tied up in large accounts than the small PAs (Table 4-18). 

Berkshire and Liberty in particular had limited consumption tied up in the large accounts. Berkshire and 

Liberty had about 40% of their total consumption tied up in the large or very large gas accounts, compared 

to at least 50% for the other PAs.  

Table 4-18. Total Gas Consumption Associated with Large Accounts 

Characteristic Berkshire Columbia Liberty 

National 

Grid NSTAR Unitil 

Number of large and very large 

(>80,000 therms) accounts 
63 384 25 553 412 25 

Percent total consumption from 

large or very large accounts 
41% 57% 37% 50% 50% 52% 

Percent total consumption from 

large education, healthcare, 

manufacturing accounts 

17% * 7% 20% 18% 17% 

Average large or very large 

account total consumption 
244,765 495,462 390,186 415,646 300,494 285,337 

95th percentile large account total 

consumption 
27,234 18,798 19,385 22,244 29,410 29,774 

Note: Columbia did not provide building type data to DNV GL. 
Sources: (PA Billing Data 2011), (PA Tracking Data 2012), (DNV GL: 2012 Customer Profile Report (Project 31) n.d.) 

Next, DNV GL tabulated the number of accounts, percent of accounts, and percent of total consumption 

(“use”) for each gas PA, for each building type and size combination (Table 4-19, Table 4-20, Table 4-21, 

Table 4-22, and Table 4-23). Highlights from these tables include the following: 

Very Large Gas Accounts (over 1 million annual therms): 

 Columbia and National Grid have a considerable portion of total consumption (about 30%) tied up in 

very large gas accounts. NSTAR and Liberty Gas have a notable amount of total consumption (about 

15%) in very large gas as well. Berkshire and Unitil have very little (less than 10%). 

 There were very few accounts in this size category. There were a total of 81 accounts in this size 

category across all six gas PAs.  

 National Grid had more accounts in this category than NSTAR. This included key building types of 

healthcare and manufacturing.  

Large Gas Accounts (80,000 to 1,000,000 therms): 

 Unitil derived the largest portion of total consumption from this category. Over half (52%) of Unitil’s 

total gas consumption came from this category. In contrast, the other PAs’ total consumption from 

this category ranged from 23% to 35%. 
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 Liberty Gas (38%) and Berkshire Gas (41%) have less total consumption tied up the combination of 

very large and large gas accounts than the other PAs (all at least 50%). 
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Table 4-19. Account and Total Consumption Proportions – Very Large (over 1,000,000 therms) 

 

Building Type 

Percent of PA Total Consumption Average Total Consumption Per Account 

Berkshire 

Gas 

Columbia 

Gas 
Liberty 

National 

Grid 
NSTAR Unitil 

Berkshire 

Gas 

Columbia 

Gas 
Liberty 

National 

Grid 
NSTAR Unitil 

Education 3% 0% 0% 1% 2% 0% 1,111,884 0 0 1,822,024 1,264,937 0 

Food Sales 0% 0% 0% 0% 0% 0% 0 0 0 1,094,418 0 0 

Food Service 0% 0% 0% 0% 0% 0% 0 0 0 0 0 0 

Healthcare 0% 0% 0% 2% 1% 0% 0 0 0 1,596,449 1,238,538 0 

Lodging 0% 0% 0% 1% 0% 0% 0 0 0 1,882,792 0 0 

Manuf. or Industrial 0% 0% 0% 7% 6% 0% 0 0 0 2,635,551 2,982,985 0 

Office 0% 0% 0% 10% 3% 0% 0 0 0 6,239,047 2,503,710 0 

Other 0% 0% 0% 3% 0% 0% 0 0 0 4,900,382 0 0 

Public Assembly 0% 0% 0% 0% 0% 0% 0 0 0 0 0 0 

Retail 0% 0% 5% 0% 0% 0% 0 0 1,279,570 1,513,034 0 0 

Unclassified 3% 34% 9% 2% 4% 0% 1,106,613 5,375,165 2,270,225 5,668,268 2,254,868 0 

Warehouse 0% 0% 0% 0% 0% 0% 0 0 0 0 0 0 

Total 6% 34% 14% 27% 16% 0% 1,109,249 5,375,165 1,774,898 3,293,826 2,165,686 0 

Note: Columbia did not provide building type data. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Table 4-20. Account and Total Consumption Proportions – Large (80,000 – 1,000,000 therms) 

Building Type 

Percent of PA Total Consumption Average Total Consumption Per Account 

Berkshire 

Gas 

Columbia 

Gas 
Liberty 

National 

Grid 
NSTAR Unitil 

Berkshire 

Gas 

Columbia 

Gas 
Liberty 

National 

Grid 
NSTAR Unitil 

Education 7% 0% 2% 3% 3% 5% 188,687 0  140,335 164,733 159,424 132,570 

Food Sales <1% 0% 2% <1% <1% 0% 104,725 0  542,870 345,654 120,066 0  

Food Service 1% 0% 1% 1% 1% 2% 212,899 0  265,197 184,242 191,627 339,302 

Healthcare 3% 0% 5% 4% 2% 6% 504,528 0  614,288 312,690 272,562 426,992 

Lodging 0% 0% 1% 1% 1% 0%  0 0  273,664 183,790 159,502 0  

Manuf. or Industrial 4% 0% <1% 3% 4% 6% 315,323 0  122,586 228,574 337,360 286,782 

Office <1% 0% 0% 4% 7% 10% 172,780 0  0  211,514 206,203 703,211 

Other 1% 0% 0% 1% 1% 0% 137,157 0  0  238,166 171,115 0  

Public Assembly 0% 0% 0% <1% 1% 0%  0 0  0  101,560 174,308 0  

Retail 3% 0% 0% 5% 1% 2% 201,218 0  0  169,758 152,849 283,054 

Unclassified 15% 23% 12% 1% 14% 20% 207,215 214,103 246,970 171,222 231,523 247,952 

Warehouse 0% 0% 0% <1% <1% 0%  0 0  0  416,585 794,254 0  

Total 35% 23% 24% 23% 34% 52% 216,422 214,103 269,776 203,275 215,282 285,337 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Table 4-21. Account and Total Consumption Proportions – Medium Large (40,000 – 80,000 therms) 

 

Building Type 

Percent of PA Total Consumption Average Total Consumption Per Account 

Berkshire 
Gas 

Columbia 
Gas 

Liberty 
National 
Grid 

Nstar 
Gas 

Unitil 
Gas 

Berkshire 
Gas 

Columbia 
Gas 

Liberty 
National 
Grid 

NSTAR Unitil  

Education 4% <1% 2% 2% 2% 1% 56,566 63,405 50,351 56,366 57,039 58,989 

Food Sales 1% 0% 2% 1% 1% 1% 59,830 0 51,928 52,319 54,953 64,551 

Food Service 1% 0% <1% <1% 1% <1% 50,334 0 42,268 51,336 57,266 42,223 

Healthcare 1% 0% 1% 1% 1% 0% 58,404 0 52,251 54,803 53,689 0 

Lodging <1% 0% 0% <1% <1% 1% 73,953 0 0 53,776 55,637 52,427 

Manuf. or 
Industrial 

<1% 0% <1% 1% <1% <1% 75,466 0 52,983  54,251 59,639 50,902 

Office <1% 0% 1% 1% 1% <1% 52,543 0 58,512  55,751 56,505 45,172 

Other <1% <1% 1% <1% 1% 0% 51,598 52,857 57,696 60,196 55,566 0 

Public Assembly <1% 0% <1% <1% <1% 0% 43,818 0 58,964 54,103 48,473 0 

Retail 1% 0% 1% 2% 1% 1% 57,016 0 55,863 54,315 57,178 54,967 

Unclassified 4% 9% 5% 1% 3% 5% 54,436 54,697  56,412 57,078 55,099 61,873 

Warehouse 0% 0% 0% 0% <1% 0% 0 0 0 0 60,848 0 

Total 13% 9% 12% 10% 12% 11% 56,195 54,710 54,551 54,918 55,891 58,264 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Table 4-22. Account and Total Consumption Proportions – Medium Small (8,000 – 40,000 therms) 

 

Building 

Type 

Percent of PA Total Consumption Average Total Consumption Per Customer 

Berkshire 

Gas 

Columbia 

Gas 
Liberty 

National 

Grid 

Nstar 

Gas 

Unitil 

Gas 

Berkshire 

Gas 

Columbia 

Gas 
Liberty 

National 

Grid 

Nstar 

Gas 
Unitil Gas 

Education 4% <1% 3% 2% 3% 2% 18,489 9,082 23,286 20,177 18,622 17,783 

Food Sales <1% 0% 1% <1% 1% 1% 13,674 0 17,622 18,339 20,981 19,849 

Food Service 3% <1% 2% 4% 3% 3% 16,232 20,896 13,928 14,673 15,367 17,282 

Healthcare 1% 0% 1% 1% 1% 1% 17,340 0 18,102 19,585 19,939 15,560 

Lodging 1% 0% <1% 0% <1% <1% 17,841 0 12,587 17,814 20,267 21,514 

Manuf. or 
Industrial 

1% 0% 1% 2% <1% 1% 18,676 0 19,820 16,703 15,351 26,684 

Office 3% <1% 2% 3% 4% 3% 16,426 14,860 15,013 16,234 16,710 15,875 

Other 1% <1% 4% 1% 1% 1% 14,552 14,276 15,787 17,138 16,582 14,623 

Public 

Assembly 
1% <1% 1% 1% 1% <1% 15,418 15,207 16,882 15,519 14,843 8,513 

Retail 2% <1% 3% 6% 2% 2% 15,817 28,423 16,790 16,180 16,095 16,736 

Unclassified 9% 18% 12% 2% 9% 8% 16,067 16,493 16,860 15,848 16,281 15,131 

Warehouse <1% 0% <1% 0% <1% 0% 17,772 0 9,655 15,362 14,562 0 

Total 26% 18% 28% 23% 23% 21% 16,420 16,501 16,684 16,450 16,608 16,177 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Table 4-23. Customer and Total Consumption Proportions – Small (under 8,000 therms) 

 

Building 

Type 

Percent of PA Total Consumption Average Total Consumption Per Account 

Berkshire 

Gas 

Columbia 

Gas 
Liberty 

National 

Grid 

Nstar 

Gas 

Unitil 

Gas 

Berkshire 

Gas 

Columbia 

Gas 
Liberty 

National 

Grid 

Nstar 

Gas 
Unitil Gas 

Education 2% <1% 1% 1% 1% 1% 2,078 2,642 1,800 1,866 2,249 2,484 

Food Sales 0% 0% 1% <1% <1% <1% 1,836 0 1,982 1,218 1,607 1,828 

Food Service 1% <1% 2% 3% 1% 2% 2,581 2,775 2,394 3,186 2,619 2,541 

Healthcare <1% <1% <1% 1% <1% <1% 2,118 673 1,433 1,298 1,433 804 

Lodging 1% <1% <1% <1% <1% <1% 2,655 4,600 1,304 1,978 2,072 2,028 

Manuf. or 
Industrial 

<1% 0% <1% 2% <1% <1% 2,539 0 2,022 1,479 2,382 2,931 

Office 3% <1% 3% 3% 2% 2% 2,307 1,627 1,461 1,459 1,867 2,051 

Other 1% <1% 1% <1% 1% 1% 2,791 2,915 2,179 1,803 2,207 3,656 

Public 

Assembly 
1% <1% 1% 1% <1% 1% 2,258 1,816 2,582 2,004 2,340 2,823 

Retail 2% <1% 3% 5% 2% 3% 1,780 1,810 1,441 1,485 1,703 1,993 

Unclassified 9% 16% 11% 2% 7% 7% 1,796 1,505 1,477 1,346 1,655 1,799 

Warehouse <1% 0% <1% <1% <1% <1% 1,272 0 2,596 2,125 2,172 1,419 

Total 20% 16% 22% 17% 16% 16% 1,995 1,506 1,605 1,628 1,814 2,022 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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 Profiles from Third-Party Data 4.2

This section discusses findings from DNV GL’s analysis of the third-party databases (U.S. Census and tax 

assessor data). We present the aggregate findings for the electric PAs and a summary of major differences 

among those PAs; we then present comparable findings for the gas PAs. Detailed profiles of each PA are 

provided in Appendix B. 

4.2.1  Electric PAs - Aggregated 

4.2.1.1 Building Area 

DNV GL used tax assessor data to examine building area characteristics across the electric PA territories. 

Figure 4-9 and Table 4-24 present the total number of buildings included in the analysis across all of the 

Massachusetts electric PAs, as well as building area summary statistics by building type.  

 Most building types skewed toward large building areas. Seven of the eleven building types had 

mean square footage higher than the 75th percentile (Figure 4-9). This is likely due to the wide 

range of specific uses that may be included in each building type. For instance, the education 

building type includes small daycare facilities, municipal K-12 schools, and big colleges like the 

Massachusetts Institute of Technology. Six of the building types had a difference between the mean 

and median equaling more than 10,000 square feet. This was most pronounced for education, with a 

26,232 square foot difference between the mean and median. Five of the building types had an 

interquartile range greater than 10,000 square feet; food sales had the largest interquartile range at 

47,827 square feet.  

 Offices accounted for the largest share of square footage among building types, but they also tended 

to be smaller than other building types. Among the buildings included in the analysis, offices had the 

second-lowest median building area at 3,628 square feet—only 38 square feet higher than the 

lodging building type. The number of relatively smaller buildings reduced the median and 25th 

percentile for offices and lodging. Lodging had the lowest 25th percentile building area, 726 square 

feet, followed by offices, 1,432 square feet. The tax assessor data sometimes reported individual 

units within a building as separate buildings (e.g. each tenant’s space within an office building was 

sometimes reported as separate “buildings”). This practice reduced the mean and median areas for 

building types where it occurred. This practice was most common for office and lodging. . 

 The category with the largest average building size, food sales, was also the least frequent building 

type. Food sales made up the smallest share of buildings, accounting for less than 1%; however, 

food sales had the highest median building area—more than twice the next-highest median building 

area, manufacturing and industrial.  

 The largest building in terms of square feet was classified as warehouse.  
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Figure 4-9. Overall Electric PA Territory Building Area Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 

Table 4-24. Overall Electric PA Territory Building Area Summary 

Overall – Electric 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean 

25th 
pctnl Median 

75th 
pctnl Max Total 

Education 2,654  3% 35,657  4,508  9,425  34,232  1,091,717  94,632,610  

Food Sales 221  <1% 44,231  17,823  42,754  65,650  135,100  9,775,139  

Food Service 4,118  5% 5,421  2,278  3,771  6,496  139,451  22,322,788  

Healthcare 1,909  2% 23,464  2,329  4,766  11,018  931,991  44,791,899  

Lodging 4,758  6% 14,964  726  3,590  9,330  1,042,824  71,198,045  

Manf. & Indust. 5,415  7% 40,540  5,950  15,360  41,586  1,156,562  219,525,127  

Office 18,711  23% 18,968  1,432  3,628  10,200  2,082,040  354,914,456  

Other 12,519  15% 11,638  2,411  4,527  8,146  1,487,580  145,700,150  

Public Assmb. 5,750  7% 12,381  3,560  7,096  14,335  755,000  71,189,895  

Retail 19,171  23% 11,238  2,342  4,530  9,252  1,386,388  215,448,752  

Warehouse 7,230  9% 23,619  3,665  8,380  21,509  3,211,152  170,766,628  

Overall 82,456  100% 17,225  2,291  5,004  11,960  3,211,152  1,420,265,489  

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100 due to rounding.  

Sources: (MassGIS 2014) and (City of Boston 2014) 
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4.2.1.2 Building Vintage 

DNV GL used tax assessor data to examine building vintage characteristics across the electric PA territories. 

We split the building vintage data into categories that roughly represented a decade, with the following 

exceptions: before 1920, 1920 to 1945, 1945 to 1959, and 2010 to 2013. The percentage of buildings within 

each vintage category is reported in Figure 4-10. The tax assessor data contained more records with non-

missing values for year built than building square footage. 

In general, building types were evenly distributed among the vintage categories. The “before 1920” category 

is slightly larger because it represents a much larger period than the other categories. The 1980s appeared 

to show an increase in building, followed by a decline in the next decades. Notable observations by building 

type are discussed below: 

 Education - Over half (59%) of the education buildings were built before 1945. In the following 

decades, construction appears to decrease with even distribution in the later decades beginning in 

the 1970s.  

 Food service - 39% of food services buildings were built before 1945, and over half (52%) were built 

before 1960.  

 Food sales - Food sales had the smallest share of buildings built before 1920, and the largest share 

of buildings built since 2000 (19%).  

 Healthcare - Healthcare buildings were fairly evenly distributed among the year ranges, though a 

higher proportion was built before 1920 (18%) and between 1980 and 1989 (16%).  

 Lodging - The largest share of lodging was built prior to 1920, followed by a substantial decrease 

between 1920 and 1945, a more consistent distribution between 1945 and 1989, and a decrease 

beginning in 1990.  

 Manufacturing and industrial - Manufacturing and industrial buildings appear to be nearly evenly 

distributed until the 1980s, when there was an increase, followed by a decline.  

 Offices - Office buildings appear to be fairly consistently distributed across categories, with the 

exception of the 1980s when 31%were built. 

 Public assembly - 38% of public assembly building occurred prior to 1920, followed by a consistently 

decreasing trend. 

 Retail - Most retail buildings were built prior to 1960; 37% were built before 1945, and over half 

(53%) were built before 1960.  

 Warehouses - Warehouse building vintage is fairly evenly distributed across all categories except the 

1980s, in which 21%were built.  
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Figure 4-10. Overall Electric PA Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Retail

Whs. &
Strg.

Before 1920 23%41%7%18%18%28%19%20%35%38%16%12%

1920-1945 16%18%11%21%11%8%12%11%18%17%21%13%

1945-1959 12%9%12%13%11%17%12%7%10%12%16%9%

1960-1969 11%8%16%12%12%12%14%9%7%10%13%11%

1970-1979 10%6%9%11%14%11%14%9%9%9%11%13%

1980-1989 16%6%9%9%16%12%16%31%11%7%11%21%

1990-1999 6%6%17%8%8%6%7%5%4%4%6%8%

2000-2009 6%6%17%7%9%5%6%7%5%3%6%13%

2010-2013 0%1%2%0%1%0%0%0%0%0%0%1%

7,847 21,243 6,370 14,135 19,860 5,746 5,037 2,195 4,519 246 2,843 90,041 # of Obs.
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4.2.1.3 Wages 

DNV GL used business patterns data from EOLWD58 to examine wages associated with building types across 

the electric PA territories. As discussed in Section 3.1.2, these data included total wages, the number of 

annual employees, and the number of establishments by industry and town.  

DNV GL calculated the statewide average wage per employee for each building type using the statewide 

total payroll and total number of employees, which is presented in Figure 4-11 and Table 4-25. Notable 

findings from our calculation of statewide average wages per employee by building type include the 

following: 

 Office and retail building types represented the largest share of buildings, consistent with the tax 

assessor data discussed in section 3.2.1.1, Building Area 

 Office and manufacturing had the highest average state wages, followed by education, healthcare, 

warehouses, and retail 

 Food service had the lowest average wages, followed by food sales, lodging, and public assembly 

 Education accounted for the smallest share of establishments, followed by food sales and public 

assembly 

 
Figure 4-11. Overall Electric PA Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 
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Table 4-25. Overall Electric PA Territory Payroll Summary 

Overall-Electric 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

Average 

Annual 
Wages per 
Employee (in 
$1,000s) 

No. of 
Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 2,363  1% 244,137  9% 14,049,924  9% 58 

Food Sales 2,383  1% 59,467  2% 1,303,567  <1% 22 

Food Service 13,067  7% 211,991  8% 3,937,625  2% 19 

Healthcare 14,464  8% 481,799  18% 26,414,505  16% 55 

Lodging 12,663  7% 30,808  1% 1,001,568  <1% 33 

Manf. & Indust. 21,086  11% 304,815  11% 22,306,905  14% 73 

Office 83,091  44% 851,845  32% 72,163,597  44% 85 

Public Assmb. 2,747  1% 45,971  2% 1,705,782  1% 37 

Retail 33,128  18% 348,124  13% 16,051,726  10% 46 

Warehouse 3,239  2% 76,285  3% 3,864,855  2% 51 

Overall 188,231  100% 2,655,242  100% 162,800,054  100% 61 

Source: (EOLWD 2014) 

It should be noted that the number of establishments does not directly correspond to the number of building 

area observations presented in Table 4-24. The number of establishments refers to organizations reporting 

business patterns data, whereas the number of building area observations reflects the number of buildings. 

In some cases, one reporting organization may use multiple buildings or offices within the same town. In 

other instances, the same building may be used by multiple different organizations required to submit 

business patterns data.  

4.2.1.4 Population and Labor Force 

DNV GL used PA-level economic data from the United States Census59 to compare the relative economic 

health of the PA territories (Table 4-26). These data were available at the town level. DNV GL included any 

town serviced by a PA in that PA’s aggregated data. In almost all cases, a single electric and single gas PA 

serviced each town. In cases where the town was served by more than one electric or more than one gas PA, 

that town’s data was included in each PA’s aggregate. About half of the towns serviced by each PA had 

available data. 

Population and labor highlights included:  

 NSTAR had the lowest unemployment rate, the greatest increase in employment, and the greatest 

increase in the labor force. Employment grew faster than the labor force. The NSTAR territory also 

had the highest population density—more than twice the density of the National Grid territory. Based 

on these indicators, the NSTAR territory appears to have the healthiest economy out of the five 

electric PA territories.  

                                                
59

 (BLS 2014) 
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 The Unitil territory appears to have the weakest economy of the five territories. Unitil’s territory had 

the highest unemployment rate, the largest decrease in labor force, and the only decrease in 

employment between 2010 and 2012. It also had the second-lowest population density. 

 The National Grid territory labor force increased slightly (less than 1%). Employment grew faster, at 

1%, between 2010 and 2012.  

 The labor force within the WMECO territory decreased, and employment stayed nearly the same 

between 2010 and 2012. The territory also had the second-highest unemployment rate. 

 The Cape Light Compact territory had the lowest population density, less than half the next lowest 

density (Unitil). The labor force decreased by 1% and the employment increased by 1% between 

2010 and 2012. Additionally, the Cape Light Compact territory had the second-lowest 

unemployment rate.  

Table 4-26. Overall Electric PA Territory Population and Labor Force Summary 

Variable Description Year CLC 
National 
Grid NSTAR Unitil WMECO 

Population 
Density Persons per square mile 2010 613 3,708 7,904 1,325 2,532 

Labor Force 
Number of persons in 
active labor force in 2012 2012 66,237 1,053,241 990,527 19,934 159,564 

Change in 
Labor Force 

Percent change in the labor 
force between 2010 and 
2012 2012 -1% >-1% 1% -3% -1% 

Employment 
Number of persons 
employed in 2012 2012 61,644 973,754 931,153 17,948 146,465 

Change in 
Employment 

Percent change in 
employment between 2010 
and 2012 2012 1% 1% 2% -1% <1% 

Unemployment 
Rate 

Percent of labor force 
unemployed 2012 7% 8% 6% 10% 8% 

Towns with 
Data 

Percent of towns serviced 
by PA for which data were 
available 2012 47% 45% 56% 50% 35% 

Source: (BLS 2014) 

 

DNV GL conducted a correlation analysis between the 2010 to 2012 labor force data and the PA savings and 

participation rates at the town level. We also correlated the density of establishments (number of buildings 

listed in the tax assessor data divided by town surface area) and density of electric accounts (number of 

accounts from the billing data within a town divided by town surface area) with savings and participation 

rates. None of the correlations examined for the electric PAs were statistically significant (Table 4-27). This 

does not mean that there is no relationship between economic indicators and PA outcomes, but, rather there 

is no clear linear relationship between pairs of variables. In other words, while not conclusive, these findings 

suggest that economic differences are not a significant driver of electric program outcomes. 
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Table 4-27. Town-Level Correlations – Economic Data, Savings Rate, Participation Rate 

Economic Variable  

Savings Rate (2012 
savings) 

Participation Rate 
(2012) 

Corr Pvalue n Corr Pvalue n 

Unemployment rate 2010 0.03 0.69 135 -0.08 0.33 141 

Unemployment rate 2011 0.01 0.87 135 -0.06 0.48 141 

Unemployment rate 2012 0.02 0.84 135 -0.06 0.45 141 

Unemployment 2010 0.03 0.76 135 -0.03 0.68 141 

Unemployment 2011 0.02 0.79 135 -0.03 0.70 141 

Unemployment 2012 0.02 0.81 135 -0.03 0.70 141 

Employment 2010 0.02 0.82 135 -0.03 0.71 141 

Employment 2011 0.02 0.82 135 -0.03 0.71 141 

Employment 2012 0.02 0.82 135 -0.03 0.71 141 

Labor force 2010 0.02 0.81 135 -0.03 0.70 141 

Labor force 2011 0.02 0.81 135 -0.03 0.71 141 

Labor force 2012 0.02 0.81 135 -0.03 0.71 141 

Establishment Density -0.05 0.42 270 -0.05 0.44 289 

Electric Account Density -0.04 0.47 270 -0.06 0.30 289 
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4.2.2 Major Differences among Electric PAs 

4.2.2.1 Building Area by Building Type 

Table 4-28 presents a comparison of the total square footage by building type across electric PAs. Notable 

findings include the following: 

 The Cape Light Compact territory total building area was predominately filled by tourism based 

industries. The largest shares of total building area were made up of retail (19%), followed by 

lodging (19%).  

 The National Grid territory had large manufacturing and industrial and retail industries. 

Manufacturing and industry accounted for the largest portion of total square footage (22%), followed 

by offices (17%) and retail (16%).  

 The NSTAR territory total building area was dominated by offices. Offices account for 37%of the 

total square footage, trailed by retail (23%). 

 The Unitil territory total building area was dominated by manufacturing and industrial facilities. 38% 

of total square footage was within manufacturing and industrial buildings. The next highest building 

type, retail, only accounted for 16%.  

 The WMECO territory had large manufacturing and industrial facilities. Manufacturing and industry 

accounts for a quarter of the total square footage, followed by retail (20%), and warehouses and 

storage.  

 Overall, offices accounted for the largest share of total square footage, even though manufacturing 

and industry accounted for the largest area in most PA territories. Offices accounted for 25%of the 

square footage, followed by retail (15%), and then manufacturing (15%). The following percentages 

reflect the portion of total square footage that falls within each electric PA territory: Cape Light 

Compact (3%), National Grid (49%), NSTAR (41%), Unitil (1%), WMECO (5%).  
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Table 4-28. Percentage of Total Building Area by Building Type 

Building Type CLC 
National 
Grid NSTAR Unitil WMECO Overall 

Education 5% 5% 9% 2% 7% 7% 

Food Sales 1% 1% 1% 1% 1% 1% 

Food Service 3% 2% 1% 1% 2% 2% 

Healthcare 3% 2% 5% 1% 2% 3% 

Lodging 19% 4% 5% 3% 6% 5% 

Manf. & Indust. 3% 22% 6% 38% 25% 15% 

Office 16% 17% 37% 14% 10% 25% 

Other 13% 11% 9% 11% 8% 10% 

Public Assmb. 7% 6% 4% 4% 8% 5% 

Retail 23% 16% 12% 16% 20% 15% 

Warehouse 8% 14% 9% 9% 12% 12% 

Overall 100% 100% 100% 100% 100% 100% 

Sources: (MassGIS 2014) and (City of Boston 2014) 

 

4.2.2.2 Overall PA Building Area 

Figure 4-12 presents a comparison of total square footage across electric PAs. Figure 4-13 compares the 

99th percentiles across electric PAs. This indicator focuses on the differences among the very largest of each 

PAs' customers.  Notable findings include the following: 

 Buildings in Cape Light Compact’s territory were generally smaller than buildings in other PA 

territories. The median building area was almost half the next-lowest median. Cape Light Compact 

had fewer large outliers as evidenced by an average closer to the median than any other electric PA, 

and the smallest interquartile range (4,970 square feet).  

 The NSTAR territory buildings were generally larger than those in other PA territories. The NSTAR 

territory had the highest median building area, the highest 25th and 75th percentiles, and the highest 

average. Additionally, the territory had the largest interquartile range (12,678 square feet), and the 

largest difference between the median and the mean (16,387 square feet). This indicates that there 

were many large buildings within the territory, which shifted the third quartile (between the median 

and the 75th percentile) higher, and increased the average. National Grid’s territory had the second-

largest buildings after NSTAR’s. The National Grid territory had the second-highest median, 25th and 

75th percentile, and average. National Grid also had the second-largest interquartile range (9,539 

square feet).  

 The Unitil territory contained a mix of large and small buildings. While the territory had the second-

lowest median building area, it had the third-highest 75th percentile, average, and interquartile 

range (8,980 square feet).  

 While the WMECO territory had the second-smallest building summary statistics, it was more similar 

to Unitil and National Grid than to the Cape Light Compact territory. WMECO’s territory had the 
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second-lowest average, 25th percentile, and interquartile range (8,042 square feet), likely indicating 

that there were fewer large buildings than in the Unitil territory.  

 When considering the largest of the large customers, the largest Cape Light Compact territory 

buildings were much smaller than the largest statewide buildings, while NSTAR buildings were larger. 

The 99th percentile building area in the Cape Light Compact territory was less than a third as large 

as the statewide 99th percentile. The NSTAR 99th percentile was nearly a third larger than the 

statewide 99th percentile.  

 

Figure 4-12. Building Area Summary by Electric PA 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Figure 4-13. Building Area 99th Percentile by Electric PA 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 

 

4.2.2.3 Education Building Area 

Figure 4-14 presents our comparison of the total education square footage across electric PAs. Notable 

findings include the following:  

 The Cape Light Compact territory education buildings were smaller than in most other PA territories. 

The territory had the lowest median area and the lowest 25th percentile. However, the average, the 

75th percentile, and the interquartile range (13,272 square feet) were larger than in the WMECO 

territory. Additionally, the difference between the mean and the median was the third-largest 

(24,010 square feet), suggesting that there were a few large buildings that moved the average 

higher, but not enough to substantially shift the interquartile range.  

 The National Grid territory included a number of large education buildings. The territory had the 

second-highest median building area, the second-largest difference between the mean and the 

median, and the third-largest interquartile range (22,176 square feet). 

 The NSTAR territory had the largest education buildings. The territory had the highest median, 

average, and interquartile range (37,928 square feet). While NSTAR also had the greatest difference 

between the mean and median, the mean falls within the third quartile, which likely indicates that 

there were enough large buildings to pull the third quartile up.  

 The Unitil territory appears to have a number of medium-sized education buildings. The territory had 

the third-lowest median building area, the lowest average, the second-largest interquartile range 

(27,790 square feet), and the smallest difference between the mean and median. The small 

difference between the mean and median, when considered with the large third quartile, appears to 

indicate that there are multiple median-sized buildings.  
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 The WMECO territory had relatively small education buildings. The territory had the second-lowest 

median, the second-lowest average, and the smallest interquartile range (7,656 square feet).  

Figure 4-14. Education Building Area Summary by Electric PA 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 

4.2.2.4 Healthcare Building Area 
Figure 4-15 presents our comparison of total healthcare square footage across electric PAs. Notable findings 

include the following:  

 The Cape Light Compact territory had the smallest healthcare facilities. The territory had the 

smallest median and mean building area, the smallest 25th and 75th percentile, and the smallest 

interquartile range (4,284 square feet).  

 The National Grid territory had the most healthcare facilities, but they tended to be moderate to 

small in size. The National Grid territory had nearly twice as many healthcare facilities as the NSTAR 

territory, but the median building area was 20%lower and the average was more than two thirds 

lower.  

 The NSTAR territory had the largest healthcare facilities. The territory had the highest median and 

mean building area, the largest interquartile range (24,196 square feet), and the greatest difference 

between the mean and median. Additionally, the third quartile was very large (20,500 square feet), 

which likely indicates that there are many moderate-sized facilities in addition to the large buildings.  

 Unitil had few healthcare facilities, which tended to be small. The territory had a median building 

area similar to National Grid’s, but had the smallest interquartile range (3,595 square feet). The 

second and third quartiles are similar in size, but the mean and median are still fairly far apart, 

which likely indicates that there is one or two hospitals within the territory that shift the average.  
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 The WMECO territory had small- to moderate-sized healthcare facilities, similar to the National Grid 

territory. The territory had the second-lowest median and mean building area, and the smallest 

difference between the mean and median; however, it also had the second-largest interquartile 

range.  

Figure 4-15. Healthcare Building Area Summary by Electric PA 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 

 

4.2.2.5 Manufacturing and Industrial Building Area 
Figure 4-16 presents our comparison of the total manufacturing and industrial square footage across electric 

PAs. Notable findings include the following: 

 The Cape Light Compact territory had the smallest manufacturing and industrial buildings. The 

median building area for the territory was 90%less than the next-lowest median, which was in the 

WMECO territory. Additionally, the territory had the lowest mean, the lowest interquartile range 

(8,550 square feet), and the smallest difference between the mean and median. The Cape Light 

Compact territory had the second-fewest number of manufacturing and industrial facilities (163), 

behind Unitil (110).  

 The National Grid territory had the second-largest and the greatest number of manufacturing and 

industrial buildings. The territory had the second-highest median and mean building area, the 

second-largest interquartile range (40,364 square feet), and the second-largest difference between 

the mean and the median.  
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 The NSTAR territory had small- to moderate-sized manufacturing and industrial buildings. The 

territory had the second-smallest average, the third-smallest median, and the second-smallest 

interquartile range.  

 The Unitil territory had the largest but also the fewest number of manufacturing and industrial 

buildings. The territory had the highest mean and median, the largest interquartile range, and the 

largest difference between the mean and median.  

 The WMECO territory had a mix of small and medium sized manufacturing and industrial buildings. 

The territory had the second lowest median building area and a mean, interquartile range, and 

difference between the mean and the median that fell in the middle (3rd lowest or highest) of the PAs.  

Figure 4-16. Manufacturing and Industrial Building Area Summary by Electric PA 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Figure 4-17 and Table 4-29 present the total number of buildings included in the analysis across all of the 

Massachusetts gas PAs, as well as building area summary statistics by building type. 

 Most building types skewed toward large building areas. Seven of the eleven building types had a 

mean greater than the 75th percentile. This was likely due to the wide range of specific uses that 
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well as large office buildings in Boston. Six of the building types had a difference between the mean 
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mean and median (25,960 square feet). Five of the building types had an interquartile range greater 

than 10,000 square feet. Food sales had the largest interquartile range (47,772 square feet).  

 Offices accounted for the largest share of overall buildings, but this building type had the lowest 

median building area.  

 The category with the largest buildings, food sales, was also the least frequent building type. Food 

sales had the highest median building area, more than twice the next-highest median building area, 

manufacturing and industrial. However, food sales accounted for less than 1%of the total number of 

buildings across building types. 

 

Figure 4-17. Overall Gas PA Territory Building Area Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Table 4-29. Overall Gas PA Territory Building Area Summary 

Overall - Gas 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 2,783  3% 35,377  216  4,584  9,417  33,438  1,091,717  

Food Sales 230  <1% 45,574  471  19,274  44,996  67,046  135,100  

Food Service 4,302  5% 5,529  240  2,300  3,832  6,612  139,451  

Healthcare 2,021  2% 23,305  214  2,297  4,760  11,018  931,991  

Lodging 4,334  5% 16,936  200  808  4,141  10,578  1,042,824  

Manufacturing or Industrial 5,804  7% 41,470  200  6,311  16,586  42,909  1,156,562  

Office 20,464  24% 19,179  200  1,432  3,649  10,513  2,082,040  

Other 12,418  14% 12,227  200  2,473  4,666  8,487  1,487,580  

Public Assembly 5,915  7% 13,273  200  3,955  7,738  15,328  755,000  

Retail 20,248  23% 11,948  200  2,400  4,734  9,780  1,386,388  

Warehouse and Storage 7,698  9% 26,037  200  3,960  9,199  24,136  3,211,152  

Overall 86,217  100% 18,083  200  2,380  5,225  12,819  3,211,152  

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100%due to rounding.  

Sources: (City of Boston 2014) and (MassGIS 2014) 
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4.2.3.2 Building Vintage 

DNV GL used tax assessor data to examine building vintage characteristics across the gas PA territories. We 

split the building vintage data into categories that roughly represented a decade, with the following 

exceptions: before 1920, 1920 to 1945, 1945 to 1959, and 2010 to 2013. The percentage of buildings within 

each vintage category is reported in Figure 4-18. The tax assessor data contained more records with non-

missing values for year built than building square footage. 

In general, building types were evenly distributed among the vintage categories. The “before 1920” category 

is slightly larger because it represents a much larger period than the other categories. The 1980s appeared 

to show an increase in buildings, followed by a decline in the next decades. Notable observations by building 

type are discussed below: 

 Education - Over half (58%) of the education buildings were built before 1945. In the following 

decades, construction appears to decrease with even distribution in the later decades beginning in 

the 1970s.  

 Food sales - Food sales had the smallest share of buildings built before 1920, and the largest share 

of buildings built since 2000 (19%).  

 Food service – 39%of food services buildings were built before 1945, and over half (52%) were built 

before 1960.  

 Healthcare - Healthcare buildings were fairly evenly distributed among the year ranges, though a 

higher proportion was built before 1920 (18%) and between 1970 and 1989 (32%).  

 Lodging - The largest share of lodging was built prior to 1920 (29%), followed by a substantial 

decrease between 1920 and 1945, a more consistent distribution between 1945 and 1989, and a 

decrease beginning in 1990.  

 Manufacturing and industrial - Manufacturing and industrial buildings appear to be nearly evenly 

distributed until the 1980s, when there was an increase, followed by a decline.  

 Offices - Office buildings appear to be fairly consistently distributed across categories, with the 

exception of the 1980s when 32%were built. 

 Public assembly - 36%of public assembly building occurred prior to 1920, followed by a consistently 

decreasing trend. 

 Retail - Most retail buildings were built prior to 1960; 37%were built before 1945, and over half 

(53%) were built before 1960.  

 Warehouses - Warehouse building vintage is fairly evenly distributed across all categories except the 

1980s, in which 21%were built.  
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Figure 4-18. Overall Gas PA Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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4.2.3.3 Wages 

DNV GL used business patterns data from EOLWD to examine wages associated with building types across 

the gas PA territories (see Figure -44-19 and Table 4-30 ). As discussed in Section 3.1.2, these data 

included total wages, the number of annual employees, and the number of establishments by industry and 

town. Wage data for the gas PAs at the statewide level was nearly identical to the statewide electric wage 

data. Notable findings from our calculation of statewide average wages per employee by building type 

include the following: 

 Office (45%) and retail (18%) building types represented the largest share of buildings, consistent 

with the tax assessor data discussed in section 3.2.3.1, Building Area 

 Office and manufacturing and industrial had the highest average state wages, followed by education, 

healthcare, warehouses and storage, and retail 

 Food service had the lowest average wages, followed by food sales, lodging, and public assembly 

 Education accounted for the smallest share of establishments, followed by food sales and public 

assembly 

Figure -44-19. Overall Gas PA Average Wages per Employee in $1,000 

 

Source: (EOLWD 2014) 
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Table 4-30. Overall Gas PA Territory Payroll Summary 

Overall - Gas 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

State Avg. 
Annual Wages 
per Employee 
(in $1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 3,047  1% 335,067  9% 20,380,706  9% 61 

Food Sales 3,203  1% 77,163  2% 1,684,809  <1% 22 

Food Service 16,582  7% 283,557  8% 5,415,703  2% 19 

Healthcare 17,903  8% 661,312  18% 37,918,170  16% 57 

Lodging 15,927  7% 43,659  1% 1,542,412  <1% 35 

Manf. & Indust. 24,936  11% 378,694  10% 28,542,891  12% 75 

Office 106,399  45% 1,214,844  34% 110,632,189  47% 91 

Public Assembly 3,419  1% 60,817  2% 2,516,056  1% 41 

Retail 41,531  18% 454,330  13% 21,737,219  9% 48 

Warehouse 3,990  2% 114,514  3% 5,997,762  3% 52 

Overall 236,937  100% 3,623,957  100% 236,367,917  100% 65 

Note: Percentages may not sum to 100%due to rounding. 

Source: (EOLWD 2014)  

 

  



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 135 

 

4.2.3.4 Population and Labor Force 

DNV GL used PA-level economic data from the United States Census to compare the relative economic 

health of the gas PA territories (Table 4-31). These data were available at the town level. DNV GL included 

any town serviced by a PA in that PA’s aggregated data. In almost all cases, a single electric and single gas 

PA serviced each town. In cases where the town was received electricity or gas from more than one PA, that 

town’s data was included in each PA’s aggregate. About half of the towns serviced by each PA had available 

data. 

Population and labor highlights:  

 The Berkshire territory had the lowest population density, a decreasing labor force, and a slightly 

decreasing change in employment. However, the territory also had the second-lowest 

unemployment rate.  

 The Columbia territory population and labor statistics fell within the middle of the other gas PAs. The 

territory had a slight decrease in the labor force, an increase in employment, and an unemployment 

rate in the middle of the other PAs.  

 The Liberty territory had the highest unemployment rate (12%), a decrease in the labor force, and 

an increase in total employment.  

 National Grid Gas had the lowest unemployment rate, the second-highest increase in the labor force, 

and the second-highest increase in employment. In contrast, the larger National Grid electric 

territory had a higher unemployment rate, a small decrease in the labor force, and a smaller 

increase in employment. National Grid Gas territory included the majority of Boston while its electric 

territory did not. This explained much of the differences between its gas and electric results. 

 The NSTAR Gas territory had the highest population density, the largest increase in employment, 

and an increase in labor force. Compared to NSTAR electric, the smaller NSTAR Gas territory (in 

terms of population) had a lower unemployment rate, a smaller labor force growth rate, and a 

slightly smaller increase in employment. NSTAR’s electric territory included the majority of Boston 

while its gas territory did not. This explained much of the differences between its gas and electric 

results. 

 The Unitil Gas territory had the greatest decrease in labor force, the largest decrease in employment, 

and the second-highest unemployment rate. 
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Table 4-31. Overall Gas PA Territory Population and Labor Force Summary 

Variable Description Year Berkshire Columbia Liberty 
National 
Grid NSTAR Unitil 

Population 
Density 

Persons per 
square mile 2010 884 2,623 2,075 6,937 8,221 1,325 

Labor 
Force 

Number of 
persons in active 
labor force in 
2012 2012 64,356 497,531 60,083 1,474,382 811,473 19,934 

Change in 
Labor 
Force 

Percent change 
in the labor force 
between 2010 
and 2012 2012 -1% >-1% -1% <1% <1% -3% 

Employ. 

Number of 

persons 
employed in 
2012 2012 60,271 457,287 53,087 1,369,996 758,002 17,948 

Change in 
Employ. 

Percent change 

in employment 
between 2010 
and 2012 2012 >-1% 1% 1% 2% 2% -1% 

Unemploy. 
Rate 

Percent of labor 
force 
unemployed 2012 6% 8% 12% 6% 7% 10% 

Towns 
with Data 

Percent of towns 
serviced by PA 
for which data 
were available 2012 45% 51% 33% 58% 50% 33% 

Source: (BLS 2014) 
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DNV GL conducted a correlation analysis between the 2010 to 2012 labor force data and the PA savings and 

participation rates at the town level. We also correlated the density of establishments (number of buildings 

listed in the tax assessor data divided by town surface area) and density of gas accounts (number of 

accounts from the billing data within a town divided by town surface area) with savings and participation 

rates. Table 4-32 displays the results of this correlation analysis. The analysis showed a statistically 

significant inverse relationship between the unemployment rate and the participation rate. As the 

unemployment rate increased, participation decreased. These results were consistent at the PA level, with 

National Grid gas having the lowest unemployment rate and the highest participation rate. 

There was also a statistically significant positive correlation associated with establishment and gas account 

density and participation rates. Meaning towns with higher density of buildings tended to have higher 

participation rates as well.  

The dearth of significant relationships between economic indicators and PA outcomes does not necessarily 

reflect a lack of any relationship. Rather, it indicates there were few clear linear relationships between pairs 

of variables. 

Table 4-32. Overall Gas Town-level Correlation 

Economic Variable 

Savings Rate (2012 
savings) 

Participation Rate 
(2012) 

Corr Pvalue N Corr Pvalue N 

Unemployment rate 2010 -0.03 0.74 112 -0.18 0.04 124 

Unemployment rate 2011 -0.03 0.76 112 -0.18 0.05 124 

Unemployment rate 2012 -0.03 0.74 112 -0.21 0.02 124 

Unemployment 2010 0.05 0.60 112 0.01 0.89 124 

Unemployment 2011 0.05 0.62 112 0.00 0.97 124 

Unemployment 2012 0.05 0.63 112 0.00 0.99 124 

Employment 2010 0.06 0.52 112 0.07 0.44 124 

Employment 2011 0.06 0.52 112 0.07 0.44 124 

Employment 2012 0.06 0.52 112 0.07 0.43 124 

Labor force 2010 0.06 0.52 112 0.07 0.47 124 

Labor force 2011 0.06 0.52 112 0.07 0.47 124 

Labor force 2012 0.06 0.53 112 0.07 0.46 124 

Establishment Density 0.03 0.67 210 0.20 <0.01 243 

Gas account Density 0.01 0.94 210 0.14 0.03 243 
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4.2.4 Major Differences among Gas PAs 

4.2.4.1 Building Area by Building Type 

Table 4-33 presents a comparison of the total square footage by building type across gas PAs. Notable 

findings include the following: 

 Manufacturing and industrial represented the largest share of building area within the Berkshire, 

Columbia, Liberty, and Unitil gas territories. The percent of building area in the manufacturing and 

industrial category for each of these PAs was as follows: Berkshire (21%), Columbia (25%), Liberty 

(34%), and Unitil (37%). Retail made up the second-largest share of building area within the 

Berkshire, Liberty, and Unitil territories. Within the Columbia territory, the second-largest share was 

warehouse and storage facilities (20%), followed by retail (17%). 

 Offices, however, made up the largest share of the building area within the National Grid and NSTAR 

territories. A quarter of the total NSTAR building area and 32%of the National Grid building area 

were in offices. The next-largest category for both PAs was retail, 17% for NSTAR and 14% for 

National Grid.  

Table 4-33. Percentage of Total Building Area by Building Type 

Building Type Berkshire Columbia Liberty 

National 

Grid NSTAR Unitil  Overall 

Education 11% 4% 3% 7% 6% 4% 6% 

Food Sales 1% 1% 1% 1% 1% <1% 1% 

Food Service 2% 2% 2% 1% 1% 1% 2% 

Healthcare 2% 1% 4% 4% 3% 2% 3% 

Lodging 7% 3% 3% 5% 4% 3% 5% 

Manf. & Indust. 21% 25% 34% 11% 13% 37% 15% 

Office 10% 14% 7% 32% 25% 12% 25% 

Other 12% 7% 12% 10% 12% 8% 10% 

Public Assmb. 7% 5% 6% 5% 5% 5% 5% 

Retail 18% 17% 22% 14% 17% 16% 16% 

Warehouse 10% 20% 8% 10% 14% 10% 13% 

Overall 100% 100% 100% 100% 100% 100% 100% 

Source: (City of Boston 2014) and (MassGIS 2014) 
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4.2.4.2 Overall PA Building Area 

Figure 4-20 presents a comparison of total square footage across gas PAs. Figure 4-21 compares the 99th 

percentile of buildings across PAs. Notable findings include the following: 

 When all building types were considered at the same time, all medians were within 1,000 square 

feet of each other. The greatest median difference was between National Grid and Columbia—922 

square feet. 

 When considering the largest of the large customers, most PA territories had similar building area 

99th percentiles with the exception of Liberty. Most PAs had an overall 99th percentile within 15,000 

square feet of the statewide 99th percentile. Liberty’s territory, however, had a 99th percentile nearly 

a quarter higher (59,776 square feet) than the statewide 99th percentile.  

Figure 4-20. Building Area Summary by Gas PA 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Figure 4-21. Building Area 99th Percentile by Gas PA 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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4.2.4.3 Education Building Area 

Figure 4-22 presents our comparison of the total education square footage across gas PAs. Notable findings 

include the following:  

 The Berkshire territory had a few large education buildings. The territory had the second-lowest 

median building area, the third-highest mean building area, the second-smallest interquartile range, 

and the third-largest difference between the mean and median. Note, according to in-depth 

interviews, Berkshire’s largest education customers are not eligible for efficiency programs; DNV GL 

did not remove those buildings from the statistics presented here. 

 The Columbia territory had the smallest education buildings. The territory had the lowest median 

and average building area, and the lowest interquartile range (11,382 square feet). Additionally, the 

territory had the third-lowest difference between the median and the mean, which may indicate that 

there are one or two large buildings within the territory.  

 The Liberty territory had a mix of small and medium-sized education buildings. The territory had the 

third highest median, the second highest average, the third largest interquartile range (24,540 

square feet), and the smallest difference between the mean and median.  

 The National Grid gas territory had many large and medium-sized education buildings. The territory 

had the second-highest median and mean, the largest interquartile range (40,391 square feet), and 

the greatest difference between the mean and median. The mean was within the third quartile, 

indicating that there are enough large buildings to also increase the quartile.  

 The NSTAR gas territory education buildings were relatively smaller than those in the National Grid, 

Unitil, and Liberty territories. NSTAR had the third-lowest median and mean building area, the third-

smallest interquartile range (21,705 square feet), and the second-smallest difference between the 

mean and median. 

 The Unitil gas territory had the largest median building area, but also the fewest number of 

education buildings. The territory has the highest median and mean, the second-largest interquartile 

range (38,646 square feet), and the second-largest difference between the mean and median.  
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Figure 4-22. Education Building Area Summary by Gas PA 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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4.2.4.4 Healthcare Building Area 

Figure 4-23 presents our comparison of total healthcare square footage across gas PAs. Notable findings 

include the following:  

 The Berkshire territory had the smallest healthcare facilities. The territory had the lowest median 

and mean, the second-smallest interquartile range (6,147 square feet), and the smallest difference 

between the mean and the median.  

 The Columbia territory had relatively small healthcare facilities. The territory had the second-lowest 

mean and median, the lowest interquartile range (6,031 square feet), and the second-lowest 

difference between the mean and median.  

 The Liberty territory had moderate to large healthcare facilities. The territory had the third-largest 

median building area, the largest mean, the third-largest interquartile range (10,239 square feet), 

and the largest difference between the mean and the median.  

 The National Grid territory had the most and the largest healthcare facilities. The territory had the 

highest median, the largest interquartile range (12,656 square feet), the second-highest mean, and 

the second-largest difference between the mean and the median.  

 The NSTAR territory had moderate-sized healthcare facilities. The territory had the highest median 

building area, the third-highest median, the third-smallest interquartile range (8,230 square feet), 

and the third-smallest difference between the mean and the median. Additionally, it had the second-

greatest number of healthcare buildings—just under half the number within the National Grid 

territory.  

 The Unitil territory had a number of moderate-sized healthcare facilities. The territory had the third-

lowest median or mean building area, the second-largest interquartile range (11,670 square feet), 

and the third-largest difference between the mean and median.  
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Figure 4-23. Healthcare Building Area Summary by Gas PA 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 

4.2.4.5 Manufacturing and Industrial 

Figure 4-24 presents our comparison of the total manufacturing and industrial square footage across gas 

PAs. Notable findings include the following: 

 The Berkshire territory had small manufacturing and gas buildings. The territory had the smallest 

median building area, the third-smallest mean, the third-smallest interquartile range, and the third-

smallest difference between the mean and median.  

 The Columbia territory had moderate-sized manufacturing and industrial facilities. The territory had 

the third-highest median and mean building area, the third-largest interquartile range (41,626 

square feet), and third-largest difference between the mean and median.  

 The Liberty territory had large manufacturing and industrial buildings. The territory had the second-

largest median building area, the largest mean, the largest interquartile range (58,455 square feet), 

and the largest difference between the mean and median.  

 The National Grid territory had small manufacturing and industrial facilities. The territory had the 

second-lowest median building area, the lowest mean, the lowest interquartile range (31,529 square 

feet), and the smallest difference between the mean and the median. However, National Grid’s 

territory had the largest number of manufacturing and industrial buildings, nearly 1,000 more than 

the gas PA with the next-largest share, Columbia.  

 The NSTAR territory had small manufacturing and industrial facilities. The territory had the third-

lowest median building area, the second-lowest mean, the second-smallest interquartile range 

(1,054 square feet), and the second-smallest difference between the mean and the median.  
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 The Unitil territory had large manufacturing and industrial buildings. The territory had the largest 

median building area, the second-largest mean, the second-largest interquartile range (54,000 

square feet), and the second-largest difference between the mean and median.  

Figure 4-24. Manufacturing and Industrial Building Area Summary by Gas PA 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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 Aggregate Performance Differences 4.3

This section describes the performance differences between the PAs, aggregated across all three initiatives 

(Large Retrofit, Direct Install, and New Construction). It addresses researchable question number 4 (“Why 

did the large PAs have better outcome metrics than the small PAs?”). We begin with an analysis of the 

electric PAs followed by an analysis of the gas PAs.  

4.3.1 Electric PAs 

4.3.1.1 Savings Rate, Participation Rate, and Savings Ratio 

Savings Rate 

Savings rate was defined as total savings from participants divided by total consumption across all billed 

accounts. In 2012, savings rates ranged from 1.3% for Cape Light Compact to 2.1% for NSTAR 

(Figure 4-25). Relatively, some of these differences were large. For example, NSTAR achieved almost twice 

the savings rate of Cape Light Compact. However, there was not a clear pattern that large PAs had better 

savings rates than small PAs. While one of the small PAs did the worst and one of the large PAs did the best, 

Unitil and WMECO (small PAs) did better than National Grid (large PA).  

Figure 4-25. Overall Savings Rate, by Electric PA 

 

Source: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Participation Rate 

Participation rates varied more than savings rates (Figure 4-26). As for savings rate, there was not a clear 

pattern of the large PAs having greater participation rates than the small PAs. If anything, the small PAs 

trended towards greater participation rates. PAs who had a greater proportion of small accounts tended to 

have higher participation rates, and PAs with greater proportions of mid-sized or large accounts tended to 

have lower participation rates. It should be noted that high participation rates are not necessarily good – a 

PA could dramatically increase participation rates by giving away free LED bulbs to all customers, but this 

would not necessarily translate into savings. 

Figure 4-26. Overall Participation Rate, by Electric PA 

 
Source: (PA Billing Data 2011) and (PA Tracking Data 2012) 

PAs with a greater proportion of small electric participants (<300 kW) trended towards higher participation 

rates; those with greater proportions of mid-sized or large electric participants trended towards lower 

participation rates (Table 4-34). This pattern indicates that participation rates are influenced by account size 

across PAs 

Table 4-34. Participation Rate and Proportion of Participation by Account Size – Electric PAs 

Electric PA 

Overall 

Participation 
Rate 

Proportion of Participants 

Small  

(<300 kW) 

Mid-sized  

(300-750 kW) 

Large  

(>750 kW) 

CLC 2.4% 95% 4% 1% 

National Grid 1.6% 84% 10% 6% 

NSTAR 2.4% 85% 7% 8% 

Unitil 2.0% 81% 9% 10% 

WMECO 3.1% 91% 6% 4% 

Sources: (PA Billing Data 2011)and (PA Tracking Data 2012) 
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the other PAs. Unitil, despite having the greatest savings rate, had the second-lowest participation rate. This 

means Unitil’s savings came from relatively large projects with high total savings per participant.  

Savings per Participant  

Figure 4-27 compares the total savings per participant for the electric PAs. As expected from the savings 

rate and participation rate graphs, CLC had relatively low total savings per participant. National Grid, Unitil, 

and WMECO had relatively high total savings per participant.  NSTAR had the highest total savings per 

participant compared to the other PAs. 

Figure 4-27. Overall Savings per Participant, by Electric PA 

 
Source: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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 National Grid and Unitil completed projects with relatively large accounts which increased their 
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 NSTAR had a moderately high savings rate due to a combination of a high participation rate and 

relatively large accounts. 
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 There was moderate savings variation between PAs in the mid-sized category (300-750 kW). Unitil 

had the greatest matched savings. Cape Light Compact continued to have the lowest matched 

savings per participant.  

 There were differences between PA matched savings per participant in the less than 300 kW 

category. National Grid had the greatest matched savings per participant and Cape Light Compact 

had the least. 

Figure 4-28. Average Matched Savings per Participant, by Electric PA and Demand Category 

Source: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

Year-to-year Variability. With fewer accounts and therefore fewer projects, the small PAs were more 

affected by outlier large projects than the large PAs. The smaller number of large accounts also made it 

difficult for the small PAs to produce “whale” projects year after year. This resulted in a higher year-to-year 

variability in savings per participant for the smaller PAs. Unitil is the best example of this phenomenon as 

shown in the Figure 4-29.  

Figure 4-29 displays the total savings per participant by electric PA for 2011 through 2013 as well as the 

variance across these years. The variance estimate used is the maximum savings over the three years 

divided by the minimum savings over the three years.60 For example, Cape Light Compact’s kWh total 

savings per participant was almost 2 times higher in 2011 (21,030 kWh/participant) than the lowest total 

savings in 2013 (11,047 kWh/participant), so the variance factor is 1.9.  

                                                
60

 DNV GL used this calculation of variance to control for the differing levels of average savings per participant observed for each PA. 
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When comparing the electric PAs, the larger PAs, National Grid and NSTAR, do have slightly lower variances 

than the smaller PAs. Unitil has the highest variance, which is in line with it being such a small customer 

base. While the savings goals for small PAs do account for them having fewer customers, having so few 

large accounts affects the variability in savings achieved from year to year.  

Figure 4-29. Three Year Variance of Electric Savings per Participant by Electric PA 

 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

DNV GL drilled deeper into the differences across PAs within each of these size categories.  
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Large Electric Accounts (over 750 kW) 

Table 4-35 compares the savings and participation rates for the large electric accounts across PAs. Cape 

Light Compact and WMECO had relatively low savings rates among large accounts in 2012. All of Cape Light 

Compact’s large electric accounts participated in 2012, compared to about half of Unitil’s, one third of 

NSTAR’s and National Grid’s and about one-fourth of WMECO. 

Table 4-35. Savings and Participation Rates – Large Electric Accounts 

Outcome CLC 

National 

Grid NSTAR Unitil WMECO 

Savings Rate 0.8% 1.8% 1.8% 1.7% 0.9% 

Participation Rate 100% 29% 34% 54% 24% 

Savings per Participant 

Figure 4-30 presents matched savings per participant and average participant matched consumption, but 

limited to only the large accounts and with average participant matched consumption added. The greatest 

differences in matched savings per participant occurred in the large account (> 750 kW) category. National 

Grid and NSTAR had relatively large matched savings per participants, while Cape Light Compact, Unitil, and 

WMECO had relatively low matched savings per participant. Cape Light Compact’s participants were as large 

as any other PA’s, but they had the lowest matched savings per participant. 

Figure 4-30. Matched Savings and Consumption per Participant - Large (over 750 kW) 
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Average Consumption 

Figure 4-31 shows the average matched consumption for participants and average total consumption for 

accounts (participants and nonparticipants) in the large electric category for each PA. National Grid and 

NSTAR had the highest matched savings per participant and also had relatively high-consuming participants.  

Figure 4-31 also reveals that Cape Light Compact’s average large account was actually larger than those of 

the other PAs (and that Cape Light Compact achieved 100% participation from those large accounts in 

2012). However, the other PAs, NSTAR and National Grid in particular, were getting participants that were 

larger than their average account in this size category. 

Some of the differences in matched savings per participant in Figure 4-28 were explained by differences in 

size of participant, however, average participant matched consumption did not explain all of the differences 

in matched savings per participant – Cape Light Compact had the least matched savings per participant, but 

the second greatest average participant matched consumption. Additionally, matched savings per participant 

varied more than average participant matched consumption, which indicated there are other factors involved. 

Figure 4-31. Average Matched and Total Consumption - Large Accounts (over 750 kW) 

 
Source: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

The greater savings ratios of the large PAs (Figure 4-32) indicated that they were more successful at getting 

savings from their large accounts than the small PAs. Additionally, National Grid’s savings ratio was about 

10% higher than NSTAR’s. 

Savings Ratio was the key metric for explaining the patterns of matched savings per participant. 61 Cape 

Light Compact’s results were particularly strongly influenced by savings ratio. Its large participants 

consumed as much on average as those of any other PA, but it got relatively shallow savings from those 

accounts in 2012. The low savings ratio greatly reduced Cape Light Compact’s matched savings per 

participant. National Grid’s high savings ratio was due to strong performance in the manufacturing sector 

where National Grid’s large electric consumption is concentrated. NSTAR tended to outperform National Grid 

in other building types because of HVAC end uses. 

Figure 4-32. 2012 Savings Ratio – Large Electric Accounts (over 750 kW) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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National Grid achieved substantial matched savings from CHP, HVAC, lighting, motors, and process end uses 

in 2012. 

Cape Light Compact 

CLC had a particularly down year in 2012 in the large electric category – their largest customers did not 

complete large projects in 2012. They had a relatively good year in 2011 (4.5% savings ratio) due to a large 

                                                
61

 Because some PAs track project savings data by a single representative account number, it is possible in cases where multiple account numbers 

exist on a premise to not have the correct billing/usage information included in the match data for the savings tracked. This could reduce the 

precision of the matched savings ratios. 
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(1.2 GWh) HVAC project at a military base. This base also did 500 MWh of lighting retrofits in 2011, but has 

not installed any measures since. In 2012 and 2013, CLC got one large HVAC in 2012 (450 MWh) and 2013 

(750 MWh). Otherwise they completed modest lighting projects with large accounts, averaging about 100 

MWh per participating account in 2012.  

Three of the six participants had zero savings in the tracking data provided to DNV GL. The participants with 

zero savings had detailed measure descriptions that included items such as “consulting service” and 

“recycling fee”. These measures had a negative effect on Cape Light Compact’s 2012 savings ratio by 

contributing nothing to the numerator. These measures also increased the denominator of the ratio because 

the consumption of any account with at least one “measure” was included, and some tracked accounts had 

only this type of measure in the tracking database. Removing these “measures” from the savings ratio 

calculation almost doubles it to 1.7%. However, this savings ratio was still low when compared to the other 

PAs.62 These zero savings measures are not necessarily a negative for Cape Light Compact – most of them 

were described as “consulting fee”, so they might produce additional savings in later program years. 

National Grid 

National Grid’s high savings ratio was due to larger than average lighting projects completed with accounts 

in lodging, office, and retail building types.  

NSTAR 

NSTAR’s high savings ratio was due to better than statewide average savings ratios in education and 

manufacturing building types brought about by large HVAC and lighting savings. NSTAR’s large education 

projects accounted for almost all of the HVAC (95%) and lighting (88%) matched savings across PAs for 

large education in 2012 despite accounting for 67% of large education total consumption.63 Part of NSTAR’s 

dominance in this sector in 2012 was explained by leveraging projects from very large education accounts. 

It completed projects with seven very large (>5,000 kW peak demand) education accounts, compared to 

only two for National Grid. On average, NSTAR’s very large education accounts had twice the matched 

consumption of National Grid’s. 

NSTAR’s HVAC matched savings exceeded its share of total consumption in other sectors as well. These 

performances were not as readily explained by leveraging extremely large education accounts in other 

building types. 

 In large manufacturing, NSTAR accounted for 30% of the statewide HVAC matched savings and 23% 

of statewide matched electric consumption.  

 In large healthcare, NSTAR accounted for 84% of the statewide HVAC matched savings and 50% of 

statewide matched consumption.  

 In large office, NSTAR accounted for 70% of the HVAC matched savings and 59% of matched 

consumption.  

                                                
62

 As a follow-up to the 2012 Customer Profile report, DNV GL prepared a memo for Cape Light Compact detailing the impact of these measures. 
63

 National Grid classified motors used in HVAC applications as Motors rather than HVAC. Even if all of National Grid’s motors are assumed to be 

HVAC and included in the calculation, NSTAR installed 92% of the HVAC in large education in 2012. 
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NSTAR also achieved relatively high matched savings from lighting with large accounts in other building 

types. Additionally, NSTAR accounted for 75% of lighting matched savings from large office and 51% of 

lighting matched savings from large healthcare.  

Unitil 

Unitil’s large accounts had less average electricity matched consumption than the large accounts in other PA 

territories and were mostly manufacturing facilities. In 2012, Unitil had several large manufacturing 

equipment and large lighting projects.  

WMECO 

WMECO’s savings ratio was brought down by relatively low savings ratios in education and healthcare. 

Together, they made up nearly 20% of WMECO’s total consumption in this size category, but they achieved 

very low matched savings in 2012 because of very small projects. Measures in the education building type 

included a vending miser and a small, undefined HVAC project. Healthcare measures included a few small 

lighting retrofits. Some of WMECO’s largest customers in education and healthcare are not eligible to 

participate in efficiency programs, but those accounts should not have affected the savings ratio calculation 

because it is based on participant savings (matched savings) divided by participant consumption (matched 

consumption). Ineligible accounts should not appear in the numerator or denominator of the ratio. 

 

Table 4-36 shows all of the metrics relevant to the large electric accounts. 
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Table 4-36. Combined Metrics - Large Electric 

 

Large Electric 

Education Food Sales

Food 

Service Healthcare Lodging

Manufacturing 

or Industrial Office Other

Public 

Assembly Retail Unclassified

Warehouse 

and Storage Total

Cape Light Compact 0.0% 0.0% 0.0% 3.0% 0.0% 0.0% 4.6% 0.0% 0.0% 0.0% 0.7% 0.0% 8.3%

National Grid 2.2% 0.3% 0.5% 3.4% 0.3% 10.5% 8.1% 0.2% 0.2% 1.2% 7.7% 0.3% 34.9%

NSTAR 5.2% 0.3% 0.5% 4.2% 1.4% 3.6% 12.7% 1.1% 0.4% 1.5% 14.2% 0.5% 45.6%

Unitil 1.7% 0.0% 0.0% 2.0% 0.0% 14.3% 3.4% 0.0% 0.0% 3.4% 14.3% 0.0% 39.1%

WMECO 2.9% 0.3% 2.2% 3.7% 0.0% 13.5% 4.5% 0.5% 0.2% 2.4% 3.6% 0.0% 33.8%

Cape Light Compact -              -            -              13,173,734 -              -                 13,340,918 -              -            -            6,257,170   -              12,104,565 

National Grid 6,578,186   6,473,218 5,942,781   9,941,088   4,547,575   9,457,740       8,527,680   4,821,746   5,675,525 4,727,897 5,802,107   8,591,119   7,537,070   

NSTAR 10,111,555 7,549,522 9,084,902   11,892,745 8,932,541   12,824,070     10,228,687 7,062,371   6,172,552 6,690,854 6,867,176   18,187,810 8,806,323   

Unitil 3,812,708   -            -              4,476,466   -              15,916,065     7,573,316   -              -            3,793,431 5,301,892   -              6,699,449   

WMECO 6,579,388   5,853,989 9,842,776   9,274,272   5,034          8,633,592       7,198,061   11,361,970 2,391,364 5,406,034 8,100,603   -              7,661,615   

Cape Light Compact 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.5% 3.7% 0.0% 0.0% 0.0% 0.0% 5.2%

National Grid 6.0% 0.2% 0.2% 5.2% 0.5% 20.5% 5.8% 0.3% 0.6% 1.4% 0.0% 0.0% 40.9%

NSTAR 8.1% 0.0% 0.0% 8.8% 4.7% 4.7% 7.7% 4.0% 0.2% 1.0% 0.0% 0.3% 39.5%

Unitil 1.2% 0.0% 0.0% 0.2% 0.0% 33.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 34.4%

WMECO 0.0% 0.0% 0.0% 4.1% 0.7% 8.5% 2.3% 0.0% 0.0% 0.3% 0.0% 0.0% 16.0%

Cape Light Compact 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8%

National Grid 4.4% 0.8% 0.8% 2.4% 2.2% 3.0% 1.1% 2.3% 5.5% 1.8% 0.0% 0.0% 1.8%

NSTAR 3.3% 0.0% 0.0% 4.4% 7.2% 2.8% 1.3% 7.8% 1.2% 1.4% 0.0% 1.3% 1.8%

Unitil 1.4% 0.0% 0.0% 0.2% 0.0% 4.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.7%

WMECO 0.0% 0.0% 0.0% 2.1% **% 1.2% 1.0% 0.0% 0.0% 0.3% 0.0% 0.0% 0.9%

Cape Light Compact 0.0% 0.0% 0.0% 50.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0%

National Grid 44.2% 28.6% 20.0% 48.9% 30.0% 53.4% 17.7% 16.7% **% 47.1% 1.7% 0.0% 28.5%

NSTAR 45.7% 0.0% 0.0% 43.8% **% 76.3% 51.8% **% 37.5% 32.3% 0.0% 25.0% 33.7%

Unitil 100.0% 0.0% 0.0% 100.0% 0.0% **% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 53.8%

WMECO 10.0% 0.0% 0.0% 44.4% 50.0% 31.4% 35.7% 0.0% 0.0% 20.0% 0.0% 0.0% 24.2%

Cape Light Compact -              -            -              -              -              -                 58,534        435,144      -            -            -              -              101,791      

National Grid 648,573      183,899    249,368      487,892      333,309      537,764          541,440      667,520      251,211    178,877    32,262        -              483,599      

NSTAR 731,596      -            -              1,199,931   517,559      463,279          252,231      411,468      199,497    283,689    -              909,396      477,157      

Unitil 51,672        -            -              9,281          -              286,020          -              -              -            -            -              -              213,008      

WMECO 5,213          -            -              446,617      284,802      335,430          202,300      -              -            75,417      -              -              288,689      

Cape Light Compact -              -            -              13,173,734 -              -                 13,340,918 -              -            -            6,257,170   -              12,104,565 

National Grid 8,655,328   5,396,033 6,743,351   11,524,203 5,209,493   12,019,951     14,803,608 6,600,598   5,894,166 6,210,769 6,386,847   3,020,801   10,242,846 

NSTAR 13,038,733 -            13,086,164 20,911,070 10,794,539 16,393,812     14,019,506 4,187,828   5,843,914 7,206,482 9,092,003   28,042,207 12,328,188 

Unitil 3,812,708   -            -              4,476,466   -              15,916,065     -              -              -            3,793,431 2,826,255   -              7,219,203   

WMECO 9,261,935   5,853,989 -              6,626,477   -              9,895,240       14,164,941 -              -            5,759,223 13,680,764 -              8,959,058   

Cape Light Compact 0.0% 0.0% 0.0% 1.7% 0.0% 0.0% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8%

National Grid 2.1% 1.3% 8.0% 4.8% 8.4% 4.1% 3.7% 3.4% 14.2% 3.8% 6.3% 5.4% 4.3%

NSTAR 5.3% 0.0% 2.0% 6.9% 7.1% 3.6% 2.1% 5.5% 1.9% 5.3% 3.6% 0.3% 3.9%

Unitil 1.4% 0.0% 0.0% 0.2% 0.0% 1.5% 0.0% 0.0% 0.0% 11.2% 3.2% 0.0% 3.0%

WMECO 1.1% 1.8% 0.0% 6.7% 0.0% 4.3% 0.6% 0.0% 0.0% 3.9% 0.1% 0.0% 3.2%

** Due to building types not always matching for an account across the tracking and billing datasets some metric percentages that were greater than 100%.   
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Mid-sized Electric Accounts (300 - 750 kW) 

Table 4-37 compares the savings and participation rates for the mid-sized electric accounts across PAs. 

Unitil had the best savings rate in 2012, and Cape Light Compact had the second highest. Cape Light 

Compact and Unitil also had higher participation rates in in this account category. 

Table 4-37. Savings and Participation Rates – Mid-sized Electric Accounts 

Outcome CLC 

National 

Grid NSTAR Unitil WMECO 

Savings Rate 1.8% 1.3% 1.4% 2.8% 1.2% 

Participation Rate 47% 18% 16% 27% 16% 

 

Savings per Participant 

Figure 4-33 presents the same data as Figure 4-28, limited to only the mid-sized accounts and with average 

participant matched consumption added. Cape Light Compact and National Grid had relatively low matched 

savings per participant compared to the other PAs, NSTAR and Unitil had relatively high matched savings 

per participant, and WMECO fell in between these two groups. The pattern for matched savings per 

participant was not at all similar to that for matched consumption per participant. This indicates that savings 

ratios – which represent the PAs’ ability to pull savings out of accounts – had a stronger effect on matched 

savings per participant. 

Figure 4-33. Matched Savings and Consumption per Participant - Mid-sized (300 - 750 kW) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average Consumption 

Cape Light Compact and WMECO had the largest mid-sized electric participants in 2012. Unitil had the 

smallest medium sized participants in 2012 based on average matched participant consumption 

(Figure 4-34). National Grid had similar sized participants as NSTAR. Despite having the greatest matched 

savings per participant, Unitil had the least average matched participant consumption. Figure 4-34 also 

demonstrates that in 2012, mid-sized participants were larger than the average mid-sized customer for all 

PAs, except Unitil. 

Figure 4-34. Average Matched and Total Consumption - Mid-sized (300 – 750 kW) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

Figure 4-35 displays the savings ratios achieved by mid-sized electric accounts of each electric PA. Cape 

Light Compact had the lowest savings ratio at 4%. Unitil had the highest savings ratio at 11%. 

Cape Light Compact’s low savings ratio explains why they had low matched savings per participant despite 

having relatively large participants (in terms of electricity consumption). Unitil’s high savings ratio 

counteracted its relatively low participant size to result in a high average matched savings per participant. 

This savings ratio was influenced by one particularly large project. In contrast, WMECO’s moderate savings 

ratio counteracted the effect of having larger participants, resulting in a moderate matched savings per 

participant.   

Figure 4-35. Savings Ratio - Mid-sized Electric Accounts 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

DNV GL looked more closely at the building types of participating accounts and the end uses of the 

measures they installed to better explain the differences in savings ratios and matched savings per 
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Compact section above for additional explanation of these measures).  

National Grid 

In the mid-sized category, National Grid’s achieved deep savings with manufacturing accounts. National Grid 

also did well with lighting within other building types. National Grid did not do as well with HVAC than 
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assembly (National Grid: 3%; statewide: 5%), and warehouse and storage (National Grid: 3%; statewide: 

6%). These relatively low savings ratios were driven by very low HVAC savings.  

NSTAR 

NSTAR’s savings ratios were higher than the statewide average in healthcare (NSTAR: 14%; statewide: 9%), 

lodging (NSTAR: 7%; statewide: 6%), manufacturing (NSTAR: 11%; statewide: 6%), other (NSTAR: 25%; 

statewide: 18%), and warehouse and storage (NSTAR: 11%; statewide: 6%).  NSTAR completed multiple 

large refrigeration, lighting, CHP, and HVAC projects in these building types. NSTAR did particularly well with 

CHP and HVAC projects in 2012. 

Unitil 

Unitil’s savings ratios for medium sized buildings were driven by projects that were much larger than state 

averages in the building types where Unitil had participation in 2012: education, lodging, and manufacturing. 

End uses included several large VFD motor projects, a large ozone laundry system, and a large occupancy 

sensor project. The tracking and billing data do not provide additional insight into why Unitil was able to 

complete such relatively large projects in this size category. 

WMECO 

WMECO produced less than the statewide average savings ratios in education (WMECO: 6%; statewide: 8%), 

healthcare (WMECO: 7%; statewide: 9%), and manufacturing (WMECO: 5%; statewide: 6%).  However 

WMECO had a greater average savings ratio compared to statewide in office (WMECO: 18%; statewide: 9%) 

and public assembly (WMECO: 57%; statewide 5%).  The much larger savings ratios are due to a handful of 

very large HVAC projects.  The projects that fell under the building types with smaller savings ratios were 

mostly lighting projects, with some HVAC and refrigeration.  

Table 4-38 shows all of the metrics relevant to the medium-sized electric accounts.
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Table 4-38 Combined Metrics - Medium Electric 

Medium Electric

Education Food Sales

Food 

Service Healthcare Lodging

Manufacturing 

or Industrial Office Other

Public 

Assembly Retail Unclassified

Warehouse 

and Storage Total

Cape Light Compact 1.1% 4.3% 1.2% 0.9% 0.2% 0.0% 0.7% 0.0% 0.4% 0.6% 3.3% 0.0% 12.6%

National Grid 1.3% 2.8% 0.5% 0.8% 0.3% 2.5% 3.3% 0.3% 0.3% 3.0% 3.9% 0.1% 19.3%

NSTAR 1.5% 1.6% 0.6% 0.8% 0.6% 0.3% 2.2% 0.8% 0.2% 1.2% 6.5% 0.1% 16.3%

Unitil 0.9% 2.6% 1.8% 0.0% 0.0% 2.2% 2.2% 1.0% 0.0% 0.0% 5.2% 0.0% 15.9%

WMECO 1.4% 2.1% 0.1% 1.5% 0.4% 4.8% 2.6% 0.5% 0.3% 4.5% 2.2% 0.0% 20.4%

Cape Light Compact 1,542,901 2,695,802 2,088,296 2,649,637 749,027    -                 1,489,503 -            1,817,751 2,734,577 1,894,366   -              2,082,363 

National Grid 1,309,055 2,447,000 1,789,010 1,592,995 1,284,410 1,518,881       1,496,204 1,632,819 1,448,988 1,633,088 1,517,331   1,955,465   1,611,864 

NSTAR 1,408,489 2,390,499 1,943,936 1,899,483 2,099,420 1,694,398       1,687,169 1,917,034 1,248,748 1,890,975 1,620,137   2,522,185   1,725,387 

Unitil 1,014,640 2,893,639 1,997,986 -            -            2,498,795       1,601,646 1,121,959 -            -            1,295,160   -              1,614,337 

WMECO 1,505,034 2,632,643 1,180,091 2,335,530 1,605,836 1,898,960       1,596,132 2,038,484 1,046,186 1,888,581 1,841,918   -              1,863,396 

Cape Light Compact 0.4% 5.4% 0.0% 3.8% 1.8% 0.0% 3.7% 1.2% 0.2% 0.8% 0.0% 0.0% 17.3%

National Grid 2.9% 2.5% 0.4% 0.4% 0.0% 3.8% 1.5% 0.0% 0.5% 2.3% 1.1% 0.1% 15.6%

NSTAR 0.8% 1.1% 0.0% 0.6% 2.6% 0.4% 2.6% 1.8% 0.2% 1.0% 0.0% 0.1% 11.2%

Unitil 4.4% 0.0% 0.0% 0.0% 11.5% 6.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 22.7%

WMECO 3.4% 0.0% 0.0% 2.4% 0.1% 2.8% 1.5% 0.3% 0.7% 1.3% 0.0% 0.0% 12.4%

Cape Light Compact 0.4% 1.7% 0.0% 5.6% 14.3% 7.3% 0.8% 1.7% 0.0% 1.8%

National Grid 3.4% 1.4% 1.2% 0.8% 0.1% 2.4% 0.7% 0.0% 2.4% 1.2% 0.4% 1.3% 1.3%

NSTAR 1.1% 1.4% 0.0% 1.7% 9.7% 2.6% 2.5% 4.8% 2.2% 1.8% 0.0% 2.7% 1.4%

Unitil 9.3% 0.0% 0.0% 0.0% 0.0% 5.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.8%

WMECO 4.7% 0.0% 0.0% 3.2% 0.4% 1.1% 1.1% 0.9% 4.5% 0.6% 0.0% 0.0% 1.2%

Cape Light Compact 33.3% 71.4% 0.0% 33.3% 100.0% 75.0% 50.0% 50.0% 13.3% 47.2%

National Grid 32.6% 39.1% 21.1% 14.5% 6.5% 30.5% 7.7% 0.0% 58.1% 16.8% 3.6% 37.5% 18.1%

NSTAR 22.4% 40.4% 0.0% 14.8% 77.8% 39.3% 27.7% 33.9% 21.1% 19.5% 0.0% 66.7% 16.2%

Unitil 50.0% 0.0% 0.0% **% 0.0% 0.0% 0.0% 27.3%

WMECO 28.6% 0.0% 0.0% 35.7% 40.0% 21.1% 5.4% 16.7% 16.7% 20.8% 0.0% 16.3%

Cape Light Compact 20,655      63,789      -            443,263    107,198    -                 144,896    46,449      28,615      94,465      -              -              81,359      

National Grid 137,942    85,245      102,926    90,258      22,928      118,434          144,119    -            60,004      116,825    183,344      66,158        112,615    

NSTAR 69,864      84,935      -            213,503    263,127    113,826          150,139    271,747    127,675    176,878    -              102,853      153,779    

Unitil 188,961    -            -            -            499,833    74,111            -            -            -            -            -              -              164,206    

WMECO 247,897    -            -            209,063    17,121      100,301          334,554    109,499    284,364    50,142      -              -              134,627    

Cape Light Compact 1,614,236 2,662,158 1,992,941 2,658,837 796,797    -                 1,172,327 -            1,817,751 -            2,920,216   -              2,285,043 

National Grid 1,359,293 2,489,600 1,774,411 1,621,650 1,261,135 1,883,685       1,597,453 -            1,509,289 1,923,074 1,768,035   2,259,260   1,897,008 

NSTAR 1,528,224 2,578,560 2,620,638 1,839,212 2,089,770 1,075,997       1,693,234 1,603,861 1,095,300 2,317,713 1,722,357   2,807,551   1,885,953 

Unitil 1,059,122 -            -            -            -            -                 1,495,319 -            -            -            1,519,665   -              1,438,850 

WMECO 1,786,470 3,125,258 -            3,091,586 -            2,417,059       1,398,659 3,224,702 498,260    1,705,432 2,422,785   -              2,271,574 

Cape Light Compact 1.5% 2.4% 8.3% 8.3% 0.0% 0.0% 18.3% 0.0% 1.1% 0.0% 1.5% 0.0% 3.6%

National Grid 11.2% 2.8% 8.2% 6.1% 3.4% 6.5% 8.7% 0.0% 3.3% 4.4% 9.6% 3.1% 5.9%

NSTAR 4.8% 3.2% 6.1% 13.7% 7.4% 10.6% 7.7% 24.5% 5.4% 3.6% 12.8% 11.5% 8.2%

Unitil 17.8% 0.0% 0.0% 0.0% 0.0% 0.0% 3.2% 0.0% 0.0% 0.0% 12.3% 0.0% 11.4%

WMECO 5.7% 1.9% 0.0% 6.8% 0.0% 4.7% 18.2% 3.4% 57.1% 1.6% 7.8% 0.0% 5.9%

** Due to building types not always matching for an account across the tracking and billing datasets some metric percentages that were greater than 100%.   
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Small Electric Accounts (under 300 kW) 

Table 4-39 compares the savings and participation rates for the small electric accounts across PAs. WMECO 

and Unitil had the highest savings rates in this category, and Cape Light Compact had the lowest. 

Participation rates were different across all five PAs, with WMECO having the highest and National Grid 

having the lowest.  

Table 4-39. Savings and Participation Rates – Small Electric Accounts 

Outcome CLC 

National 

Grid NSTAR Unitil WMECO 

Savings Rate 1.0% 1.1% 1.1% 1.3% 1.4% 

Participation Rate 2.3% 1.4% 2.1% 1.6% 2.8% 
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Savings per Participant 

Figure 4-36 compares matched savings per participant for small accounts (less than 300 kW) across the 

electric PAs. National Grid had the greatest matched savings per participant while Cape Light Compact had 

the lowest matched savings per participant for small electric accounts. Cape Light Compact’s low matched 

savings per participant explains how they could have a relatively high participation rate but a low savings 

rate. Matched savings per participant did not follow the same pattern as matched consumption per 

participant, so savings rates were important determinants of matched savings per participant. 

Figure 4-36. Average Matched and Total Consumption - Small (<300 kW) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average Consumption 

Average electricity consumption for small accounts across PAs is presented in Figure 4-37.  National Grid 

and Unitil’s average matched participant consumption is similar, as is Cape Light Compact’s and NSTAR’s.  

WMECO had the smallest participant in this size category (in terms of electric consumption). 

Figure 4-37 also shows that the average small participant consumes much more electricity than the average 

small customer. This difference was much stronger for the small accounts than the mid-sized or large 

accounts. 

Figure 4-37. Average Matched and Total Consumption - Small Electric (under 300 kW) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

There was very little difference in savings ratio for this size category across the PAs, except for Cape Light 

Compact, which had a lower savings ratio (Figure 4-38). Cape Light Compact’s low savings ratio explains 

their low matched savings per participant, which in turn explains their low savings rate. In other words, 

Cape Light Compact had a low savings rate in 2012 because of shallow projects. The main factor that 

determined differences in savings rate across the other PAs was participation rate – the other PAs achieved 

very similar depth of savings with very similar-sized accounts. 

Figure 4-38. Savings Ratio - Small (under 300 kW) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

Cape Light Compact 

DNV GL looked more closely at Cape Light Compact’s billing and tracking data to better understand its low 

savings ratio for small accounts. 10% of the direct install measures in Cape Light Compact’s tracking 

database were service-related measures with zero associated savings. When those measures were removed 

from the savings ratio calculation, it increased to 11% (from 7%) which was closer but still less than the 

savings ratios for other PAs. Cape Light Compact consistently obtains the lowest savings rates across all 

account size classes.  Further analysis of the tracking and billing databases did not provide any additional 

insight.  

Cape Light Compact achieved half the lighting and half the HVAC savings per participating small electric 

account as any of the other PAs. Building types where Cape Light Compact had lower than average savings 

ratios included: education, food sales, healthcare, lodging, manufacturing, and retail.  

National Grid 

National Grid had the highest average matched participant consumption and one of the highest savings 

ratios in this category.  National Grid completed some very large HVAC and motors/drives measures with 

their retail, manufacturing, and healthcare accounts. 
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NSTAR 

NSTAR’s savings ratios were slightly higher than the statewide average in food sales (NSTAR: 13%; 

statewide: 12%), food service (NSTAR: 10%; statewide: 9%), lodging (NSTAR: 10%; statewide: 8%), and 

retail (NSTAR: 16%; statewide: 15%) but much lower than the statewide average in manufacturing (NSTAR: 

6%; statewide: 14%) and warehouse and storage (NSTAR: 9%; statewide: 5%).  In both manufacturing 

and warehouse and storage the vast majority of installed measures were small lighting measures.  

Unitil 

Unitil had one of the largest average matched participant consumption but the second smallest savings ratio.  

This decreased their matched savings per participant. Their savings ratio was far lower than the statewide 

average in healthcare (Unitil: 3%; statewide: 14%) but higher than the statewide average in office (Unitil: 

29%; statewide: 14%).  Almost all of Unitil’s measures in this size category were lighting. Unitil did not 

achieve as much HVAC savings as the other PAs (except Cape Light Compact) in this category in 2012. 

WMECO 

WMECO had the smallest average matched participant consumption across the PAs but one of the largest 

average total consumption.  This, coupled with the fact that WMECO tied with National Grid for the highest 

savings ratio, suggests that WMECO was unsuccessful at reaching out to their largest accounts in this size 

category, but were successful at generating savings with the smaller accounts they were able to reach.   

WMECO’s savings ratios were higher than the statewide average in education (WMECO: 15%; statewide: 

13%), food sales (WMECO: 19%; statewide: 12%), manufacturing (WMECO: 16%; statewide: 14%), other 

(WMECO: 20%; statewide: 12%), public assembly (WMECO: 25%; statewide: 17%) and retail (WMECO: 

18%; statewide: 15%).  The largest projects WMECO completed in this size category dealt with lighting, 

refrigeration, and HVAC. 

Table 4-40 shows all of the metrics relevant to the small electric accounts. 
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Table 4-40 Combined Metrics - Small Electric 

Small Electric

Education

Food 

Sales

Food 

Service Healthcare Lodging

Manufacturing 

or Industrial Office Other

Public 

Assembly Retail Unclassified

Warehouse 

and 

Storage Total

Cape Light Compact 2.7% 3.0% 5.6% 2.2% 2.7% 0.2% 9.2% 5.0% 1.4% 8.1% 38.5% 0.4% 79.0%

National Grid 1.5% 1.2% 2.9% 1.8% 0.5% 2.8% 7.0% 0.6% 0.6% 17.5% 9.1% 0.2% 45.8%

NSTAR 2.5% 1.0% 3.3% 1.1% 0.4% 0.5% 5.5% 2.1% 0.4% 4.5% 16.7% 0.2% 38.1%

Unitil 4.1% 1.1% 4.8% 0.8% 0.3% 0.2% 6.4% 3.5% 1.0% 4.9% 17.8% 0.1% 45.0%

WMECO 2.4% 2.1% 4.0% 2.5% 0.9% 4.8% 8.5% 1.0% 1.5% 11.8% 6.1% 0.0% 45.8%

Cape Light Compact 61,199     89,105   47,532     63,275      74,957        32,394               24,090        24,897        31,597      47,878        22,494         57,616       28,348        

National Grid 88,568     89,245   89,420     56,015      99,990        45,158               37,415        43,459        46,834      36,385        21,979         280,931     35,984        

NSTAR 90,888     90,389   82,985     75,733      77,890        112,816             39,978        39,143        47,150      55,560        35,046         70,992       44,201        

Unitil 101,541   62,231   75,409     37,084      82,013        27,321               23,591        28,179        68,984      36,778        21,236         32,135       29,232        

WMECO 94,785     114,123 95,369     68,279      91,095        53,094               43,094        25,325        39,630      52,370        25,240         62,043       47,277        

Cape Light Compact 3.3% 3.6% 4.7% 0.7% 5.9% 0.0% 8.1% 5.4% 1.9% 4.5% 18.9% 0.3% 57.4%

National Grid 3.4% 3.0% 1.3% 1.0% 0.1% 7.1% 2.3% 0.4% 2.3% 8.8% 1.4% 0.1% 31.4%

NSTAR 1.7% 1.3% 1.6% 1.3% 1.6% 1.1% 4.1% 1.8% 0.9% 4.1% 0.0% 0.4% 19.9%

Unitil 8.2% 0.0% 0.0% 2.2% 0.3% 5.7% 3.8% 0.0% 0.4% 9.3% 0.0% 0.0% 29.8%

WMECO 4.2% 1.2% 1.0% 0.8% 1.4% 7.9% 6.7% 0.8% 2.5% 5.8% 0.0% 0.4% 32.6%

Cape Light Compact 1.6% 1.6% 1.1% 0.5% 2.9% 0.1% 1.2% 1.5% 1.9% 0.7% 0.7% 0.9% 1.0%

National Grid 3.6% 3.8% 0.7% 0.9% 0.4% 4.1% 0.5% 0.9% 6.0% 0.8% 0.2% 0.8% 1.1%

NSTAR 1.4% 2.6% 1.1% 2.4% 9.3% 4.9% 1.6% 1.8% 5.3% 2.0% 0.0% 5.2% 1.1%

Unitil 3.9% 0.0% 0.0% 5.4% 2.1% 64.8% 1.2% 0.0% 0.7% 3.7% 0.0% 0.0% 1.3%

WMECO 3.3% 1.1% 0.5% 0.6% 2.9% 3.2% 1.5% 1.5% 3.3% 0.9% 0.0% 32.3% 1.4%

Cape Light Compact 4.4% 8.8% 3.8% 2.6% 7.9% 2.0% 2.4% 2.5% 6.3% 2.5% 1.7% 6.3% 2.3%

National Grid 6.8% 15.7% 4.2% 2.0% 1.1% 4.5% 1.1% 1.2% 8.6% 1.0% 0.2% 4.0% 1.4%

NSTAR 2.8% 7.5% 6.9% 1.6% 18.2% 27.6% 3.4% 1.4% 10.7% 6.0% 0.0% 16.4% 2.1%

Unitil 6.7% 0.0% 0.0% 16.7% 14.3% 85.7% 0.8% 0.0% 3.2% 7.4% 0.0% 0.0% 1.6%

WMECO 8.1% 3.4% 3.0% 2.0% 16.4% 2.6% 5.0% 1.6% 5.1% 2.5% 0.0% **% 2.8%

Cape Light Compact 22,712     16,456   14,150     10,959      27,811        1,332                 11,890        14,477        9,286        14,352        8,859           8,175         12,137        

National Grid 47,110     21,747   14,783     24,483      33,069        40,215               16,977        31,174        32,727      27,355        22,719         54,046       27,801        

NSTAR 45,418     31,082   12,778     113,716    40,023        20,072               18,477        51,518        23,221      18,100        -               22,518       23,278        

Unitil 59,194     -         -           11,979      11,854        20,654               32,770        -              15,598      18,269        -               -             23,492        

WMECO 38,380     38,306   15,315     20,844      16,187        64,379               12,989        22,892        25,605      19,981        4,969           18,035       23,117        

Cape Light Compact 259,463   785,002 183,350   121,028    319,543      17,372               114,193      256,053      50,683      228,184      117,683       46,139       167,421      

National Grid 323,049   166,309 250,769   222,578    424,669      183,575             206,281      180,945      124,544    149,284      192,400       209,819     178,200      

NSTAR 289,312   194,467 195,313   354,462    450,878      383,613             157,201      187,996      143,685    154,971      133,056       142,496     163,973      

Unitil 445,995   -         109,570   227,263    -              -                     118,276      -              -            157,554      164,696       -             175,401      

WMECO 249,605   167,862 205,902   153,865    345,767      195,232             142,586      109,361      105,220    117,291      74,400         -             139,165      

Cape Light Compact 8.5% 2.7% 10.9% 4.5% 5.7% 1.5% 9.4% 1.8% 20.7% 7.1% 7.8% 1.9% 7.2%

National Grid 14.1% 14.2% 7.0% 15.7% 9.5% 16.0% 16.4% 17.1% 14.7% 15.4% 17.8% 13.9% 15.1%

NSTAR 12.2% 12.6% 9.9% 13.7% 9.8% 5.9% 12.4% 12.0% 15.2% 15.5% 15.4% 4.8% 13.7%

Unitil 13.1% 0.0% 26.1% 2.9% 0.0% 0.0% 29.1% 0.0% 0.0% 11.3% 11.2% 0.0% 13.4%

WMECO 15.1% 19.4% 8.8% 13.4% 6.4% 15.8% 12.5% 19.9% 24.5% 18.0% 18.3% 0.0% 15.3%

** Due to building types not always matching for an account across the tracking and billing datasets some metric percentages that were greater than 100%.   

Metric PA

Savings Ratio

% Consumption

Consumption/Customer

% Savings

Savings Rate

Participation Rate
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4.3.2 Gas PAs 

4.3.2.1 Savings Rate, Participation Rate, and Savings per Participant 

DNV GL followed the same analytic progression for examining the gas PA performance differences as we did 

for electric PAs (see Section 4.3.1).  

Savings Rate 

We calculated the savings rate for each gas PA by dividing the total therms saved in 2012 by the total 

therms consumed in 2011, which ranged from 0.4% to 3.5% (Figure 4-39). Unitil’s 2012 gas savings rate 

was much higher than the other gas PAs, more than double the next highest savings rate which was for 

National Grid. However, Unitil’s gas savings were strongly affected by a single very large project. If that 

project is removed, Unitil’s savings rate decreases to 0.6% - about the same as the other small PAs. 

National Grid and NSTAR formed the second highest tier savings rates, with more than twice the gas savings 

rate as the gas-only PAs. 

Figure 4-39. Gas Savings Rate by Gas PA 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Participation Rate 

Participation rates, which ranged from 1% to 5%, were much more similar across PAs than savings rates, 

with the exception of National Grid (Figure 4-40). National Grid had the highest participation rate, while 

Columbia and Unitil gas had the lowest participation rates. National Grid’s high participation was strongly 

influenced by its aggressive spray valve program in 2012; half of National Grid’s 2012 gas participation was 

from accounts who installed spray valves. 

Figure 4-40. Participation Rate by Gas PA 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings per Participant 

Next, DNV GL examined total gas savings per participant (Figure 4-41). Unitil had very high total savings 

per participant as expected, based on its high savings rate and low participation rate. Columbia and NSTAR 

gas had the next highest total savings per participant – almost twice as high as the total savings per 

participant achieved by the other PAs. 

Figure 4-41. Total Gas Savings per Participant, by Gas PA 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

The combination of savings rate, participation rate, and total savings per participant revealed that: 

 Unitil had a high savings rate even though they had relatively few projects because the savings rate 

per participant was large. 

 National Grid, in contrast, achieved a moderately high savings rate with many but relatively smaller 

projects. High spray valve installation rates could explain the lower total therms saved per 

participant across the National Grid gas territory. National Grid made a strong effort to increase 

spray valve installations in 2012. Spray valve installations were numerous, but generated modest 

savings - they accounted for the majority (56%) of gas measures installed by National Grid in 2012, 

but only 15% of the savings. 

 NSTAR’s moderately high total savings occurred because of a combination of relatively many, 

moderately large projects. 

 The gas-only PAs either had fewer moderately sized projects (Columbia) or moderate numbers of 
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therms, 8,000 to 40,000 therms, 40,000 to 80,000 therms, 80,000 to 1,000,000 therms, and more than 1 

million therms. Figure 4-42 shows matched savings per participant by PA within each of those size 

categories. The most substantial differences across PAs occurred in the very large and large categories. 

 Very large gas accounts (greater than 1 million therms consumption in 2011) National Grid had the 

greatest matched savings per participant, nearly three quarters higher than the matched savings per 

participant of Columbia which had the next largest matched savings. National Grid and NSTAR 

formed the next highest savings tier. Liberty had the least matched savings, a quarter of the next 

lowest matched savings per participant, NSTAR. Berkshire and Unitil had no accounts or savings in 

this category in 2012. 

 Large gas accounts (80,000 to 1,000,000 therms consumption in 2011) - Unitil had more than twice 

the next largest PA’s matched savings per participant in this category. NSTAR’s gas matched savings 

per participant was also relatively high in this category. The other PAs have similar matched savings 

per participant. 

 Medium large gas accounts (40,000 to 80,000 therms consumption) – Unitil had high matched 

savings per participant, more than twice as large as the other gas PAs.  

 Medium small gas accounts (8,000 to 40,000 therms consumption) – Berkshire had high matched 

savings per participant, almost more than twice the matched savings per participant that Liberty, 

National Grid, and Unitil achieved.  

 Small gas accounts (less than 8,000 therms consumption) – Unitil has the highest matched savings 

per participant which was twice as large as what Liberty and NSTAR attained. 

Figure 4-42. Gas Matched Savings per Participant by Size and Gas PA 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Year-to-year Variability. As was the case for electric PAs, the small gas PAs had greater year-to-year 

variability in total savings per participant than the large PAs (although the differences are not as clear for 

gas). As shown in Figure 4-43, the variability in total savings per participant from 2011 to 2013 differed 

across PAs, both large and small. We estimated variance by dividing the maximum average total participant 

savings over the three years by the minimum average total participant savings over the three years.64 For 

example, NSTAR’s total therm savings per participant in 2012 was almost 2 times higher (8,026 

therms/participant) than the lowest total savings per participant which was in 2011 (3,739 

therms/participant), thus the variance was 2.15.  

This difference in variability was most evident in the two smallest gas PAs, Unitil and Liberty Gas. Berkshire 

Gas is the third smallest gas PA, but has the lowest variability, but also the lowest total savings per 

participant on average. National Grid and NSTAR both had slightly more variability with total gas savings 

than they did with total electric savings. This higher variance illustrates, that for gas, all PAs are somewhat 

affected by fewer projects compared to the number of electric projects. 

Figure 4-43. Three Year Variance of Total Gas Savings per Participant by Gas PA 

 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

  

                                                
64

 DNV GL used this method of calculating variance to control for the different levels of absolute savings across the gas PAs. 
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Very Large Gas Accounts (over 1,000,000 therms) 

Savings per Participant 

Figure 4-44 presents the same savings data as Figure 4-42 with the addition of average matched participant 

consumption data, limited to only the very large accounts. National Grid gas had by far the greatest 

matched savings per participant in 2012 but had the second highest average matched participant 

consumption. While Columbia had the second lowest matched consumption per participant, it achieved the 

next highest matched savings per participant, slightly higher than NSTAR gas. NSTAR had the greatest 

matched participant consumption but achieved the second lowest matched savings per participant in the 

very large category.  Liberty had the lowest matched savings per participant, approximately a fifth of 

NSTAR’s average matched savings per participant, and the lowest average matched consumption per 

participant though the difference was much smaller (9%). Berkshire and Unitil had zero participants in this 

category in 2012. This size category had the greatest differences in matched savings per participant by PA 

and the pattern did not mirror average matched participant consumption as would be expected if the same 

savings ratio were achieved across PAs. 

Figure 4-44. Matched Savings and Consumption per Participant - Very Large ( over 1,000,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average Consumption 

Figure 4-45 compares the average matched consumption of participants and very large gas accounts for 

each PA. In terms of consumption, NSTAR had the largest participants, and the other PAs participants were 

about the same size. In all PAs, with the exception of NSTAR gas, average matched participant consumption 

was smaller than average customer (total) consumption. This indicates that most PAs in this size category 

had trouble getting their largest accounts to participate. This is especially apparent in the case of Columbia 

Gas, which had much smaller very large participants than customers, and Berkshire, which had very large 

customers but no participants. It is notable that while NSTAR’s participants were slightly larger than average 

customers, NSTAR achieved the second lowest average matched savings per participant.  

Figure 4-45. Average Matched and Total Consumption - Very Large (over 1,000,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

The pattern of savings ratios (matched participant savings/ matched participant consumption) for the very 

large accounts was similar to the pattern for matched savings per participant (Figure 4-46). National Grid 

gas had the largest savings ratio, almost 5%, followed by Columbia.  Both NSTAR gas and Liberty gas had 

smaller savings ratios than the other PAs. NSTAR’s low savings ratio helps to explain how its average 

matched savings per participant was the second lowest even though average very large matched participant 

consumption was much higher than for other PAs.  

Figure 4-46. Savings Ratio – Very Large (over 1,000,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Liberty Gas 

Liberty’s matched savings per participant in this category was low; however, their one matched participant 

was of a building type that typically generated low to moderate savings across all gas PAs, compared with 

other building types. Liberty’s participant outperformed the one other very large gas matched participant 

(from another PA) that had the same building type.  Both matched participants completed steam trap 

projects. 65 

National Grid Gas 

Eight out of 38 very large matched National Grid accounts participated in 2012. National Grid’s performance 

in this size category was driven by two large projects that combined for savings over 540,000 therms. These 

two projects accounted for over half of the total savings across the entire state in 2012 (1,034,427 therms) 

in this size category. Without these two outliers, National Grid’s matched savings per participant was about 

23,000 therms, which would put them lower than NSTAR or Columbia. 

NSTAR Gas 

Five out of NSTAR’s 18 very large matched gas accounts participated in 2012. NSTAR gas had the second 

lowest savings ratio (excluding Berkshire and Unitil who had zero very large matched participants in 2012). 

NSTAR accomplished about half the statewide average savings ratio in very large healthcare in 2012 (0.4% 

vs. 0.7%). HVAC was the only gas end use category installed in very large healthcare in 2012. NSTAR’s 

savings ratios in other building types where it installed measures in 2012 were similar to the statewide 

averages. 

Unitil Gas 

Unitil had zero accounts in this size category in 2012. 

Table 4-41 shows all of the metrics relevant to the very large gas accounts.

                                                
65

 Some details redacted to protect confidential information. 
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Table 4-41 Combined Metrics - Very Large Gas
Very Large Gas

Education Food Sales

Food 

Service Healthcare Lodging

Manufacturing 

or Industrial Office Other

Public 

Assembly Retail Unclassified

Warehouse 

and Storage Total

Berkshire Gas 2.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.9% 0.0% 5.8%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 33.7% 0.0% 33.7%

Liberty 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.9% 8.7% 0.0% 13.6%

National Grid 0.8% 0.2% 0.0% 2.4% 0.8% 7.5% 9.5% 3.2% 0.0% 0.3% 2.5% 0.0% 27.3%

NSTAR Gas 2.0% 0.0% 0.0% 1.0% 0.0% 6.0% 3.0% 0.0% 0.0% 0.0% 3.6% 0.0% 15.7%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Berkshire Gas   1,111,884               -            -                 -                 -                       -                 -                 -               -                 -       1,106,613                 -    1,109,249 

Columbia Gas                -                 -            -                 -                 -                       -                 -                 -               -                 -       5,375,165                 -    5,375,165 

Liberty                -                 -            -                 -                 -                       -                 -                 -               -    1,279,570     2,270,225                 -    1,774,898 

National Grid   1,822,024  1,094,418          -     1,596,449  1,882,792        2,635,551  6,239,047  4,900,382             -    1,513,034     5,668,268                 -    3,293,826 

NSTAR Gas   1,264,937               -            -     1,238,538               -          2,982,985  2,503,710               -               -                 -       2,254,868                 -    2,165,686 

Unitil Gas                -                 -            -                 -                 -                       -                 -                 -               -                 -                    -                   -                 -   

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.3% 0.0% 0.3% 0.0% 5.1% 0.0% 7.7%

Liberty 0.0% 0.0% 0.0% 0.0% 0.0% 8.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 8.5%

National Grid 0.4% 0.0% 0.0% 0.4% 0.0% 7.1% 0.7% 0.0% 0.0% 0.1% 0.0% 0.0% 8.6%

NSTAR Gas 0.0% 0.0% 0.0% 0.0% 0.0% 5.0% 0.0% 0.9% 0.0% 0.0% 0.0% 0.0% 5.9%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.1%

Liberty 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2%

National Grid 0.8% 0.0% 0.0% 0.3% 0.0% 1.7% 0.1% 0.0% 0.0% 0.3% 0.0% 0.0% 0.5%

NSTAR Gas 0.0% 0.0% 0.0% 0.0% 0.0% 1.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.5%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.8% 0.0% 14.3%

Liberty 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 50.0%

National Grid 50.0% 0.0% 0.0% 28.6% 0.0% 23.1% 14.3% 0.0% 0.0% 100.0% 0.0% 0.0% 21.1%

NSTAR Gas 0.0% 0.0% 0.0% 0.0% 0.0% 40.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 27.8%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Berkshire Gas                -                 -            -                 -                 -                       -                 -                 -               -                 -                    -                   -                 -   

Columbia Gas                -                 -            -                 -                 -                       -         44,508               -         5,120               -            96,464                 -         48,697 

Liberty                -                 -            -                 -                 -                 8,342               -                 -               -                 -                    -                   -           8,342 

National Grid        28,866               -            -          14,338               -             189,288       54,229               -               -           4,439                  -                   -         85,509 

NSTAR Gas                -                 -            -                 -                 -               82,457               -         10,335             -                 -                    -                   -         39,184 

Unitil Gas                -                 -            -                 -                 -                       -                 -                 -               -                 -                    -                   -                 -   

Berkshire Gas                -                 -            -                 -                 -                       -                 -                 -               -                 -                    -                   -                 -   

Columbia Gas                -                 -            -                 -                 -                       -                 -                 -               -                 -       1,409,331                 -    1,409,331 

Liberty                -                 -            -                 -                 -                       -                 -                 -               -    1,279,570                  -                   -    1,279,570 

National Grid   1,082,280               -            -     1,556,261               -          2,210,132  1,684,441               -               -    1,513,034     2,974,033                 -    1,766,588 

NSTAR Gas                -                 -            -     3,774,693               -          1,586,347  1,401,146               -               -                 -       1,061,419                 -    2,319,660 

Unitil Gas                -                 -            -                 -                 -                       -                 -                 -               -                 -                    -                   -                 -   

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.5% 0.0% 3.5%

Liberty 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.7% 0.0% 0.0% 0.7%

National Grid 2.7% 0.0% 0.0% 1.8% 0.0% 0.7% 0.5% 0.0% 0.0% 0.3% 18.3% 0.0% 4.8%

NSTAR Gas 0.0% 0.0% 0.0% 0.1% 0.0% 4.8% 1.5% 0.0% 0.0% 0.0% 8.4% 0.0% 1.7%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

% Consumption

Consumption/Customer

% Savings

Savings Rate

Savings/Participant

Consumption/Participant

Savings Ratio

Metric PA

Participation Rate
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Large Gas Accounts (80,000 – 1,000,000 therms) 

Savings per Participant 

Figure 4-47 presents the same average matched participant savings data as Figure 4-42 with the addition of 

average matched participant consumption, limited to only large accounts (80 thousand to 1 million therms). 

With the exception of Unitil, differences in matched savings per participant for large gas accounts were 

much less pronounced than in the very large category. Additionally, with the exception of Unitil and Liberty, 

the savings pattern across PAs was similar to the average matched consumption pattern. Unitil had the 

greatest matched savings per participant, over two and a half times as large as the next highest average 

matched savings, NSTAR; however, Unitil had the third highest average large matched participant 

consumption.  Liberty, which had the highest average matched participant consumption, over twice as high 

as NSTAR’s, had the third highest average matched participant savings. Berkshire had the lowest average 

matched savings and the lowest average matched participant consumption.  

Figure 4-47. Matched Savings and Consumption per Participant - Large (80,000 – 1,000,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average Consumption 

Figure 4-48 compares the average matched consumption of participants and customers in the large size 

category for each PA. Average customer (total) consumption was similar across PAs. Additionally, average 

participant matched consumption was also fairly similar across PAs with the exception of Liberty and NSTAR. 

Four out of the six gas PAs had larger matched participant consumption than customer (total) consumption 

(compared with one out of four for very large accounts). Liberty’s one participant had the greatest average 

participant matched consumption in 2012, nearly three times as high as the average Liberty customer (total) 

consumption, and more than twice as large as the next closest PA (NSTAR). NSTAR’s participant (matched) 

consumption was nearly twice as large as its average customer (total) consumption.  

Figure 4-48. Average Matched and Total Consumption - Large (80,000 – 1,000,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

Savings ratios were similar across four of the six gas PAs: Berkshire, Columbia, National Grid, and NSTAR 

(Figure 4-49). Unitil had a very high savings ratio, nearly four times higher than the next highest, NSTAR. 

Liberty had a slightly lower savings ratio than the other PAs. 

For Berkshire, Columbia, National Grid, and NSTAR, the similarities of their savings ratios indicate that the 

differences between them in matched savings per participant were driven by average matched participant 

consumption - PAs with larger participants achieved higher savings.  

Figure 4-49. Savings Ratio – Large (80,000 – 1,000,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

Berkshire Gas 

Berkshire had only one 2012 matched participant out of 61 large accounts in this category. This participant 

completed a modest HVAC measure, which is the reason why their matched savings per participant is small 

compared to the other PAs.  

Columbia Gas 

Columbia had a relatively low matched savings per participant and low average matched participant 

consumption. Their savings ratio was the second lowest as well. Columbia completed HVAC and hot water 

end uses in the large gas category in 2012. Columbia’s average matched savings for these end uses were 

about 2.5 times larger than the matched  average savings for the same end uses in the entire large gas 

category. Building type was missing from the majority of measures in this size category and so it could not 

be used to provide greater insight into the results. 
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Liberty Gas 

Liberty had a single matched participant in the large gas category in 2012. This participant had relatively 

high consumption and completed a relatively modest project in 2012. The low savings ratio combined with 

the participant’s high consumption resulted in a moderate savings for the participant.  

National Grid Gas 

National Grid had the second lowest matched savings per participant and matched consumption per 

participant, roughly equal its average total consumption. This suggests that National Grid’s large gas 

accounts were smaller when compared to the other PAs, negatively affecting National Grid’s matched 

savings per participant. National Grid had the third lowest savings ratio, which controls for account size, 

which was comparable to the savings ratio for Berkshire, Columbia, and NSTAR. National Grid had relatively 

low savings ratios in food service (National Grid: 23%; statewide: 31%) and retail (National Grid: 17%; 

statewide: 30%). 57% of National Grid’s matched food service measures saved less than 1,000 therms, 

contributing 2% of National Grid’s total savings in the food service industry. 41% of National Grid’s matched 

retail measures saved less than 2,500 therms, contributing only 7% of total savings in the retail industry for 

National Grid. 

NSTAR Gas 

NSTAR gas had the second highest matched savings per participant and the second highest average 

matched participant consumption. Average total consumption was very similar to the territories of Berkshire, 

Columbia, and National Grid. Additionally, NSTAR had the second highest savings ratio, however, the ratio 

was similar to the savings ratio for Berkshire, Columbia and National Grid territories. The consistent pattern 

across metrics for large gas accounts for PAs, other than Unitil, appears to indicate that the matched savings 

per participant variations are due to differences in average account size across PAs.  

Unitil Gas 

While Unitil had the second lowest average matched consumption per participant, Unitil had the highest 

matched savings per participant, more than twice as high as the next highest average matched savings 

(NSTAR). Unitil’s high matched savings per participant resulted in a very high savings ratio, over a third of 

the gas consumed.  The savings ratios by participant, however, varied substantially for Unitil. A process 

measure for a retail account had a savings ratio of 86%, an education account installed an HVAC measure 

resulting in a savings ratio of 25%, and a healthcare custom comprehensive design project resulted in a 

savings ratio of 0.4%. The high savings ratio for the retail participant may be the result of having multiple 

accounts but having the savings only associated with one of the smaller accounts. This would have the effect 

of driving up the savings ratio. 

Table 4-42 shows all of the metrics relevant to the large gas accounts. 
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Table 4-42 Combined Metrics - Large Gas 

Large Gas

Education Food Sales

Food 

Service Healthcare Lodging

Manufacturing 

or Industrial Office Other

Public 

Assembly Retail Unclassified

Warehouse 

and Storage Total

Berkshire Gas 7.4% 0.3% 1.1% 2.7% 0.0% 4.1% 0.5% 0.7% 0.0% 2.6% 15.2% 0.0% 34.7%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 23.2% 0.0% 23.2%

Liberty 2.2% 2.1% 1.0% 4.7% 1.1% 0.5% 0.0% 0.0% 0.0% 0.0% 12.3% 0.0% 23.8%

National Grid 2.6% 0.3% 1.0% 4.0% 0.8% 3.4% 3.6% 0.7% 0.2% 5.0% 1.3% 0.1% 22.9%

NSTAR Gas 3.3% 0.3% 0.5% 2.1% 0.5% 3.5% 6.8% 1.2% 0.6% 1.4% 13.7% 0.3% 34.1%

Unitil Gas 4.8% 2.5% 0.0% 6.2% 0.0% 6.3% 10.3% 0.0% 0.0% 2.1% 19.9% 0.0% 52.1%

Berkshire Gas    188,687      104,725      212,899      504,528                -             315,323      172,780      137,157              -        201,218       207,215                 -        216,422 

Columbia Gas              -                  -                  -                  -                  -                       -                  -                  -                -                  -         214,103                 -        214,103 

Liberty    140,335      542,870      265,197      614,288      273,664           122,586                -                  -                -                  -         246,970                 -        269,776 

National Grid    164,733      345,654      184,242      312,690      183,790           228,574      211,514      238,166    101,560      169,758       171,222       416,585      203,275 

NSTAR Gas    159,424      120,066      191,627      272,562      159,502           337,360      206,203      171,115    174,308      152,849       231,523       794,254      215,282 

Unitil Gas    132,570      339,302                -        426,992                -             286,782      703,211                -                -        283,054       247,952                 -        285,337 

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.5% 0.0% 9.5%

Columbia Gas 6.4% 0.0% 0.0% 1.0% 0.0% 3.4% 0.0% 0.0% 2.4% 0.0% 5.7% 0.0% 19.0%

Liberty 0.0% 0.0% 0.0% 24.7% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 24.7%

National Grid 1.9% 0.1% 1.1% 2.1% 0.1% 1.4% 1.9% 0.0% 1.0% 2.4% 0.0% 0.0% 12.0%

NSTAR Gas 3.2% 0.0% 0.0% 2.4% 0.0% 10.2% 8.3% 2.4% 0.0% 0.0% 0.0% 0.0% 26.5%

Unitil Gas 9.3% 0.0% 0.0% 0.3% 0.0% 50.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 59.9%

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.0% 0.1%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.5%

Liberty 0.0% 0.0% 0.0% 2.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.4%

National Grid 1.3% 0.5% 2.0% 0.9% 0.2% 0.7% 0.9% 0.0% 9.5% 0.8% 0.0% 0.0% 0.9%

NSTAR Gas 1.3% 0.0% 0.0% 1.5% 0.0% 3.9% 1.6% 2.8% 0.0% 0.0% 0.0% 0.0% 1.0%

Unitil Gas 6.8% 0.0% 0.0% 0.2% 0.0% 28.4% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.1%

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.6% 0.0% 1.6%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.2% 0.0% 5.0%

Liberty 0.0% 0.0% 0.0% 50.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.3%

National Grid 14.1% 50.0% 8.3% 8.6% 19.0% 14.5% 5.2% 0.0% 12.5% 8.2% 0.0% 0.0% 9.5%

NSTAR Gas 7.8% 0.0% 0.0% 10.5% 0.0% 23.1% 8.5% 29.4% 0.0% 0.0% 0.0% 0.0% 6.1%

Unitil Gas 20.0% 0.0% 0.0% 50.0% 0.0% 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 12.0%

Berkshire Gas              -                  -                  -                  -                  -                       -                  -                  -                -                  -           15,500                 -          15,500 

Columbia Gas      24,618                -                  -          19,546                -               32,648                -                  -        22,913                -           13,587                 -          20,137 

Liberty              -                  -                  -          24,126                -                       -                  -                  -                -                  -                   -                   -          24,126 

National Grid      15,456          3,192        43,898        33,412          1,695             11,517        37,014                -        77,499        17,256                 -                   -          19,451 

NSTAR Gas      26,649                -                  -          39,271                -               56,859        39,538        16,039              -                  -                   -                   -          36,802 

Unitil Gas      45,305                -                  -            1,458                -             244,400                -                  -                -                  -                   -                   -          97,054 

Berkshire Gas              -                  -                  -                  -                  -                       -        172,780                -                -                  -                   -                   -        172,780 

Columbia Gas              -                  -                  -                  -                  -                       -                  -                  -                -                  -         263,818                 -        263,818 

Liberty              -                  -                  -        839,780                -                       -                  -                  -                -                  -                   -                   -        839,780 

National Grid    146,493      193,404      164,458      584,668      100,085           301,067      160,944      137,205              -        141,691       410,872       416,585      235,147 

NSTAR Gas    126,193                -        288,000      499,541                -             438,667      329,118                -      191,348                -         672,023                 -        392,070 

Unitil Gas    184,167                -                  -        349,535                -                       -                  -                  -                -        283,054                 -                   -        272,252 

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.0%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 7.6% 0.0% 7.6%

Liberty 0.0% 0.0% 0.0% 2.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.9%

National Grid 10.6% 1.7% 23.2% 6.5% 0.5% 3.5% 3.0% 10.6% 0.0% 16.9% 8.7% 5.5% 8.3%

NSTAR Gas 24.3% 0.0% 37.6% 7.9% 0.0% 8.2% 11.7% 0.0% 4.1% 0.0% 2.8% 0.0% 9.4%

Unitil Gas 24.6% 0.0% 0.0% 0.4% 0.0% 0.0% 0.0% 0.0% 0.0% 86.3% 0.0% 0.0% 35.6%
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Medium Large Gas Accounts (40,000 – 80,000 therms) 

Savings per Participant 

Figure 4-50 presents the same average matched participant savings data as Figure 4-42 with the addition of 

average matched participant consumption, limited to only the medium large accounts. The average matched 

savings per participant did not follow average matched participant consumption patterns as closely as they 

did for large gas accounts. While the average matched savings per participant for Berkshire, Columbia, and 

NSTAR were very similar, Berkshire had the highest average matched participant consumption. Columbia 

had the lowest per matched participant consumption, and NSTAR and the second highest. Additionally, Unitil 

gas had the second lowest average matched consumption per medium large gas account, but it had the 

greatest matched savings per participant, more than two and a half times greater than the next highest,  

Figure 4-50. Matched Savings and Consumption per Participant - Medium Large (40,000 - 80,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Participant Average Consumption 

Differences in average matched participant consumption in this size category across the six gas PAs were 

minimal and explain very little variance in matched savings per participant (Figure 4-51). Berkshire, Liberty, 

and NSTAR medium large participants had higher average matched participant consumption than average 

customer (total) consumption.  

Figure 4-51. Average Matched and Total Consumption – Medium Large (40,000 – 80,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

Unitil had the greatest savings ratio, followed by Liberty. Berkshire, Columbia, and NSTAR had similar 

savings ratios, and National Grid had the lowest savings ratio (Figure 4-52). The differences in savings ratios 

followed almost the exact same pattern as the differences in matched savings per participant. Combined 

with the minimal differences in participant size, these savings ratios explain the differences in matched 

savings per participant.  

Figure 4-52. Savings Ratio – Medium Large (40,000 – 80,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

Berkshire Gas 

Berkshire had the third largest matched savings per participant, the highest average matched participant 

consumption, and the third lowest savings ratio indicating that the savings were not as deep as the savings 

for other PAs. Berkshire Gas’ savings ratio were smaller than the statewide average in food service 

(Berkshire: 2%; statewide: 2%) and the accounts that had an unclassified building type (Berkshire: 4%; 

statewide: 9%) but much higher in the statewide average in education (Berkshire: 40%; statewide: 20%) 

and retail (Berkshire: 9%; statewide: 4%). Berkshire’s high savings ratio in education is due to a very large 

custom project. This project generated over 30,000 therms of savings. Outside of this project, Berkshire’s 

other projects achieved more modest savings with boilers, gas convection ovens, and custom ozone system 

projects. 

Columbia Gas 

Columbia had the second lowest matched savings per participant, the lowest average matched participant 

consumption, and the second lowest savings ratio. Columbia’s matched savings per participant was 

decreased due to the number of spray valves, faucet aerators, and low flow showerheads installed in this 

size category. These measures made up 68% of installed measures but only 26% of matched participant 

savings. 79% of Columbia’s measures did not have building type information. 
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Liberty Gas 

Liberty had the second highest matched savings per participant, the second highest average matched 

participant consumption, and the second highest gas savings ratio. Liberty’s average matched participant 

consumption was larger than their average customer (total) consumption, evidence that Liberty was able to 

successfully target their larger accounts in this size category. Liberty’s high savings ratio comes from one 

very large custom project; the savings from the three other participants were minimal.  

National Grid Gas 

National Grid had the third highest average matched participant consumption, the lowest average matched 

participant savings, nearly equal average participant (matched) and customer (total) consumption, and the 

lowest gas savings ratio. National Grid’s gas savings ratio in this category was brought down by a large 

proportion of spray valves, which had modest savings. 40% of the matched measures installed by National 

Grid gas in this category were pre-rinse spray valves, but they accounted for 20% of National Grid’s 

matched savings from the medium large category.  

NSTAR Gas 

NSTAR gas had the third lowest matched savings per participant, the third highest average matched 

participant consumption, and the third lowest savings ratio. NSTAR’s average matched participant 

consumption was slightly higher than its average customer (total) consumption. NSTAR had one relatively 

large HVAC measure installed at an educational building; the rest of the measures in the education category 

were also HVAC but only generated modest savings. In healthcare, NSTAR had modest process measures. 

NSTAR did complete one relatively large HVAC project in manufacturing in 2012. 

Unitil Gas 

Unitil completed two projects that could be matched in 2012 out of the 25 total accounts in the medium 

large size category. One of those projects was a large HVAC project at an education building with a savings 

ratio of 67%. As was speculated for the large gas category, it is possible that the participants involved had 

multiple accounts and the savings were associated with the smaller of their accounts. With only one other 

project in this category, this single project had a strong effect on Unitil’s savings ratio for the medium large 

gas accounts. 

Table 4-43 shows all of the metrics relevant to the medium large gas accounts. 
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Table 4-43 Combined Metrics - Medium Large Gas 

Medium Large Gas

Education

Food 

Sales

Food 

Service Healthcare Lodging

Manufacturing 

or Industrial Office Other

Public 

Assembly Retail Unclassified

Warehouse 

and Storage Total

Berkshire Gas 3.7% 1.1% 0.9% 1.2% 0.4% 0.2% 0.4% 0.1% 0.1% 1.0% 3.6% 0.0% 12.8%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 8.7% 0.0% 8.7%

Liberty 1.5% 1.6% 0.2% 0.6% 0.4% 5.0% 0.9% 0.2% 0.9% 0.0% 0.7% 0.0% 11.9%

National Grid 1.7% 0.5% 0.4% 0.9% 0.4% 1.0% 1.3% 0.2% 0.3% 2.4% 1.0% 0.0% 10.1%

NSTAR Gas 2.4% 0.7% 0.6% 0.6% 0.3% 0.3% 1.4% 0.6% 0.2% 1.0% 3.5% 0.1% 11.7%

Unitil Gas 1.3% 0.9% 0.3% 0.0% 0.8% 0.4% 0.3% 0.0% 0.0% 1.2% 5.4% 0.0% 10.6%

Berkshire Gas       56,566   59,830   50,334        58,404   73,953              75,466   52,543   51,598       43,818   57,016            54,436                     -     56,195 

Columbia Gas       63,405           -             -                 -             -                        -             -     52,857              -             -              54,697                     -     54,710 

Liberty       50,351   51,928   42,268        52,251   52,983              56,412   57,696   58,964       55,863           -              58,512                     -     54,551 

National Grid       56,366   52,319   51,336        54,803   53,776              54,251   55,751   60,196       54,103   54,315            57,078                     -     54,918 

NSTAR Gas       57,039   54,953   57,266        53,689   55,637              59,639   56,505   55,566       48,473   57,178            55,099             60,848   55,891 

Unitil Gas       58,989   64,551   42,223               -     52,427              50,902   45,172           -                -     54,967            61,873                     -     58,264 

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.3% 0.0% 31.2% 0.0% 31.5%

Columbia Gas 4.0% 0.0% 0.0% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.3% 9.0% 0.0% 13.5%

Liberty 3.1% 0.0% 0.0% 0.0% 0.8% 27.8% 0.0% 0.0% 0.0% 0.0% 0.3% 0.0% 31.9%

National Grid 2.1% 0.5% 0.1% 0.6% 0.0% 0.1% 0.1% 0.0% 0.2% 0.3% 0.0% 0.0% 4.2%

NSTAR Gas 1.2% 0.0% 0.0% 0.7% 0.0% 0.5% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 2.5%

Unitil Gas 7.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.8% 0.0% 0.0% 0.0% 0.0% 8.2%

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.1% 0.0% 3.7% 0.0% 1.0%

Columbia Gas **% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.6% 0.0% 0.9%

Liberty 0.8% 0.0% 0.0% 0.0% 0.7% 2.1% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 1.0%

National Grid 2.2% 1.7% 0.4% 1.3% 0.1% 0.2% 0.2% 0.0% 1.1% 0.2% 0.0% 0.0% 0.7%

NSTAR Gas 0.6% 0.0% 0.0% 1.4% 0.0% 2.2% 0.0% 0.5% 0.0% 0.0% 0.0% 0.0% 0.3%

Unitil Gas 20.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 2.7%

Berkshire Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 28.0% 0.0% 9.2%

Columbia Gas **% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 7.7% 0.0% 9.3%

Liberty 12.5% 0.0% 0.0% 0.0% 50.0% 4.3% 0.0% 0.0% 0.0% 0.0% 33.3% 0.0% 7.0%

National Grid 11.6% 45.8% 25.0% 5.5% 5.9% 2.3% 3.9% 0.0% 24.1% 5.9% 0.0% 0.0% 9.3%

NSTAR Gas 4.8% 0.0% 0.0% 13.3% 0.0% 16.7% 1.6% 7.1% 0.0% 0.0% 0.0% 0.0% 2.7%

Unitil Gas 33.3% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 8.0%

Berkshire Gas               -             -             -                 -             -                        -             -             -              496           -                7,227                     -       6,386 

Columbia Gas       18,931           -             -                 -             -                  4,733           -             -                -       1,428              4,186                     -       5,156 

Liberty         3,049           -             -                 -          754              27,120           -             -                -             -                   253                     -       7,794 

National Grid       10,547     1,940        874        12,569        672                4,244     2,747           -           2,550     2,233                    -                       -       4,252 

NSTAR Gas         7,741           -             -            5,601           -                  7,728        154     3,851              -             -                      -                       -       6,030 

Unitil Gas       35,580           -             -                 -             -                        -             -       4,095              -             -                      -                       -     19,838 

Berkshire Gas       77,272           -     64,031               -             -                        -             -             -                -     62,196            58,817                     -     62,620 

Columbia Gas               -             -             -                 -             -                        -             -             -                -             -              53,880                     -     53,880 

Liberty       61,848           -             -                 -             -                        -             -             -                -             -              61,381                     -     61,498 

National Grid       57,475   51,519   50,833        58,403   60,124              77,138   49,500   65,933       53,693   58,944            51,128                     -     55,300 

NSTAR Gas       57,120           -             -          59,950           -                77,412   49,636           -                -             -              54,084                     -     57,976 

Unitil Gas       53,428           -             -                 -             -                        -             -             -                -             -              54,628                     -     54,028 

Berkshire Gas 39.6% 0.0% 0.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 8.6% 3.9% 0.0% 10.2%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 9.6% 0.0% 9.6%

Liberty 4.9% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 15.3% 0.0% 12.7%

National Grid 18.4% 3.8% 2.0% 21.5% 3.9% 3.0% 3.6% 10.0% 1.1% 3.9% 4.1% 0.0% 7.7%

NSTAR Gas 13.5% 0.0% 0.0% 9.3% 0.0% 18.9% 15.9% 0.0% 0.0% 0.0% 4.0% 0.0% 10.4%

Unitil Gas 66.6% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 7.5% 0.0% 36.7%

** Due to building types not always matching for an account across the tracking and billing datasets some metric percentages that were greater than 100%.   
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Medium Small Gas Accounts (8,000 – 40,000 therms) 

Savings per Participant 

Figure 4-53 presents the same average matched participant savings data as Figure 4-42 with the addition of 

average matched participant consumption data, limited to only the medium small accounts. Berkshire had 

the greatest matched savings per participant, Columbia and NSTAR occupied a second tier, Liberty and Unitil 

occupied a third tier, and National Grid achieved the lowest matched savings per participant.  

While there was relatively little variation in average participant (matched) consumption, with the exception 

of Unitil and Liberty, average participant (matched) savings varied much more substantially. For instance, 

while Berkshire and Columbia had very similar average participant matched consumption, Berkshire’s 

average matched savings was nearly a third higher than Columbia’s. Unitil had the highest average matched 

participant consumption, but it had the second lowest average savings. 

Figure 4-53. Matched Savings and Consumption per Participant - Medium Small (8,000 -  40,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average Consumption 

Figure 4-54 presents a comparison between average participant matched consumption and average 

customer (total) consumption for medium small gas accounts. Unitil and Liberty had slightly larger 

participants than the other PAs, whose participants were of a similar size. Average customer (total) 

consumption within the medium small gas size category was very similar across PAs. Four out of the six gas 

PAs had average participant matched consumption greater than their average customer total consumption. 

Unitil and Liberty in particular, had a larger difference between customer total and average participant 

matched consumption.  

Figure 4-54. Average Matched and Total Consumption – Medium Small (8,000 – 40,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

The pattern of savings ratios for the medium small gas accounts was similar to the pattern for matched 

savings per participant (Figure 4-55). Berkshire had a high savings ratio for medium small gas accounts and 

National Grid gas had the lowest savings ratio. Differences in savings ratios explained more of the matched 

savings per participant variance than average customer total consumption in this size category. 

Figure 4-55. Savings Ratio – Medium Small (8,000 – 40,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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lower or equal to the statewide average. Most (89%) of matched savings in the medium small category were 

from faucet aerators, low flow shower heads, or pre-rinse spray valves.  

National Grid Gas 

National Grid had the lowest average matched savings per participant, the second lowest matched 

consumption per participant, and the second lowest savings ratio. While the ranking across metrics did not 

change dramatically, National Grid fell behind the other PAs in terms of average matched savings, dropping 

substantially below NSTAR, which had the lowest average participant matched consumption. National Grid’s 

matched savings per participant in the medium small category were lowered because spray valves 

accounted for over half of the measures installed (60%), but less than half of the matched savings (42%) in 

the size category. 

NSTAR Gas 

While NSTAR had the third highest matched savings per participant and the second highest savings ratio, it 

also had the lowest average participant matched consumption (which was almost identical to their average 

customer (total) consumption). This suggests that even though NSTAR had smaller matched accounts in the 

medium small size category, it was able to achieve higher matched savings per participant. NSTAR’s savings 

ratios were relatively high in education (NSTAR: 26%; statewide: 17%), food service (NSTAR: 5%; 

statewide: 4%), and lodging (NSTAR: 16%; statewide: 7%). In education, NSTAR was able to complete four 

large HVAC and hot water projects. In lodging there were two HVAC and hot water projects that were 

relatively large. 

Unitil Gas 

While Unitil had the highest average participant matched consumption, it had the second lowest average 

matched savings per participant, and the lowest savings ratio. This indicates that Unitil was not able to 

achieve as great of depth of savings for its medium small participants. The two matched participants out of 

182 total medium small accounts were not classified by building type, so we could not look at the variation 

in savings ratio by building type as a potential explanation of the low ratio. 66  

Table 4-44 shows all of the metrics relevant to the medium small gas accounts. 

                                                
66

 Three of Unitil’s five accounts, constituting 98% of their savings in this size category had more savings than consumption and therefore were 

removed from the analysis. 
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Table 4-44 Combined Metrics - Medium Small Gas 

Medium Small Gas

Education

Food 

Sales

Food 

Service Healthcare Lodging

Manufacturing 

or Industrial Office Other

Public 

Assembly Retail Unclassified

Warehouse and 

Storage Total

Berkshire Gas 4.0% 0.2% 3.5% 0.6% 0.7% 0.6% 2.8% 1.3% 1.1% 2.4% 9.1% 0.1% 26.4%

Columbia Gas 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 18.1% 0.0% 18.2%

Liberty 2.5% 1.0% 2.5% 0.8% 0.2% 0.5% 1.8% 3.7% 0.6% 3.2% 11.5% 0.1% 28.4%

National Grid 2.2% 0.4% 4.0% 1.4% 0.5% 1.8% 3.0% 0.6% 0.9% 6.3% 1.8% 0.0% 22.9%

NSTAR Gas 2.6% 0.6% 2.7% 0.6% 0.3% 0.2% 3.6% 0.9% 0.5% 2.0% 9.0% 0.1% 23.1%

Unitil Gas 2.2% 0.6% 2.8% 0.6% 0.2% 0.8% 3.1% 1.4% 0.1% 1.8% 7.9% 0.0% 21.5%

Berkshire Gas       18,489   13,674   16,232           17,340   17,841             18,676    16,426   14,552      15,418       15,817          16,067               17,772   16,420 

Columbia Gas         9,082           -     20,896                  -             -                       -      14,860   14,276      15,207       28,423          16,493                       -     16,501 

Liberty       23,286   17,622   13,928           18,102   12,587             19,820    15,013   15,787      16,882       16,790          16,860                 9,655   16,684 

National Grid       20,177   18,339   14,673           19,585   17,814             16,703    16,234   17,138      15,519       16,180          15,848               15,362   16,450 

NSTAR Gas       18,622   20,981   15,367           19,939   20,267             15,351    16,710   16,582      14,843       16,095          16,281               14,562   16,608 

Unitil Gas       17,783   19,849   17,282           15,560   21,514             26,684    15,875   14,623        8,513       16,736          15,131                       -     16,177 

Berkshire Gas 4.1% 0.3% 0.0% 0.0% 4.8% 0.0% 0.2% 0.0% 0.4% 0.7% 27.2% 0.0% 37.7%

Columbia Gas 0.4% 0.0% 0.2% 0.0% 0.0% 0.0% 0.3% 0.0% 1.1% 0.2% 11.7% 0.0% 13.8%

Liberty 0.0% 0.0% 0.0% 0.0% 12.1% 0.0% 0.0% 0.0% 0.0% 0.0% 1.3% 0.0% 13.4%

National Grid 0.8% 0.6% 2.5% 0.3% 0.2% 0.3% 0.5% 0.1% 0.3% 1.3% 0.0% 0.0% 6.8%

NSTAR Gas 2.5% 0.0% 0.8% 0.1% 0.2% 0.3% 0.2% 0.1% 0.3% 0.0% 0.0% 0.0% 4.4%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.1% 0.0% 0.5% 0.0% 0.0% 0.0% 0.0% 0.6%

Berkshire Gas 0.4% 0.6% 0.0% 0.0% 3.1% 0.0% 0.0% 0.0% 0.2% 0.1% 1.3% 0.0% 0.6%

Columbia Gas 36.8% 0.0% 1.6% 0.0% 0.0% 0.0% 17.2% 0.0% **% 15.1% 0.4% 0.0% 0.4%

Liberty 0.0% 0.0% 0.0% 0.0% 18.8% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.2%

National Grid 0.7% 2.5% 1.1% 0.3% 0.8% 0.2% 0.3% 0.2% 0.6% 0.4% 0.0% 0.0% 0.5%

NSTAR Gas 1.3% 0.0% 0.4% 0.1% 1.0% 1.6% 0.1% 0.1% 0.8% 0.0% 0.0% 0.0% 0.3%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.4% 0.0% 1.2% 0.0% 0.0% 0.0% 0.0% 0.1%

Berkshire Gas 1.2% 16.7% 0.0% 0.0% 14.3% 0.0% 1.6% 0.0% 3.6% 1.7% 5.6% 0.0% 3.1%

Columbia Gas 50.0% 0.0% 33.3% 0.0% 0.0% 0.0% 100.0% 0.0% **% **% 2.9% 0.0% 3.5%

Liberty 0.0% 0.0% 0.0% 0.0% 100.0% 0.0% 0.0% 0.0% 0.0% 0.0% 1.7% 0.0% 1.8%

National Grid 3.6% 31.3% 27.9% 4.6% 13.9% 3.6% 3.1% 2.6% 6.3% 2.4% 0.4% 0.0% 8.5%

NSTAR Gas 3.2% 0.0% 10.2% 1.4% 12.5% 13.2% 1.5% 1.5% 2.2% 0.3% 0.0% 0.0% 2.3%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 25.0% 0.0% 7.7% 0.0% 0.0% 0.0% 0.0% 1.1%

Berkshire Gas         6,724        496           -                    -       3,868                     -           248           -             648         1,138            3,682                       -       3,220 

Columbia Gas         6,682           -       1,008                  -             -                       -        2,553           -          1,655         1,076            2,085                       -       2,029 

Liberty               -             -             -                    -       2,362                     -              -             -               -                -                 418                       -       1,633 

National Grid         3,679     1,440        561             1,411     1,000               1,153      1,552     1,238        1,600         2,454               920                       -       1,006 

NSTAR Gas         7,456           -          625             1,923     1,562               1,853         932        835        5,510            454                  -                         -       1,875 

Unitil Gas               -             -             -                    -             -                    385            -       2,290             -                -                    -                         -       1,338 

Berkshire Gas       17,645   11,004           -             11,019   11,904                     -      23,241           -          8,528       27,776          18,322                       -     18,400 

Columbia Gas               -             -     10,548                  -             -                       -              -     17,400             -                -            17,954                       -     17,893 

Liberty               -             -     11,577                  -             -                       -              -     18,321             -         25,243                  -                         -     20,961 

National Grid       27,969   22,347   14,995           19,313   20,291             17,003    14,496   21,638      15,494       18,399          14,642                       -     16,453 

NSTAR Gas       22,444           -     15,443                  -     10,458                     -      11,714   11,405             -         10,164          16,279                       -     16,161 

Unitil Gas               -             -             -                    -             -                       -              -             -               -                -            22,120                       -     22,120 

Berkshire Gas 20.8% 4.5% 0.0% 7.0% 18.6% 0.0% 45.9% 0.0% 7.6% 15.7% 6.1% 0.0% 17.5%

Columbia Gas 0.0% 0.0% 0.8% 0.0% 0.0% 0.0% 0.0% 3.9% 0.0% 0.0% 11.4% 0.0% 11.3%

Liberty 0.0% 0.0% 4.5% 0.0% 0.0% 0.0% 0.0% 1.2% 0.0% 9.4% 0.0% 0.0% 7.8%

National Grid 13.9% 6.9% 3.6% 7.3% 6.4% 9.5% 8.7% 2.4% 10.9% 11.9% 6.6% 0.0% 6.1%

NSTAR Gas 26.3% 0.0% 4.6% 0.0% 16.3% 0.0% 1.7% 3.4% 0.0% 7.6% 12.6% 0.0% 11.6%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 6.0% 0.0% 6.0%

** Due to building types not always matching for an account across the tracking and billing datasets some metric percentages that were greater than 100%.   

Metric

% Consumption

Consumption/Customer

% Savings

PA

Savings Rate

Participation Rate

Savings/Participant

Consumption/Participant

Savings Ratio
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Small Gas Accounts (under 8,000 therms) 

Savings per Participant 

Figure 4-56 presents the same matched savings per participant data as Figure 4-42 with the addition of 

average participant matched consumption, limited to only the small accounts (under 8,000 therms). With 

the exception of Unitil, matched savings per participant and average participant matched consumption follow 

a similar pattern. Unitil had the greatest matched savings per participant, followed by Columbia while NSTAR 

and Liberty had the least.  Columbia and National Grid nearly tied for the highest average participant 

matched consumption, followed by NSTAR. Liberty also had the lowest average participant matched 

consumption.  

Figure 4-56. Matched Savings and Consumption per Participant - Small (under 8,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average Consumption 

Figure 4-57 compares the average small gas participant matched consumption with the average customer 

(total) consumption in the size category. Columbia and National Grid had somewhat larger matched 

participants than the other PAs. For each PA, the average participant matched consumption was 

substantially higher. Columbia and National Grid average participant matched consumption was more than 

double average customer (total) consumption. 

Similar to small electric accounts, the average participant was substantially larger than the average 

customer for all of the gas PAs. This indicates that the smallest of accounts are unlikely to participate. 

Figure 4-57. Average Matched and Total Consumption – Small (under 8,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

Figure 4-58 compares the savings ratio for small gas accounts across PAs. Except for Unitil, there were small 

differences in savings ratios across the other five gas PAs. Thus, the differences in matched savings per 

participant for this size category were mostly explained by the relative sizes of participants.  

Figure 4-58. Savings Ratio – Small (under 8,000 therms) 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

Berkshire Gas 

Berkshire had the third lowest matched savings per participant, the third lowest average participant 
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savings were derived from boilers, which accounted for 26% of installed measures, but 50% of matched 
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Columbia Gas 

Columbia had the second highest matched savings per participant, the highest average participant matched 

consumption (tied with National Grid), and the second highest savings ratio, second only to Unitil’s. Both a 

high savings ratio and relatively large participants in this size category contributed to Columbia having a 

high matched savings per participant. Measures in this size category were either custom, HVAC, or hot 
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Liberty Gas 

Liberty had the smallest matched savings per participant, the lowest average participant matched 

consumption, and the third lowest savings ratio. This difference in average customer (total) consumption 

was the main reason for differences in the matched savings per participant between Liberty, National Grid, 

and NSTAR as their savings ratio are very similar, around 13%. All of Liberty’s measure types in this size 

category were either HVAC or hot water. Within these measure categories, 42% of measures were 

thermostats, accounting for only 21% of matched savings. An additional 18% of measures were faucet 

aerators, pre-rinse spray valves, or low flow showerheads which accounted for 10% of matched savings.  

National Grid Gas 

National Grid had the third highest matched savings per participant, tied with Columbia for the highest 

average participant matched consumption, and had the second lowest savings ratio, similar to that of 

Liberty and NSTAR. 84% of participants installed hot water measures and 19% installed HVAC measures 

(participants may install more than one measure type). Within hot water, 60% of the measures were low 

flow pre-rinse spray nozzles, aerators, and showerheads which accounted for 70% of the small gas National 

Grid matched savings. 

NSTAR Gas 

NSTAR had the second lowest matched savings per participant, the third highest average participant 

matched consumption, and the lowest savings ratio, which was similar to Liberty and National Grid.  

NSTAR’s lower matched savings per participant appears to be primarily driven by its lower savings ratio, 

meaning that it did not achieve as deep of savings as other PAs. NSTAR’s savings ratios were smaller than 

the statewide average in almost all building types in 2012. All of NSTAR’s measures in this size category 

were HVAC, hot water, or process. 56% of NSTAR’s matched savings in this category came from spray 

valves, aerators, and low-flow showerheads.  

Unitil Gas 

Unitil had the highest average matched savings per participant, the second lowest average matched 

consumption per participant, and the highest savings ratio. Of the four matched participants, three involved 

HVAC measures and the fourth was a large custom comprehensive design project.  

Table 4-45 shows all of the metrics relevant to the small gas accounts. 
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Table 4-45 Combined Metrics - Small Gas 
Small Gas

Education

Food 

Sales

Food 

Service Healthcare Lodging

Manufacturing 

or Industrial Office Other

Public 

Assembly Retail Unclassified

Warehouse 

and Storage Total

Berkshire Gas 1.6% 0.3% 1.5% 0.4% 0.6% 0.2% 2.6% 1.1% 0.6% 2.2% 9.2% 0.1% 20.3%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 16.2% 0.0% 16.2%

Liberty 0.7% 0.8% 2.0% 0.5% 0.0% 0.2% 2.5% 1.0% 0.8% 2.8% 10.7% 0.2% 22.2%

National Grid 0.6% 0.4% 2.7% 0.8% 0.2% 1.7% 2.6% 0.3% 0.8% 4.8% 1.7% 0.0% 16.7%

NSTAR Gas 0.8% 0.3% 1.5% 0.3% 0.1% 0.2% 2.5% 0.5% 0.4% 1.9% 7.1% 0.1% 15.5%

Unitil Gas 0.8% 0.2% 1.6% 0.1% 0.0% 0.1% 2.2% 0.9% 0.6% 2.5% 6.6% 0.0% 15.8%

Berkshire Gas       2,078    1,836       2,581           2,118       2,655               2,539       2,307       2,791       2,258      1,780            1,796             1,272       1,995 

Columbia Gas       2,642          -         2,775              673       4,600                    -         1,627       2,915       1,816      1,810            1,505                   -         1,506 

Liberty       1,800    1,982       2,394           1,433       1,304               2,022       1,461       2,179       2,582      1,441            1,477             2,596       1,605 

National Grid       1,866    1,218       3,186           1,298       1,978               1,479       1,459       1,803       2,004      1,485            1,346             2,125       1,628 

NSTAR Gas       2,249    1,607       2,619           1,433       2,072               2,382       1,867       2,207       2,340      1,703            1,655             2,172       1,814 

Unitil Gas       2,484    1,828       2,541              804       2,028               2,931       2,051       3,656       2,823      1,993            1,799             1,419       2,022 

Berkshire Gas 0.2% 0.1% 0.5% 0.8% 2.2% 0.1% 0.2% 0.0% 0.9% 0.9% 7.1% 0.0% 13.0%

Columbia Gas 0.0% 0.0% 0.1% 0.0% 0.0% 0.1% 0.1% 0.0% 0.3% 0.2% 3.4% 0.0% 4.1%

Liberty 0.0% 0.0% 0.7% 0.0% 0.0% 0.4% 0.9% 0.0% 0.1% 0.3% 9.5% 0.0% 11.8%

National Grid 0.1% 0.5% 3.8% 0.1% 0.1% 0.3% 0.4% 0.0% 0.2% 0.6% 0.1% 0.0% 6.4%

NSTAR Gas 0.2% 0.0% 0.9% 0.0% 0.0% 0.3% 0.4% 0.2% 0.1% 0.4% 0.0% 0.0% 2.5%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.5% 0.0% 0.0% 0.1% 0.0% 0.0% 0.0% 0.6%

Berkshire Gas 0.1% 0.1% 0.1% 0.9% 1.5% 0.2% 0.0% 0.0% 0.6% 0.2% 0.3% 0.0% 0.3%

Columbia Gas 0.0% 0.0% 20.2% 0.0% 0.0% 0.0% 10.2% 0.0% 69.4% 30.9% 0.1% 0.0% 0.1%

Liberty 0.0% 0.0% 0.1% 0.0% 0.0% 0.8% 0.1% 0.0% 0.0% 0.0% 0.3% 0.0% 0.2%

National Grid 0.4% 2.4% 2.5% 0.3% 0.7% 0.3% 0.3% 0.3% 0.5% 0.2% 0.1% 0.0% 0.7%

NSTAR Gas 0.3% 0.0% 0.8% 0.0% 0.3% 2.6% 0.2% 0.4% 0.4% 0.3% 0.0% 0.0% 0.2%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 11.1% 0.1% 0.0% 0.4% 0.0% 0.0% 0.0% 0.1%

Berkshire Gas 0.3% 1.6% 1.9% 1.4% 2.2% 4.2% 0.2% 0.0% 3.7% 0.8% 1.7% 0.0% 1.3%

Columbia Gas 0.0% 0.0% **% 0.0% 0.0% 0.0% 25.0% 0.0% **% **% 0.3% 0.0% 0.4%

Liberty 0.0% 0.0% 1.4% 0.0% 0.0% 4.2% 1.3% 0.0% 1.3% 0.4% 1.2% 0.0% 1.0%

National Grid 0.9% 7.5% 18.5% 0.7% 3.5% 1.2% 1.0% 1.7% 2.3% 0.7% 0.3% 0.0% 2.6%

NSTAR Gas 0.7% 1.0% 4.9% 0.0% 2.1% 10.1% 1.3% 3.5% 3.1% 2.1% 0.0% 0.0% 1.1%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 28.6% 0.7% 0.0% 3.3% 0.0% 0.0% 0.0% 0.4%

Berkshire Gas          340       103          204           1,344       1,822                  103          290             -            381         354               352                   -            407 

Columbia Gas             -         629          420                 -               -                    636          666             -            420         420               594                   -            566 

Liberty             -            -            214                 -               -                    376          147             -              77         155               402                   -            320 

National Grid          735       382          422              491          402                  375          425          265          470         413               536                   -            421 

NSTAR Gas       1,027         77          456                 -            248                  607          285          266          282         213                 -                     -            354 

Unitil Gas             -            -               -                   -               -                 1,142          154             -            308           -                   -                     -            687 

Berkshire Gas       3,970    6,620       2,539           2,813             -                      -         3,558          578       3,737      2,034            2,271                   -         2,839 

Columbia Gas             -            -               -                   -               -                      -               -               -               -             -              3,354                   -         3,354 

Liberty       2,973          -         4,656                 -               -                 1,123       2,129       1,738       3,339      1,534            2,238                   -         2,498 

National Grid       3,058    2,053       3,927           3,263       3,792               2,540       3,135       3,274       2,919      2,101            3,268             2,542       3,352 

NSTAR Gas       2,612    2,860       3,905           1,127       3,325               3,172       3,800             -         2,892      2,301            2,420                   -         2,879 

Unitil Gas             -            -               -                   -               -                      -            881             -               -             -              3,352                   -         2,735 

Berkshire Gas 5.3% 5.2% 13.2% 18.0% 0.0% 0.0% 22.7% 13.3% 11.0% 11.2% 18.4% 0.0% 14.4%

Columbia Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 16.9% 0.0% 16.9%

Liberty 2.6% 0.0% 11.1% 0.0% 0.0% 8.5% 10.6% 14.2% 12.5% 8.0% 16.0% 0.0% 12.8%

National Grid 21.9% 18.7% 10.9% 14.8% 9.6% 14.9% 13.3% 9.9% 16.4% 20.0% 11.8% 28.1% 12.6%

NSTAR Gas 10.8% 10.3% 12.7% 6.0% 23.2% 2.1% 6.4% 0.0% 7.5% 6.7% 16.4% 0.0% 12.0%

Unitil Gas 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 17.5% 0.0% 0.0% 0.0% 25.8% 0.0% 25.1%

** Due to building types not always matching for an account across the tracking and billing datasets some metric percentages that were greater than 100%.   

Metric

% Consumption

Consumption/Customer

% Savings

PA

Savings Rate

Participation Rate

Savings/Participant

Consumption/Participant

Savings Ratio
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 Gas Savings Differences by Gas-Electric PA Combination 4.4

This section addresses researchable question number 5, exploring differences in gas program results 

between territories with the same electric and gas PA and those with different electric and gas PAs. This 

analysis uses four primary statistics to compare across the different gas-electric PA combinations: savings 

rate, participation rate, savings ratio, and savings per participant (see Section 3.2.1.1 for more detail). 

4.4.1 Identifying Gas and Electric PAs 

To conduct this analysis, the team started with the matched savings and matched consumption dataset, the 

total tracking (savings) dataset, and the total billing (consumption) dataset.  Then we excluded two types of 

records from these datasets: 

 We excluded records from the matched savings and matched consumption dataset where tracked 

savings was greater than the previous year’s consumption. 

 For all datasets we excluded accounts without either a zip code or a town listed in the PA tracking or 

billing databases because they could not be mapped to specific PAs. We based this exclusion on zip 

code and town locations listed in the billing database (see Appendix E for a map of towns and zip 

codes to PAs). Table 4-46 displays the resulting cross tabulation of accounts to gas and electric PA 

pairs.  

Throughout Section 4.4 we will continue to use the term “matched” or “total” when describing statistics 

based on savings or consumption.  However, these terms will refer to the subset of data derived from the 

parent “matched” or “total” datasets, whose restrictions have been defined above. 

Table 4-46 displays the resulting cross tabulation of accounts to gas and electric PA pairs. About half of the 

gas accounts purchased electricity from National Grid.  

Table 4-46. Distribution of Gas Accounts by Electric and Gas PA 

Gas PA 

Electric PA 

CLC 
National 
Grid NSTAR Unitil WMECO Total 

Berkshire 0 1,673 0 0 2,955 4,628 

Columbia 0 22,214 5,086 0 8,865 36,165 

Liberty 0 3,097 260 0 0 3,357 

National Grid Gas 6,268 18,964 21,956 63 0 47,251 

NSTAR Gas 0 8,316 15,697 0 0 24,013 

Unitil Gas 0 297 0 1,008 0 1,305 

Total 6,268 54,561 42,999 1,071 11,820 116,719 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), and (MassGIS 2014) 

Table 4-47 shows the same gas-electric PA cross-tabulation, limited to gas program participants. These gas-

electric combinations will serve as the main analysis points in this comparison. DNV GL excluded four groups 

from the subsequent analyses due to low sample sizes:  

 Unitil Gas-Unitil Electric (n=1) 

 Unitil Gas-National Grid Electric (n=10) 
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 National Grid Gas-Unitil Electric (n=1) 

 Liberty Gas-NSTAR Electric (n=2).  

It is difficult to generalize results from groups with sample sizes this small, as they are very vulnerable to 

the effects of outliers. Three of the PA combinations had much higher savings rates and ratios than the 

other, retained groups likely due to the effects of outliers. Including these PA combinations in the overall 

analysis would have increased the overall savings rate for those with different gas and electric PAs by almost 

1%, despite only accounting for twelve participants (less than 1% of the participants). When examining the 

difference between gas-electric combinations, these groups had three to five times the average savings ratio 

across all PAs and about double the next largest savings ratio. 

Table 4-47. Distribution of 2012 Gas Program Participants by Electric and Gas PA 

Gas PA  

Electric PA 

CLC 

National 
Grid NSTAR Unitil WMECO Total 

Berkshire 0 24 0 0 56 80 

Columbia 0 155 90 0 49 294 

Liberty 0 39 2 0 0 41 

National Grid Gas 156 652 844 1 0 1,653 

NSTAR Gas 0 62 285 0 0 347 

Unitil Gas  0 10 0 1 0 11 

Total 156 942 1,221 2 105 2,426 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), and (MassGIS 2014) 

4.4.2 Aggregate Comparison of Gas-Electric PA Differences 

Participants who purchased electricity and gas from the same PA (gas-electric same) achieved greater gas 

matched savings than those who purchased fuels from different PAs (gas-electric different). Table 4-48 

shows the high-level breakdown of participants and matched savings by gas-electric category. Aggregated 

to this level, the gas-electric same accounts had a higher gas program participation rate (2.7%) and higher 

overall savings rate (0.9%) than the gas-electric different accounts (2.1% and 0.5% respectively).  

These results are similar to those from the 2011 Customer Profile report.67
 In that report, gas-electric same 

accounts achieved 1% gas savings and the gas-electric different accounts achieved a 0.7% gas savings rate. 

Table 4-48. Gas Participation and Savings Rates by Electric PA Status 

Category 

Number of 

Matched 
Participants  

Participation 

Rate 

Matched 
Savings 

(2012 
Therms) Savings Rate1  

Gas-electric same 937 2.7% 2,278,551 0.9% 

Gas-electric different 1,477 1.8% 3,020,328 0.4% 

Overall 2,414 2.1% 5,298,879 0.5% 
1 Savings rate is defined as matched savings divided by total customer consumption. 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), and (MassGIS 2014) 

                                                
67

 (DNV GL: 2011 Customer Profile Report (Project 18)) 
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DNV GL also examined the differences in savings ratio between the gas-electric same and gas-electric 

different participants. Savings ratio is defined as the matched participant savings divided by the matched 

participant consumption. Thus, it is a measure of depth of savings. As seen in Figure 4-59, the savings ratio 

was about 1% higher for the gas-electric same accounts. Thus accounts who purchased gas and electricity 

from the same PA achieved higher participation rates and tended to complete projects with deeper savings. 

Both factors contributed to the higher savings rate for the gas-electric same category. 

Figure 4-59. Savings Ratio Aggregated at Electric and Gas PA Comparison 

 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), and (MassGIS 2014) 
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4.4.3 Specific Gas PA - Electric PA Pairs 

This section examines the savings rates, participation rates, and matched savings per participant for each of 

the gas PA - electric PA pairs that had participants in 2012. Figure 4-60 shows the savings rates for each 

pair. There were a number of trends for specific PAs:  

 The gas PAs that also sell electricity (National Grid and NSTAR in the figure) had a higher overall 

savings rate than gas-only PAs (Berkshire, Columbia, Liberty).  

 The gas savings rates of the gas-only PAs varied greatly depending on the corresponding electric PA.  

 National Grid gas did much better when coupled with National Grid electric than when coupled with 

one of the other electric PAs. 

 NSTAR gas preformed nearly as well when coupled with National Grid electric or with NSTAR electric. 

Figure 4-60. Account-level Savings Rate by Gas-Electric PA Combination

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), and (MassGIS 2014) 
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DNV GL examined participation rates and matched savings per participant for PA pairs to better understand 

what caused the differences in the savings rates. All other things being equal, savings rate should increase 

with participation rate. Figure 4-61 shows the participation rates by gas-electric PA combination. When 

comparing the participation rates in this figure to the savings rate above, a few items of note appear: 

 National Grid gas had the highest participation rate across all three of its electric PA combinations, 

which is consistent with it having the highest savings rate. National Grid executed an aggressive 

spray valve program in 2012 which was partially responsible for its elevated participation rate.  

 The variability between participation rates of electric PAs within each gas PA could indicate how tied 

participation might be to electric PA programs/projects. The percent difference between the 

maximum and minimum participation rate by electric PA is 36% for Berkshire Gas, 52% for National 

Grid gas, 157% for NSTAR gas, and 200% for Columbia Gas. The relatively lower variability across 

Berkshire Gas and National Grid gas indicates they may be less tied to electric PA efficiency program 

rollouts than the other gas PAs.  

 Columbia had the lowest participation rate. The Columbia gas-National Grid electric participation 

rate was about one-fifth that of National Grid gas-National Grid electric. 

 Participation rates for the other gas PAs and pairs were similar, and generally around 1.5%. 

Figure 4-61. Participation Rate by Gas-Electric PA Combination

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), and (MassGIS 2014) 
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Matched savings per participant can also affect the savings rate. All other factors held constant, savings rate 

will increase with savings per participant. Figure 4-62 shows the matched therms saved per participant by 

gas-electric PA combination.  

 Differences in participation rates, rather than matched savings per participant, appear to be the 

main drivers of the differences in overall savings rates between the gas-electric same and gas-

electric different categories. The National Grid gas-National Grid electric pair had the highest savings 

rate. It also had the highest participation rate. However, its matched savings per participant was 

right in the middle. 

 National Grid gas had relatively low matched savings per participant. High participation rates 

coupled with low matched savings per participant are reflective of the aggressive spray valve 

program. 

 The NSTAR gas-National Grid electric combination appeared to have few, but large projects. The 

matched savings per participant in the NSTAR gas-National Grid electric combination was over twice 

as large as the matched savings for other combinations. This group had a relatively low participation 

rate, suggesting that this pairing had larger projects. 

 The Columbia gas territory, across electric PAs, also appeared to have few but large projects. 

Columbia also had relatively high matched therms saved per participant. Columbia had the lowest 

participation rates. This pattern also suggests larger projects. 
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Figure 4-62. Matched Gas Savings per Participant by Gas-Electric PA Combination 

 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), and (MassGIS 2014) 

 

High spray valve installation rates could explain the lower matched therms saved per participant across the 

National Grid gas territory. National Grid made a strong effort to increase spray valve installations in 2012. 

Spray valve installations were numerous, but generated modest savings. Spray valve installations were 

numerous, but generated modest savings - they accounted for the majority (56%) of gas measures installed 

by National Grid in 2012, but only 15% of the total savings.  

Figure 4-63 examines the percent of total measures that were spray valves for each of the gas-electric PA 

combinations, and the percent of total savings from each PA combination accounted for by spray valves 

(including faucet aerators and low flow showerheads). The three National Grid gas-electric PA combinations 

had the highest percentages of spray valve measures, ranging from 42% in the Cape Light territory to 58% 

in the National Grid electric territory. When NSTAR gas and Columbia were paired with NSTAR electric or 

National Grid electric, spray values accounted for between 22% to 30% of total installed measures. In 

contrast, when Columbia was paired with WMECO, only 8% of total measures were spray valves. In the 

Berkshire and Liberty territories, however, even when paired with National Grid electric, spray valves 

accounted for few (Liberty) or none (Berkshire) of the measures. 
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Figure 4-63. 2012 Proportion of Spray Valves by Gas PA - Electric PA Combination 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), and (MassGIS 2014) 
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4.4.4 Savings per Participant  

Most of the differences between the gas-electric PA combinations can be explained by the difference in spray 

valve penetration. However, DNV GL also examined what influenced differences in matched savings per 

participant (Figure 4-64). The greatest matched savings per participant differences between gas-electric 

same and gas-electric different participants occurred in the very large (>1,000,000 annual therms) and 

large (80,000 to 1,000,000 annual therms) consumption categories. This suggests that differences in 

matched savings per participant are not a function of the direct install program and its combined electric 

plus gas focus.  In the very large category, participants with the same gas and electric PA achieved more 

than twice the average matched savings per participant as accounts with different gas and electric PAs.  

The matched savings per participant difference in the very large account category was caused by a single, 

large project. The gas-electric same group included one participant with a 488 thousand therm HVAC 

measure. Excluding this one measure brought the average matched savings per participant for the very 

large gas-electric same group to 49,415 therms, which is less than the average matched savings per 

participant for the gas-electric different group.  

Figure 4-64. Matched Savings per Participant by PA Group and Consumption Size Category 

 

Sources: (PA Billing Data 2011), (PA Tracking Data 2012), and (MassGIS 2014) 

 

4.4.5 Effects of Excluding Records with Savings Greater than 
Consumption 

In preceding analyses in this section, DNV GL excluded accounts where the 2012 savings were greater than 

the 2011 consumption. Our overall findings that the gas-electric same towns had greater savings rates than 

the gas-electric different towns, primarily due to greater participation rates rather than larger projects would 
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remain unchanged. If we had not taken this step, it would have had the following effects on the findings 

presented above: 

 The difference in savings rate between gas-electric same and gas-electric different towns would 

decrease slightly, but the overall relationship would remain the same. Gas-electric same towns 

(1.0%) would have a greater savings rate than gas-electric different towns (0.7%).  

 The relationship of savings ratios would change. Gas-electric same towns (8.3%) would have slightly 

lesser savings ratios than gas-electric different towns (8.9%). 

 The average matched savings per participant for gas-electric different towns would increase. Most 

(54%) of the excluded gas-electric different matched savings came from five measures. These were 

large measures, so leaving them in the data set would increase the average matched savings per 

participant. The primary effect of this difference would be reflected in the previously mentioned 

changes in savings ratio. 

 The difference in participation rates between gas-electric same and gas-electric different towns 

would not change. Both categories would have lost 0.2% from their participation rates. 
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 Large Retrofit Savings per Participant 4.5

The Large Retrofit initiative is important because it makes up the majority of most PAs’ savings targets from 

2011-2013. 68 The stakeholders agreed during project scoping that the Large Retrofit initiative was 

important enough to justify an open-ended investigation into PA differences in savings per participant for 

this initiative specifically. This section provides answers to researchable question number 6. 

To conduct this analysis, the team started with the matched savings and matched consumption dataset and 

the total tracking (savings) dataset.  Then we restricted the datasets to only contain measures installed 

through the Large Retrofit initiative. Throughout Section 4.5 we continue to use the term “matched” or 

“total” when describing statistics based on savings or consumption.  However, these terms will refer to the 

subset of data derived from the parent “matched” or “total” datasets, restricted to measures associated with 

the Large Retrofit initiative. 

4.5.1 Large Retrofit Electric PA Savings per Participant 

There are not strict criteria for participation into the Large Retrofit initiative, but it generally includes 

customers who cannot qualify for the Direct Install initiative. The Direct Install initiative has a qualification 

criterion based on peak demand (less than 300 kW). Thus, most of the Large Retrofit participants would fall 

in the mid-sized or large size categories of the aggregate savings analyses in Section 0. Therefore, DNV GL 

used consumption-based categories for the analyses in this section. 

We began by using the 14 consumption categories used in the 2012 Customer Profile report and combined 

them into four larger categories: less than 100,000 annual kWh, 101,000 to 999,999 annual kWh, 

1,000,000 to 4,999,999 annual kWh, and over 5,000,000 kWh. Matched savings in the largest three of 

these categories were as close as we could make them given underlying granularity of the 14 categories we 

started with. Overall participation in the smallest category was minimal because these analyses were limited 

to the Large Retrofit initiative and most accounts with this level of usage only completed projects through 

the Direct Install initiative.69  

Figure 4-65 presents the matched kWh savings per participant across PAs by the consumption size 

categories. This figure illustrates: 

 Differences between the PAs were greatest in the over 5,000,000 kWh category. Cape Light 

Compact and Unitil had zero matched savings in this category. WMECO had low matched savings per 

participant compared to NSTAR and National Grid, and NSTAR had the highest matched savings per 

participant.  

 Differences between the PAs were still apparent in the 1,000,000 to 4,999,999 kWh category. In 

particular, Cape Light Compact’s matched savings per participant was relatively low compared to the 

other PAs. 

 Differences in the two smallest categories were minimal. There was some variance between the PAs 

in these categories, but they were small compared to the magnitude of variance in the other 

categories.  

                                                
68

 (Individual Utility Annual Reports 2011-2013) 
69

 Even though all customers are technically eligible for the Large Retrofit program, most customers that quality for the DI program participate 

completely within the DI program. Where they don't they tend to go into New Construction, largely because they are replacing measures at end 

of life. 
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DNV GL explored each consumption categories in more depth to better understand the factors affecting the 

differences observed in them.  

 

Figure 4-65. Average Matched kWh Savings per Participant by PA and Consumption Size – Large Retrofit 

Note: This figure does not include measures that were installed by accounts who did not have records in the 2011 billing 
data. 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

4.5.1.1 Electric Savings per Participant – Over 5,000,000 kWh 

Cape Light Compact 

Cape Light Compact’s matched participants in the largest consumption category in 2012 had only zero-

saving “measures” listed in the tracking data. Thus, they registered as having zero savings.70 The lack of 

real measure participation in this category in 2012 appeared to be due to the challenge of convincing the 

same accounts to complete large projects year after year. Cape Light Compact had only six total accounts in 

the largest size category. Two of these accounts had relatively high participation in 2011, as did one in 2013. 

From 2011 through 2013, Cape Light Compact achieved a total savings of 2.8 million kWh across all three 

years for these three participants. Measured across all three years, Cape Light Compact achieved an 

average annual matched savings of 300,000 kWh per participant.  

                                                
70

 These zero savings measures negatively affect same-year calculations, but are likely to positively affect calculations for later years. Most of these 

measures contained descriptions of “consulting service”, which produced savings in 2013. 
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A savings per participant of 300,000 kWh is still relatively low compared to National Grid and NSTAR, but it 

is affected by the relative size of Cape Light Compact’s very large participants. This level of savings per 

participant would generate about 10% of Cape Light Compact’s matched savings from the very large electric 

group, which is commensurate with the total consumption from that group (about 8% of Cape Light 

Compact’s total consumption in 2012). The in-depth interviews corroborated that it is difficult for Cape Light 

Compact to consistently complete large projects with its very few high energy using customers every year. 

Unitil 

Similar to Cape Light Compact, Unitil’s lack of savings in 2012 in this category was likely due to high year-

to-year variability caused by a small pool of potential participants, some of whom participated the previous 

year. Unitil had only six total accounts in this category. Two participated in 2011, but none participated in 

2012 or 2013. Over the three year period, per matched participant savings averaged about 400,000 kWh.  

A matched savings per participant of 400,000 kWh was still relatively low compared to National Grid and 

NSTAR. It was also relatively low compared to the proportion of total Unitil consumption from the very large 

group. A savings of 400,000 kWh per participant would amount to about 20% of Unitil’s 2012 matched 

savings while the very large group accounted for 39% of Unitil’s total consumption. According to the in-

depth interviews, one challenge Unitil faced in generating savings from this category was that most of its 

accounts already completed large projects in recent years.  

Completion of other projects in recent years could make it harder for Unitil to convince customers to 

undertake projects in two ways. First, it could undermine the customers’ motivation for doing projects. 

Second, it could mean a lack of real efficiency opportunities. Psychological or motivational fatigue from other 

recent large projects is plausible, and verification would require in depth interviews that were not possible in 

this phase of the evaluation. A lack of possible efficiency projects because of completion of all/most possible 

opportunities is possible but less plausible than motivational fatigue. A comparison of the energy use per 

square foot of Unitil’s largest accounts with similar accounts in other PA territories could verify this 

possibility. 
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National Grid, NSTAR, WMECO 

Overall, the differences in matched savings per participant between National Grid, NSTAR, and WMECO were 

explained by the multiplicative effect of matched participant consumption and savings ratios achieved with 

those participants. NSTAR had both the largest participants and did the best job getting savings from those 

accounts as evidenced by having the greatest savings ratio (achieved the greatest depth of savings). 

Figure 4-66 illustrates the average matched participant consumption (2011 kWh) as well as average 

matched savings per participant for each of the three electric PAs that had savings for accounts in the over 

5,000,000 kWh consumption category. NSTAR’s accounts were about 15% larger than National Grid’s and 

50% larger than WMECO’s. Matched savings per participant followed the same pattern: NSTAR achieved a 

matched savings per participant 30% higher than National Grid and almost three times as high as WMECO. 

Figure 4-66. Large Retrofit Matched Savings and Consumption per Participant – over 5 million kWh 

Consumption Category  

 
Note: Savings data came from 2012 tracking and consumption came from 2011 billing databases. 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012)  

0

2,000,000

4,000,000

6,000,000

8,000,000

10,000,000

12,000,000

14,000,000

16,000,000

18,000,000

20,000,000

0

100,000

200,000

300,000

400,000

500,000

600,000

700,000

Savings Consumption

M
e
a
n

 P
a
r
tic

ip
a
n

t C
o

n
s
u

m
p

tio
n

 -
O

v
e
r
 5

,0
0

0
,0

0
0

 k
W

h
S

a
v
in

g
s
 p

e
r
 P

a
r
ti

c
ip

a
n

t 
-

O
v
e
r
 5

,0
0

0
,0

0
0

 k
W

h



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 212 

 

Figure 4-67 displays the savings ratios for the over 5,000,000 kWh consumption category. NSTAR achieved 

a savings ratio about 33% higher than National Grid and twice as high as WMECO.  

Figure 4-67. Large Retrofit Savings Ratio by PA – over 5 million kWh Consumption Category 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012)  

 

NSTAR versus National Grid 

NSTAR’s relatively high depth of savings in key industries (education, healthcare, manufacturing) helped 

drive up its overall matched savings per participant. NSTAR achieved higher savings ratios than National 

Grid in several key industries, including: education (4%), healthcare (7%), lodging (6%), manufacturing 

(4.2%), and retail (3%). National Grid surpassed NSTAR in food service (5%), achieved similar savings in 

manufacturing (3.8%), office (3%), public assembly (14%), and warehouse and storage (5%).  

The primary end use differences between National Grid and NSTAR in this size category were in lighting and 

HVAC. NSTAR had over twice the matched lighting savings as National Grid in 2012, and in education 

building types specifically, almost 10 times as much. NSTAR had about six times as much matched HVAC 

savings than National Grid in 2012. Even if all of National Grid’s motors were included as matched HVAC 

savings,71 NSTAR still had about three times as much matched HVAC savings as National Grid. These 

differences are partially but not fully explained by differences in consumption. NSTAR had more than double 

the total consumption tied up in large education than National Grid (114 GWh versus 352 GWh). However, 

                                                
71

 DNV GL observed that detailed descriptions for measures that were classified as HVAC in the NSTAR data appeared to be motors. Most of the 

measures with similar detailed descriptions were classified as motors in the National Grid data. The detailed descriptions in the National Grid 

data often included enough information to suggest the motors were installed into an HVAC application. 
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even taking those differences into account, NSTAR achieved better depth of savings in HVAC than National 

Grid.  

WMECO 

Based on savings ratios, WMECO completed relatively small projects in education (WMECO: 1%; statewide: 

4%), healthcare (WMECO: 1%; statewide: 4%), and office (WMECO: 1%; statewide: 3%) building types in 

this size category in 2012. WMECO completed no HVAC measures and installed only very small lighting 

measures in healthcare or manufacturing in 2012. DNV GL could not determine why WMECO was unable to 

complete more projects in 2012. 

4.5.1.2 Electric Savings per Participant – 1,000,000 to 4,999,999 kWh 

In this size category, Cape Light Compact’s matched savings per participant was relatively low and Unitil’s 

was relatively high compared to the other PAs, whose matched savings per participant were similar. 

Figure 4-68 illustrates the average matched participant consumption (2011 kWh) and matched savings per 

participant for each of the five electric PAs. Unitil and WMECO had slightly larger participants in 2012. Unitil 

achieved the highest matched savings per participant while National Grid, NSTAR, and WMECO achieved 

about the same matched savings per participant. 

Figure 4-68. Large Retrofit Matched Savings and Consumption per Participant – 1,000,000 – 4,999,999 kWh 

Consumption Category 

 
Note: Savings data came from 2012 tracking and consumption came from 2011 billing databases. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012)  

Figure 4-69 illustrates the savings ratios achieved by each of the PAs in this size category in 2012. The 

relative differences in savings ratios were similar to the matched savings per participant. These differences 

explained most of the differences in matched savings per participant (Figure 4-65), particularly Cape Light 

Compact’s. 
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Figure 4-69. Large Retrofit Savings Ratio by PA – 1,000,000 – 4,999,999 kWh Consumption Category 

 

Note: CLC’s savings ratio for accounts 1,000,000 to 2,499,999 kWh and 2,500,000 to 4,999,999 kWh was about the same 

(3% and 5%, respectively) 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012)  

Unitil 

Unitil’s matched savings per participant is explained by having slightly larger participants and similar savings 

ratios as the other PAs. 

Cape Light Compact 

As previously documented (Section 4.3.1.1), Cape Light Compact’s savings ratios were negatively affected 

by the presence of service-related measures in the tracking database that had zero savings. These 

measures negatively impacted the 2012 savings ratio calculations.72 

Contributing to Cape Light Compact’s low savings ratio was the fact that it achieved matched savings in a 

limited number of building types that tend to have low savings ratios: food sales, food service, office, public 

assembly, and retail. Cape Light Compact achieved similar savings ratios to National Grid and NSTAR in food 

sales and food service, and similar savings ratios to NSTAR in office. However, it lagged behind the other 

PAs considerably in public assembly and retail.  

                                                
72

 These zero savings measures negatively affect same-year calculations, but are likely to positively affect calculations for later years. Most of these 

measures contained descriptions of “consulting service”, which produced savings in 2013. 
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National Grid, NSTAR, WMECO 

Both National Grid and NSTAR achieved relatively high savings ratios in education, healthcare, lodging and 

manufacturing. National Grid achieved savings ratios two to three times greater in office than the other PAs, 

with savings from CHP, HVAC, lighting, and motors/drives. In particular, NGRID had a high matched savings 

per participant from CHP, and its matched savings per participant for HVAC, lighting, and motors/drives 

were often higher than the other PAs in similar end uses. WMECO also achieved deep savings in healthcare 

and manufacturing, in addition to savings from food sales, office, and retail. 

4.5.1.3 Electric Savings per Participant – 100,000 kWh to 1,000,000 kWh 

In this size category, again Cape Light Compact’s matched savings per participant were relatively lower than 

the other PAs, followed by Unitil. Figure 4-70 illustrates the average matched participant consumption (2011 

kWh) and matched savings per participant for each of the five electric PAs. National Grid achieved the 

highest matched savings per participant, while CLC achieved the lowest, albeit not by much. Unitil has the 

highest average matched participant consumption, followed by NSTAR, while the remaining three had fairly 

similar average sized participants. Thus, participant size does not appear to be the primary factor 

contributing to CLC’s or Unitil’s relatively low matched savings per participant. 

Figure 4-70. Large Retrofit Matched Savings and Consumption per Participant – 100,000 to 1,000,000 kWh 

Consumption Category 

 
Note: Savings data came from 2012 tracking and consumption came from 2011 billing databases. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012)  
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Figure 4-71 shows the savings ratios achieved by each of the PAs in this size category in 2012. The pattern 

closely matches the pattern in matched savings per participant noted above. Both Cape Light Compact and 

Unitil achieved lower savings ratios as the other PAs. Unitil’s lower savings ratio was partially counteracted 

by its greater participant size. 

Figure 4-71. Large Retrofit Savings Ratio by PA – 100,000 - 1,000,000 kWh Consumption Category 

 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012)  

 

Cape Light Compact 

Cape Light Compact had considerably lower matched savings per participant in the end uses installed when 

compared to the other PAs. In this size category, for Large Retrofit, it achieved savings only from HVAC and 

motors/drives in 2012. For these end uses, the matched savings per measure were at least an order of 

magnitude smaller than the matched savings per participant achieved by the other PAs.  

National Grid 

National Grid achieved the highest savings ratio across all the PAs, although its matched participants were 

not necessarily any larger on average than the matched participants of the other PAs. Looking at savings 

ratio by building type, National Grid achieved higher savings ratios than the other PAs in key building types, 

in particular healthcare, lodging, manufacturing, and office. Its savings came from compressed air, custom 

end use, HVAC, lighting, motors/drives, process, and refrigeration. National Grid’s tended to achieve higher 

matched savings per participant from its larger participants than the other PAs, such as HVAC and lighting. 
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National Grid also achieved a matched savings per participant in process that was higher than any other PA 

in any other end use, albeit from one project. National Grid also had the most matched participants in this 

size category (443), though 67% of them were in lighting. So it appears that depth of savings in key end 

uses and key building types was integral to National Grid’s relatively high savings ratio. 

NSTAR 

NSTAR’s low savings ratio, in comparison to National Grid’s, is likely attributable to its relatively low savings 

ratio across many building types. NSTAR only achieved higher savings ratios than National Grid in food sales, 

public assembly, and retail. In key building types like education, healthcare, lodging, manufacturing, and 

office, NSTAR often achieved savings ratios considerably lower than National Grid. For example, NSTAR 

achieved a savings ratio 33% lower than National Grid in education, about 40% lower in healthcare, 90% 

lower in lodging, and 90% lower in manufacturing. This trend applied to a number of end uses as well in 

terms of matched savings per participant. NSTAR’s matched savings per participant in HVAC and lighting 

were much lower than National Grid’s, on the order of 37% and 9% lower, respectively. HVAC and lighting 

accounted for the vast majority of matched participants and matched savings in this size category, so 

NSTAR’s relatively low matched savings per participant in these end uses was likely a major factor. 

Unitil 

In this size category for Large Retrofit, Unitil achieved matched savings only from lighting measures in 2012. 

In lighting Unitil’s matched savings per measure was an order of magnitude smaller than the matched 

savings per participant achieved by the other PAs. 

WMECO 

WMECO achieved the second-highest savings ratio across all the PAs: second to National Grid but better 

than NSTAR, although WMECO achieved this with 84% fewer matched participants than NSTAR (49 versus 

300). WMECO achieved higher savings ratios than NSTAR in education (66% higher), manufacturing (four 

times higher), public assembly (five times higher) and office (more than double). WMECO’s matched savings 

came predominantly from HVAC and lighting: WMECO achieved a matched savings per participant in HVAC 

that was almost 50% higher than NSTAR’s, and, while it’s matched savings per participant in lighting was 

lower than NSTAR’s, it was only 2.5% lower. WMECO, evidently was much more successful at achieving 

deep savings with its participants than NSTAR. 

4.5.1.4 Electric Savings per Participant – Under 100,000 kWh 

Only National Grid, NSTAR, and WMECO achieved savings in this account size group from Large Retrofit in 

2012. At this level of consumption, electric customers are more likely to participate in the Direct Install 

program than the Large Retrofit program. Figure 4-72 below shows matched savings per participant and 

average matched participant consumption for the three PAs, as the differences were not discernable in 

Figure 4-65 above. Overall matched savings per participant were fairly different across the PAs; National 

Grid was particularly low. Average participant size also differed across the three PAs, mimicking the pattern 

above; although NSTAR had slightly larger participants on average than WMECO 
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Figure 4-72. Large Retrofit Matched Savings and Consumption per Participant - Under 100,000 kWh 

Consumption Category 

 
Note: Savings data came from 2012 tracking and consumption came from 2011 billing databases. 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012)  

Figure 4-73 shows that savings ratios across the three PAs were fairly similar. However, NSTAR achieved the 

lowest savings ratio among the three PAs. Otherwise, the pattern between average matched participant 

consumption and savings ratio for National Grid and WMECO was similar. The matched savings per 

participant pattern was due to a combination of both average matched participant size and savings ratios. 

National Grid had the least matched savings per participant because it had the smallest accounts. NSTAR 

had slightly larger accounts than WMECO, but this was counteracted by achieving the lowest savings ratio. 
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Figure 4-73. Large Retrofit Savings Ratio by PA – Under 100,000 kWh Consumption Category 

 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012)  

A detailed examination of end uses and building types did not reveal additional useful information for this 

size category. The pattern of savings across most end uses and building types was similar to the overall 

savings ratio pattern.  
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4.5.2 Large Retrofit Gas PA Savings per Participant  

Differences in matched savings per participant for the Large Retrofit initiative (Figure 4-74) were almost 

identical to those for the gas programs in aggregate. The most substantial difference was that Liberty did 

not have any Large Retrofit participation in 2012.  

Figure 4-74. Large Retrofit Matched Therm Savings per Participant by PA and Consumption Size 

 
Note: Figure does not include measures that were installed by accounts who did not have records in the 2011 billing data. 
Note: Liberty did not have any large retrofit participants in the data received by DNV GL. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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4.5.2.1 Very Large Accounts - >1,000,000 therms 

Savings per Participant 

Figure 4-75 shows that National Grid achieved the highest matched savings per participant in this size 

category, followed by NSTAR and Columbia Gas. Berkshire, Liberty and Unitil had no matched gas 

participants in this size category in Large Retrofit in 2012. The relationship between National Grid’s and 

NSTAR’s average matched savings per participant closely mirrored the relationship in average matched 

participant consumption. National Grid had larger accounts and greater matched savings per participant. In 

contrast, Columbia had accounts just as large as NSTAR, but substantially lower matched savings per 

account. 

Figure 4-75. Large Retrofit Matched Savings and Consumption per Participant – Very Large (> 1,000,000 

therms) 

 
Note: Savings data came from 2012 tracking and consumption came from 2011 billing databases. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average Consumption 

Figure 4-76 does not help explain differences in matched savings per participation in the Large Retrofit 

program for very large gas accounts. However, it does show that the participants of all three PAs who 

achieved savings in this category in 2012 were significantly smaller than each PA’s average account within 

this category. 

Figure 4-76. Large Retrofit Average Matched and Total Consumption – Very Large (>1,000,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

 -

 1,000,000

 2,000,000

 3,000,000

 4,000,000

 5,000,000

 6,000,000

Berkshire Columbia Liberty National Grid NSTAR Unitil

M
e
a
n

 C
o

n
s
u

m
p

ti
o

n
 (

T
h

e
r
m

s
)

Very Large Gas Customers (>1,000,000 Therms)

Average Participant Average Customer



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 223 

 

Savings Ratio 

Figure 4-77 shows that Columbia had about half the savings rate as National Grid and NSTAR. This 

difference in savings rate explains why Columbia’s matched savings per participant was lower than NSTAR’s 

despite having participants of the same size. 

Figure 4-77. Savings Ratios – Very Large (>1,000,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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National Grid achieved the highest matched savings per participant and savings ratio, had the highest 

average matched participant consumption, but the second-highest average total consumption. National 

Grid’s matched participants were predominantly in HVAC; however one project in “other” in manufacturing 

contributed the majority of its matched savings. This one manufacturing project was an order of magnitude 

higher than the matched savings per participant achieved by the other two PAs across all end uses. In fact, 

it drove National Grid’s overall matched savings per participant up significantly: removing this one project 

lowers National Grid’s overall matched savings per participant by 66%, which is lower than the overall 

savings per participant for both Columbia Gas and NSTAR by 27% and 40%, respectively. 

NSTAR Gas 

NSTAR achieved the second-highest matched savings per participant with only four matched participants in 

this size category. NSTAR also had the second-highest savings ratio, although it only had the third-highest 

average matched participant and average customer (total) consumption. NSTAR achieved savings ratios 

higher than the statewide average in manufacturing (NSTAR: 5%; statewide: 2%) and office (NSTAR: 1.5%; 

statewide: 0.9%).  

NSTAR achieved savings in HVAC and process, although almost 90% of its matched savings came from 

HVAC, and from only two projects. NSTAR’s matched savings per participant in HVAC were about 25% 

higher than the next highest. No other PA reported savings from process. NSTAR’s relatively high matched 

savings per participant and savings ratio was driven largely by its performance in HVAC. 

Unitil  Gas 

Unitil did not have any Large Retrofit gas participants in this size category in 2012. 
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4.5.2.2 Large Accounts – 80,000 – 1,000,000 therms 

Savings per Participant 

Figure 4-78 shows that Berkshire, Columbia Gas, and National Grid achieved similar matched savings per 

participant, while NSTAR achieved 50% greater matched savings per participant than Columbia Gas, and 

Unitil achieved a matched savings per participant three times higher than NSTAR. NSTAR, Unitil and 

Columbia had slightly larger participants than the other PAs. 

Figure 4-78. Large Retrofit Matched Savings and Consumption per Participant – Large (80,000 - 1,000,000 

therms) 

 
Note: Savings data came from 2012 tracking and consumption came from 2011 billing databases. 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average Consumption 

Average matched consumption per participant (Figure 4-79) did not add further explanation to differences in 

matched savings per participation in the Large Retrofit program for large gas accounts. However, it does 

show NSTAR achieved savings with participants who were substantially larger than the average account in 

this category in 2012. 

Figure 4-79. Large Retrofit Average Matched and Total Consumption – Large (80,000 – 1,000,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

Figure 4-80 shows that Unitil achieved a savings ratio four times higher than the next closest PA, Columbia 

Gas. Otherwise, the savings ratios across the remaining four PAs were all fairly similar. Thus, NSTAR’s and 

Columbia’s moderately high matched savings per participant were achieved by having larger participants. In 

comparison, Unitil achieved a relatively high matched savings per participant by getting deep savings. 

Figure 4-80. Savings Ratios, Large (80,000 – 1,000,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Liberty Gas 

Liberty did not have any matched participants in this size category in Large Retrofit in 2012. 

National Grid Gas 

National Grid’s matched savings per participant in HVAC was the second greatest, however its matched 

savings per participant in hot water was the lowest of any PA that reported savings from hot water in this 

size category in 2012. National Grid also achieved savings in food service and process, but its matched 

savings per participant were lower than any other PA that reported savings in these end uses. National Grid 

achieved the highest savings ratio in healthcare of any PA (National Grid: 9%; statewide:7%), but otherwise 

did not lead in any other building type.   

NSTAR Gas 

NSTAR achieved savings ratios that were greater than the total statewide average across several building 

types, including education, healthcare, and manufacturing. Its overall matched savings per participant was 

highest when Unitil’s one large manufacturing project is removed (see below). NSTAR achieved the second-

highest matched savings per participant in HVAC, about 20% less than Unitil, although it achieved this with 

16 participants to Unitil’s one. In addition to HVAC, in which NSTAR had the majority of participants (70%), 

NSTAR achieved savings in compressed air, hot water, and process. Its matched savings per participant in 

hot water were over 3 times higher than the next PA. 

Unitil Gas 

Looking at building types, Unitil achieved the highest matched savings per participant across all PAs for 

education and manufacturing: 45% greater in education than the next highest PA and over four times higher 

in manufacturing than the next highest PA. Unitil’s savings came from HVAC, custom (large, comprehensive), 

and process. However, Unitil only had one matched participant in each of the three building types in which it 

achieved savings. Unitil’s savings in manufacturing came from one project in process and accounts for over 

80% of its total savings. If this project is removed, Unitil’s overall matched savings per participant in this 

size category was similar to the other PAs. 
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4.5.2.3 Medium Large Accounts: 40,000 – 80,000 therms 

Savings per Participant 

Figure 4-81 shows that Unitil achieved a matched savings per participant almost six times higher than the 

next highest PA, NSTAR. NSTAR achieved a matched savings per participant about 50% higher than the next 

highest PA, Columbia Gas. Columbia Gas and NGRID achieved about the same level of average matched 

participant savings, while Berkshire achieved the lowest. In comparison, the average participant matched 

consumption was very similar for all PAs.  

Figure 4-81. Large Retrofit Matched Savings and Consumption per Participant – Medium Large (40,000 – 

80,000 therms) 

   

  
Note: Savings data came from 2012 tracking and consumption came from 2011 billing databases. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average Consumption 

Figure 4-82 shows average matched consumption for Large Retrofit participants and average customer 

(total) consumption for all accounts within the 40,000 to 80,000 therm category. Matched participant 

consumption does little to explain savings per participant differences in this size category. Participant and 

customer consumption levels were very similar across all PAs. 

Figure 4-82. Large Retrofit Average Matched and Total Consumption – Medium Large (40,000 – 80,000 

therms) 

 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

Figure 4-83 shows that Unitil achieved a savings ratio six times higher than the next highest PA. NSTAR had 

a slightly higher savings ratio than the other PAs. 

Figure 4-83. Savings Ratios – Medium Large (40,000 – 80,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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of its participants) came from hot water and 65% of its total savings (and 20% of its total participants) 

came from HVAC. Its matched savings per participant in HVAC were lower than most PAs, but its matched 

savings per participant in hot water were on par with other PAs.  

NSTAR Gas 

NSTAR had relatively strong matched process savings in this category in 2012 and relatively weak matched 

HVAC savings. 

Unitil Gas 

Unitil achieved its matched savings from one very large HVAC installation in education.  

 

4.5.2.4 Medium Small Gas Accounts: 8,000 – 40,000 therms 

Savings per Participant 

Figure 4-84 shows the matched savings per participant and average matched participant consumption for 

medium small gas Large Retrofit participants. NSTAR achieved the highest matched savings per participant, 

almost 20% higher than Berkshire. Columbia Gas and National Grid’s matched savings per participant were 

considerably lower than Berkshire and NSTAR. Average matched participant consumption had a similar 

overall pattern as savings, but the differences were not as strong. 

Figure 4-84. Large Retrofit Matched Savings and Consumption per Participant – Medium Small (8,000 – 

40,000 therms) 

 
Note: Savings data came from 2012 tracking and consumption came from 2011 billing databases. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Average Consumption 

Average matched participant consumption had a similar overall pattern as savings, but the differences were 

not as strong. Berkshire, Columbia, and especially NSTAR’s participants were larger than their average 

customer in this category in 2012 (Figure 4-85). 

Figure 4-85. Large Retrofit Average Matched and Total Consumption – Medium Small (8,000 – 40,000 

therms) 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratios 

The pattern in savings ratios (Figure 4-86) closely follows the pattern in matched savings per participant 

seen above.  

Figure 4-86. Savings Ratios – Medium Small (8,000 – 40,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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National Grid 

National Grid had the most participants of any PA in this size category (418) the vast majority of which were 

in hot water (383). While 91% of its participants were in hot water, only 62% of its savings were attributed 

to this end use. This is likely a result of National Grid’s success with installing spray valves.  

NSTAR 

NSTAR achieved its savings from HVAC, hot water, and process. Its matched savings per participant in HVAC 

and hot water were similar to other PAs, however its matched savings per participant in hot water were two 

orders of magnitude greater than Columbia Gas and NGRID. Its hot water matched savings came from just 

one project, in education. In fact, the majority of its matched savings came from education participants, 

with only one from office.  

4.5.2.5 Small Gas Accounts (under 8,000 therms) 

Savings per Participant 

Figure 4-87 presents the matched savings per participant and average matched participant consumption for 

the small (under 8,000 therms) accounts in the Large Retrofit program. Unitil had the greatest matched 

savings per participant in 2012, followed by NSTAR.  Berkshire had the smallest matched savings per 

participant while Liberty gas had zero participants and savings in 2012. Differences in matched savings per 

participant almost directly mirror differences in average participant matched consumption. 

Figure 4-87. Large Retrofit Matched Savings and Consumption per Participant –Small (under 8,000 therms) 

 
Note: Savings data came from 2012 tracking and consumption came from 2011 billing databases. 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Participant Average Consumption 

For small accounts in the large retrofit program, the average participant matched savings had a similar 

pattern as average participant matched consumption (Figure 4-88).  Unitil had the highest average 

participant matched consumption, followed by NSTAR.  Columbia and National Grid had very similar average 

participation matched consumption.  Berkshire had the lowest average participant matched consumption.  

For all PAs average participant matched consumption was greater than average customer (total) 

consumption.  

Figure 4-88. Large Retrofit Average Matched and Total Consumption – Large Retrofit Small (under 8,000 

therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Savings Ratio 

Figure 4-89 compares the savings ratio for small gas accounts in the large retrofit program across PAs. 

Again, the savings ratios follow a similar pattern as the savings per participant do. 

Figure 4-89. Savings  Ratio – Large Retrofit Small (under 8,000 therms) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

Berkshire Gas 

Berkshire Gas had the lowest matched savings per participant, average participant matched consumption, 

and savings ratio. 

Their savings ratio were higher than the statewide average in other (Berkshire: 13%; statewide: 11%) and 

retail (Berkshire: 30%; statewide: 18%) but lower in education (Berkshire: 4%; statewide: 19%), office 

(Berkshire: 7%; statewide: 13%), and public assembly (Berkshire: 4%; statewide: 12%).  Most of 

Berkshire’s measures were either small boiler or programmable thermostat projects.  

Columbia Gas 

While Columbia had the third highest matched savings per participant, it was slightly less than half as large 

as NSTAR’s, who had the next largest matched savings per participant.  Columbia’s average participant 

matched consumption was a little larger than National Grid’s.  Columbia also had the third largest matched 

savings ratio. 
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DNV GL had insufficient building type information to calculate savings ratios by industry.  71% of Columbia’s 

measures in this category were spray valves, faucet aerators, and shower heads, accounting for 58% of 

their total savings.   The rest of their savings came from moderately large HVAC projects.  

Liberty Gas 

Liberty Gas had zero small participants in the Large Retrofit program in 2012. 

National Grid Gas 

National Grid had the second lowest matched savings per participant and savings ratio.  As previously stated, 

their average participant matched consumption was very similar to Columbia’s.  

Most of National Grid’s savings ratios were equal to the total statewide average.  This is due to National Grid 

having measures in every industry category and in most cases being the only PA in that category.  National 

Grid’s savings ratio was higher than the total statewide average in education (National Grid: 20%; statewide: 

19%). 

National Grid had over ten times the number of matched participants in this category as the next highest PA, 

Columbia Gas.  Over 70% of their measures were aerators, low flow showerheads, and low flow spray 

nozzles, accounting for 78% of National Grid’s total savings.  These types of measures do not usually give 

high savings.  This, coupled with the fact that National Grid had a large number of participants help explain 

why their matched savings per participant was so low in this category. 

NSTAR Gas 

NSTAR had the second highest matched savings per participant, average participant matched consumption, 

and savings ratio. 

NSTAR’s savings ratio was much higher than the statewide total average in education (NSTAR: 86%; 

statewide: 19%) but lower than the statewide total average in the office (NSTAR: 38%; statewide: 17%) 

building type category.   

NSTAR completed nine measures across nine small usage accounts in the large retrofit program.  In the 

education industry, NSTAR completed two HVAC equipment measures, one of which saved over 2,200 

therms.  NSTAR’s largest measure by far was a HVAC measure in the manufacturing industry that saved 

over 6,700 therms.  

Unitil Gas 

Unitil had the highest matched savings per participant, average participant matched consumption, and 

savings ratio across all the PAs.  This is because Unitil only had one account in this category.  This account 

was a manufacturing account that followed through with a large comprehensive design project.  This single 

measure saved over 2,000 therms.   
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 Large Retrofit Cost to Achieve Savings 4.6

The purpose of this section was to investigate differences in the cost to achieve savings across PAs 

(researchable question #7). The section begins with an examination of the electric PAs followed by the gas 

PAs. DNV GL investigated the information available in the annual reports, incentive data from the tracking 

databases, and in-depth interview results. 

Data for evaluating detailed budgets was taken from the annual reports prepared by the PAs and available 

on the EEAC website.73  The annual reports included the following budget categories and information: 

 Total Program Spending74 

o Participant Incentives 

o Overhead 

 Planning and Administration 

 Marketing and Advertising 

 Sales, Technical Assistance & Training 

 Evaluation & Market Research 

 Participant Costs 

 Performance Incentives 

 Savings (MWh or therm) 

 Number of Participants 

DNV GL assumed but could not verify that the individual budget elements such as Marketing, Planning & 

Administration and others were accounted uniformly across PAs. The annual reports did not include all data 

for all years.  For example, some reports included the Total Program Spending and Marketing Budgets, but 

did not report data for all remaining budget items in that year.  Likewise, some PA’s reports included savings 

for 2013, but did not provide savings data for 2011 and 2012.  This limited the comprehensiveness and 

completeness of the analyses that DNV GL could perform; to work around this, we used averages for years 

where all data elements in question were available. 

Due to the large variation in the size of programs, where possible, we also examined the proportion of the 

budget that was committed to a specific budget item.  For example, Cape Light Compact (electric) spent 

$473,234 on overhead in 2013, compared to $10,980,349 by WMECO (electric), also in 2013.  The scale of 

these budgets is so different that normalizing to a percent of total program spending was necessary to allow 

for fair comparisons. Normalizing the data to percent of total spending also helped overcome the 

correlations between raw budgets and savings that approached 1 because large PAs both spend more and 

have more savings – in absolute terms. 

Most of the analyses reported in this section used data taken from the PA annual reports, where the 

concepts of total and matched consumption and savings are not applicable. Therefore, when referring to 

                                                
73

 http://ma-eeac.org/results-reporting/annual-reports/; downloaded in October 2014. 
74

 Total Program Costs are taken from annual reports for all PAs.  Total Program Costs are believed to be uniform at the highest level of reporting, 

although DNV GL cannot verify if budget categories, such as Marketing, Planning & Administration and others were accounted uniformly. 

Therefore, budget categories may not be fully comparable across PAs. Annual reports did not contain all data elements – for example a PA may 

have Total Program Costs reported, but no breakouts into sub-categories. 

http://ma-eeac.org/results-reporting/annual-reports/
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savings or consumption data from the annual reports, we dropped the additional “total” and “matched” 

adjectives throughout this section. 

DNV GL focused on the budgets of the Large Retrofit initiative. The rest of this section examines differences 

in electric cost to achieve, then repeats similar analyses for gas. 

4.6.1.1 Electric Cost to Achieve 

Breakdown of Total Program Spending 

The electric annual reports included budget data for the following categories: 

 Incentives 

 Marketing 

 Sales, training, and technical assistance 

 Planning and administration 

 Evaluation and market research 

 Total program cost 

 DNV GL calculated a “Combined Overhead” category by adding Planning & Administration, Marketing 

& Advertising, Sales, Technical Assistance & Training, and Evaluation & Market Research.   

Table 4-49 shows the budget elements for each electric PA in absolute terms. Table 4-50 shows the budget 

elements for which data were available normalized to percent of total annual budget. In addition to 

examining the individual budget elements, the combined overhead (all non-incentive budget expenses) were 

evaluated as a whole. The following high-level differences emerged from Table 4-50. 

 Incentive spending: Incentive spending averaged 76.5% of Total Program Spending for all PAs and 

all years with data.  This varied from a low of 65.1% for Cape Light Compact in 2013 to a high of 

83.4 % for WMECO in 2012.  As a percent of budget, small electric PAs (77.6%) spent about the 

same as large PAs (77.4%) on incentives. 

 Combined Overhead:  Overhead spending included all categories with the exception of Incentives.  

Across all PAs and years with data, Overhead averaged just under a quarter of Total Program 

Spending, at 22.4%.  WMECO had the lowest annual Overhead Spending, expending only 16.6% of 

Total Program Spending in 2012; this was largely due to the low spending that year on Sales, 

Technical Assistance, and Training.  Cape Light Compact had the highest Overhead Spending, with 

34.9% in 2013.   

o Marketing: On average, Electric PAs spent 0.7% of annual Total Program Spending on 

Marketing the Large Retrofit initiative.  This rate varied from 0.0% (Unitil in 2013) to 1.1% 

(NSTAR in 2012).  Averaged across the three years with data, National Grid spent less than 

average (0.6%) on marketing. In contrast, averaged across the two years with data, NSTAR 

spent an average of 0.9% on marketing – in relative terms, 50% more than National Grid.  

o Sales, Technical Assistance, and Training: PAs averaged 10% of Total Program Spending in 

this category, most firms ranged in the 8%-12% per year range. There were two major 

outliers: in 2013, Unitil and NSTAR budgeted over 22% of spending in this area; WMECO 

budgeted only 3% in 2012. 
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o Planning and Administration: Planning and administration averaged 10.7% across all PAs.  

In 2012 and 2013, National Grid’s three year average (5.3%) was the lowest across the five 

electric PAs, and was accomplished by reducing administrative costs substantially between 

2011 (9.5%) and 2012 and 2013 (average of 3.5% each year). 

o Evaluations and Market Research: Evaluation and Market research averaged only 2.6% of 

Total Program Spending, with relatively little variation, ranging from 1.7% by WMECO in 

2012 to 4.4% by Unitil in 2013. 

Table 4-49. Program Costs by PA per Budget Element from Annual Reports, 2011-2013 ($, thousands) 

Source: (Individual Utility Annual Reports 2011-2013) 

  Incentive Marketing Sales 

and Tech 
Asst. 

Plan & 
Admin 

Evaluation 

& Market 
Research 

Combined 
Overhead 

Total 

Program 
Costs 

All  $180,496 $1,560 $25,185 $25,310 $6,186 $52,931 $236,042 

CLC   $884 $14 $220 $261 $102 $473 $3,972 

2011  $-     $-     $-     $33   $-     $-    $561 

2012  $-     $-     $-     $90   $-     $-    $2,054 

2013 $884 $14 $220 $137 $102 $473 $1,357 

National 
Grid 

   $74,692   $548   $12,014   $5,059   $3,053   $20,674   $95,366  

2011  $22,834   $103   $2,420   $2,757   $977   $6,257   $29,090  

2012  $27,316   $269   $4,251   $1,218   $1,284   $7,022   $34,338  

2013  $24,542   $176   $5,343   $1,084   $792   $7,395   $31,937  

NSTAR    $65,366   $731   $8,159   $13,881   $2,059   $20,193   $113,855  

2011  $-     $-     $-     $4,637   $-     $-     $28,297  

2012  $35,774   $496   $4,294   $4,898   $1,293   $10,980   $46,754  

2013  $29,592   $235   $3,864   $4,346   $767   $9,212   $38,805  

Unitil    $696   $-     $232   $171   $46   $350   $1,836  

2011  $-     $-     $-     $-     $-     $-     $-    

2012  $-     $-     $-     $99   $-     $-     $790  

2013  $696   $-     $232   $72   $46   $350   $1,045  

WMECO    $38,858   $267   $4,560   $5,938   $925   $11,242   $53,488  

2011  $-     $-     $-     $449   $-     $-     $3,388  

2012  $4,731   $31   $171   $644   $94   $941   $5,672  

2013  $34,127   $236   $4,389   $4,845   $832   $10,301   $44,428  

National 
Grid and 
NSTAR 

Combined 

   $140,058   $1,279   $20,172   $18,940   $5,112   $40,866   $209,221  

2011  $22,834   $103   $2,420   $7,394   $977   $6,257   $57,387  

2012  $63,090   $765   $8,545   $6,116   $2,577   $18,002   $81,092  

2013  $54,135   $412   $9,207   $5,430   $1,558   $16,607   $70,742  

Others 

Combined 

   $43,169   $296   $5,211   $6,527   $1,118   $12,481   $62,443  

2011  $-     $-     $-     $482   $-     $-     $3,949  

2012  $4,731   $31   $171   $834   $94   $941   $8,516  

2013  $38,438   $264   $5,040   $5,211   $1,024   $11,540   $49,978  
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= 

Table 4-50. Electric Large Retrofit Budget Category Expenditures, Normalized to % of Total Program 

Spending, by Year and PA 

Source: (Individual Utility Annual Reports 2011-2013) 

 

 Incentive Marketing Sales and 
Tech Ass. 

Plan & 
Admin 

Evaluation & 
Market 
Research 

Combined 
Overhead 

All  76.5% 0.7% 10.7% 10.7% 2.6% 22.4% 

CLC   65.1% 1.0% 16.2% 10.1% 7.5% 34.9% 

2011       

2012       

2013 65.1% 1.0% 16.2% 10.1% 7.5% 34.9% 

National 
Grid 

  78.3% 0.6% 12.6% 5.3% 3.2% 21.7% 

2011 78.5% 0.4% 8.3% 9.5% 3.4% 21.5% 

2012 79.6% 0.8% 12.4% 3.5% 3.7% 20.4% 

2013 76.8% 0.6% 16.7% 3.4% 2.5% 23.2% 

NSTAR   76.4% 0.9% 9.5% 10.8% 2.4% 23.6% 

2011       

2012 76.5% 1.1% 9.2% 10.5% 2.8% 23.5% 

2013 76.3% 0.6% 10.0% 11.2% 2.0% 23.7% 

Unitil   66.5% 0.0% 22.2% 6.9% 4.4% 33.5% 

2011       

2012       

2013 66.5% 0.0% 22.2% 6.9% 4.4% 33.5% 

WMECO   77.6% 0.5% 9.1% 11.0% 1.8% 22.4% 

2011       

2012 83.4% 0.6% 3.0% 11.4% 1.7% 16.6% 

2013 76.8% 0.5% 9.9% 10.9% 1.9% 23.2% 

National 
Grid and 
NSTAR 
Combined 

  77.4% 0.7% 11.1% 7.9% 2.8% 22.6% 

2011 78.5% 0.4% 8.3% 9.5% 3.4% 21.5% 

2012 77.8% 0.9% 10.5% 7.5% 3.2% 22.2% 

2013 76.5% 0.6% 13.0% 7.7% 2.2% 23.5% 

Others 
Combined 

  77.6% 0.5% 9.4% 10.5% 2.0% 22.4% 

2011       

2012 83.4% 0.6% 3.0% 11.4% 1.7% 16.6% 

2013 76.9% 0.5% 10.1% 10.4% 2.0% 23.1% 
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Costs per Savings 

A strong, inverse relationship existed between average savings per participant and Total Program Costs75 

per energy unit saved. Figure 4-90 plots the average net savings per participant and total program costs per 

MWh for the Large Retrofit initiatives of each year with data from the electric PAs, arranged in descending 

order by savings per participant. As savings per participant declined, total program costs showed an upward 

trend (Figure 4-90). 

Cape Light Compact’s 2012 cost per MWh is a notable outlier in this figure. This value, as well as Cape Light 

Compact’s cost per MWh for 2013, was affected by the consulting fee “measures” that had an associated 

cost, but no savings. Some of these measures resulted in installed savings in 2013. Thus, the 2012 budgets 

contained some of the costs while all of the savings were credited to 2013 (and possibly later years). This 

has an effect of driving up the cost per MWh in 2012 and driving down the cost per MWh in 2013. 

Figure 4-90. Average Net Savings per Participant and Total Program Cost per MWh –Electric Large Retrofit 

  
Source: (Individual Utility Annual Reports 2011-2013) 
Note:  As previously stated, annual reports do not contain all data, as seen with missing ‘Total Program $ per MWh’.  
Where the Savings per Participant could not be calculated due to missing information, the PA/Year was not included. 

                                                
75

 Total Program Costs are taken from annual reports for all PAs.  Total Program Costs are believed to be uniform at the highest level of reporting, 

although DNV GL cannot verify if budget categories, such as Marketing, Planning & Administration and others were accounted uniformly. 

Therefore, budget categories may not be fully comparable across PAs. Annual reports did not contain all data elements – for example a PA may 

have Total Program Costs reported, but no breakouts into sub-categories. 
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There was an asymptotic cost curve for the cost per MWh.  Cost per MWh generally increases as savings per 

participant decreases because each participant’s savings have to carry two elements: 

 The first, and most applicable to most programs, is a decrease in the labor-efficiency of installation 

costs; as per customer installations get smaller there is more waste per installation.  As an example, 

think of an installer who can install 100 fluorescent lamps per hour, at a rate of $100 plus $1 for 

each lamp.  If the installer shows up and installs one lamp, the cost for the unit of savings is $101 

($100 rate+$1 lamp cost) and the MWh saved per participant is (for the sake of simplicity) 1. This 

results in a cost per unit savings of $101/1 = $101. If the same installer shows up and installs 100 

lamps, the cost is $200 ($100 rate+$100 lamp cost), and the savings is 100. The cost per unit of 

savings is $200/100=$2. As projects scale up, installation costs tend to become more efficient so 

they cost less per unit. It goes the other way as well – as projects get smaller, the installation costs 

become less efficient resulting in increased cost per unit. 

 The second reason costs increase as savings decrease is the addition of Overhead, which is largely a 

fixed cost at a PA level.  Overhead has to be divided between each unit of savings.  As total savings 

decrease, each of those units of savings has to carry a greater amount of the fixed Overhead costs. 

This will drive up the cost per unit saved at an ever increasing rate. Tracking data shows that in 

2013, Cape Light Compact’s savings ratio was approximately 0.3%.  In the same year, the next 

lowest savings ratio was approximately 1.1%.  If Cape Light had achieved that savings ratio, 

Overhead costs per annual MWh saved would have dropped from over $400 to just over $96, and in 

line with other programs. 

 The combination of low savings (which demands an ever increasing amount of fixed overhead per 

unit saved) and low savings per participant (which creates inefficient projects with higher per unit 

costs) can begin to drive up the cost dramatically. 
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Figure 4-91 plots average incentives per participant76 against average total savings per participant, based 

on the 2012 tracking data. Each point on the figure includes data for all electric PAs within a particular 

demand size category77. This figure shows a clear logarithmic increase in cost as savings decreases. Because 

this relationship is visible when all PAs’ data are included, it suggests that the trend observed in Figure 4-90 

is not merely something unique to Cape Light Compact. 

Figure 4-91. Electric Measure Cost Curve 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

DNV GL examined Total Program Costs relative to savings – cost per MWh saved by Overhead and 

Incentives for each PA and Year that all data were available.  This facilitated a cross-PA, cross-year 

comparison of the distribution of absolute program costs per unit of energy saved. Figure 4-92 shows the 

total program costs broken down by overhead and incentives for each PA and year where there were data. 

Three patterns emerge from this figure: 

 Cape Light Compact paid substantially more per MWh in 2013 than any of the other PA-year 

combinations.  

 The rest of the PA-year combinations appear to have similar costs per savings, but that is due to the 

scale. Some substantial differences remain. For example, 2012 WMECO spent almost twice as much 

per MWh as 2013 NSTAR. 

 For all PA and year combinations, incentives make up the majority of total program costs. 

                                                
76

 Incentives per participant were the most reliable cost data available in the tracking database. They correlate strongly with available total project 

costs. 
77

 The categories were the following: <20 kw, 20 - 49 kw, 50 - 99 kw, 100 - 199 kw, 200 - 299 kw, 300 - 499 kw, 500 - 749 kw, 750 - 999 kw, 

1,000 - 1,999 kw, 2,000 - 2,999 kw, 3,000 - 3,999 kw, 4,000 - 4,999 kw, >= 5,000 kw, Negative or Zero, Account not in billing dataset. 
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Figure 4-92. Total Program Spending per MWh Saved, by category, PA and year 

 
Source: (Individual Utility Annual Reports 2011-2013) 

DNV GL performed a similar examination of the individual spending categories within Overhead. Figure 4-93 

shows the Overhead cost per annual MWh saved for each PA and year there were data.  Five patterns are 

apparent in Figure 4-93: 

 From a per MWh perspective, Cape Light Compact spent more than the other PAs on Overhead; 

Unitil was the closest second with $96 vs Cape Light Compacts $221.  

 Except for those two outliers, total overhead costs were much more similar across PA-year 

combinations than the total program costs shown in Figure 4-93. 

 Per MWh saved, Cape Light Compact spent more on several categories (Evaluation & Market 

Research; Planning and Administration; Sales, Technical Assistance, & Training) than most other PAs 

spent for total Overhead per MWh saved. 

 Distribution of categories within Overhead for Cape Light Compact was not different for other PAs, 

only the magnitude per MWh saved. 

 Variation did occur in the distribution of spending:   

o National Grid (2012, 2013) and Unitil (2013) spend a larger portion of Overhead on Sales, 

Training, & Technical Assistance than other PAs 

o WMECO (2012) spent a higher proportion of Overhead on Planning and Administration. 
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Figure 4-93.  Overhead costs per annual MWh Saved 

 
Source: (Individual Utility Annual Reports 2011-2013) 
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Participant Costs and Performance Incentives 

In addition to Overhead costs and Incentives, there was also a cost to participants, as the program paid for 

some but not all equipment and installation.  Together with Incentives, Participant Costs comprised the sum 

cost of installation (whereas Incentives and Overhead comprise Total Program Costs).  Some PAs also listed 

a relatively small Performance Incentive.78  From this combined information (Figure 4-94), total cost for 

installations in Unitil and Cape Light Compact territory in 2013 were greater than in other PA territories in 

other years.  Cape Light Compact had the highest program incentive cost and overhead cost per MWh of 

savings. Unitil was able to keep the ratio of savings to budget high by pushing costs to participants – for 

every $1.00 of incentive, participants spent $4.19. National Grid’s low costs in 2011 were affected by the 

extremely large CHP project it completed that year. 

Figure 4-94.  Overhead, Program Incentive, Participant, and Performance Incentives costs per MWh Saved, 

by PA and year for electric Large Retrofit 

 
Source: (Individual Utility Annual Reports 2011-2013) 
Note:  Due to scale, labels for values less than $20 were removed. 

  

                                                
78

 As with other data elements taken from annual reports, Performance Incentives and Participant Cost data were incomplete, with numerous years 

unreported. DNV GL reported on PA-year combinations for which all data elements were available. 
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While overhead costs per unit savings would likely decrease with increased savings (as overhead costs are 

largely fixed), incentive costs and participant costs are variable.  As savings increase, so too would incentive 

and participant costs.  The conclusions to this are that equipment costs are higher in some PA territories 

(i.e.: maybe T5 lamps cost Unitil $3 but other PAs pay only $0.75), installation costs are higher (i.e.: maybe 

electricians cost $50 more per hour in Cape Light Compact territory than in National Grid territory or charge 

a distance fee, etc.) , that efficiency is not being achieved from installations (i.e.: an electrician shows up 

with a minimum $100 charge and installs a single lamp) or some combination of these. 
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4.6.1.2 Gas Cost to Achieve 

Breakdown of Total Program Spending 

As for electric PAs, budget data for the gas PAs was available for all elements shown in Table 4-51.Not all 

reports included all data, and absolute dollar amounts varied considerably. Amounts in the figure are 

represented in thousands. Table 4-52 shows the same data converted to percent of total budget to facilitate 

comparisons across PAs. The following high-level differences were observed relevant to the Large Retrofit 

program: 

 Incentive spending: Incentive spending averaged only 68% of Total Program Spending, ten 

percentage points less than the average Incentive spending for electric PAs.  NSTAR had the highest 

proportion of Total Program Spending expended on Incentives at 83% in 2013.  National Grid had 

the lowest proportion, spending only 60% on Incentives in 2013.  

o For gas, there was a substantial difference in incentive spending between large and small 

PAs. Large PAs spent an average of 65% of budgets on incentives compared to 78% for 

small PAs. This difference is strongly affected by Columbia (over 80% spent on incentives in 

2012 and 2013) and Liberty (over 80% spent on incentives in 2013). 

 Combined Overhead:  Averaging 32%, Overhead spending was higher for Large Retrofit Gas 

programs than Large Retrofit Electric (23%). 

o Marketing: Across the years with data, the large gas PAs (3.2%) spent a greater portion of 

their budgets on Marketing than the small gas PAs (1.6%). Marketing spending averaged 2.8% 

- more than four times higher than electric PAs expended as a portion of Total Program 

Spending. 

o Sales, Technical Assistance, and Training: Across the years with data, the large gas PAs 

(16.5%) spent a greater portion of their budgets on Sales, Technical Assistance, and 

Training than the small gas PAs (8.4%). Again, spending by gas PAs was higher in this 

category than for their electric counterparts, averaging 14.9% vs 9.3% for electric PAs.  This 

increase does not consistently hold true for PAs that have both electric and gas programs – 

National Grid averaged 19.4% for its gas program and 12.6% for electric but NSTAR (3.3% 

gas vs 9.5% electric) and Unitil (19% gas vs 22% electric) spent less for their gas programs.  

National Grid increased the average dramatically, averaging 19.4% across 3 years. 

o Planning and Administration: Across the years with data, the proportion of budgets spent on 

planning and administration was equivalent between small and large gas PAs (8.4%). The 

gas PAs spent a lesser proportion of program budgets on this category than the electric PAs, 

averaging 8.4% vs. 9.4% for electric PAs.  National Grid expended only 4.0% on this 

category in 2013, whereas Liberty spent 35% in 2012. 

o Evaluations and Market Research: Across the years with data, the large gas PAs (6.5%) 

spent more on evaluations and market research than the small gas PAs (3.6%). Gas PAs 

spent an average of 5.9% of Total Program Spending, twice as much as electric PAs 2.3%.  

Columbia spent only 2.3% in 2013, but Liberty again spent the highest proportion, with 13% 

in 2012. 
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In terms of budget proportions, the large gas PAs spent less on incentives than the small gas PAs and 

instead spent about twice as much on Marketing, Sales and Technical Assistance, and Market Research. The 

large gas PAs also achieved better savings rates and participation rates than the small gas PAs, so these 

differences in budget allocations appear to be effective.  

Table 4-51. Program Costs by Gas PA per Budget Element from Annual Reports, 2011-2013 ($, thousands) 

Source: (Individual Utility Annual Reports 2011-2013) 

 

  

 Incentive Marketing Sales and 

Tech 
Asst. 

Plan & 
Admin 

Evaluation 

& Market 
Research 

Combined 
Overhead 

Total 

Program 
Costs 

All Gas  $183,227   $1,575   $25,384   $25,466   $6,230   $53,347   $271,664  

Columbia 
 

  $3,616   $29   $419   $418   $147   $889   $7,119  

2011     $33     $561  

2012     $90     $2,054  

2013  $3,616   $29   $419   $294   $147   $889   $4,505  

Berkshire 
 

  $74,692   $548   $12,014   $5,059   $3,053   $20,674   $95,366  

2011  $22,834   $103   $2,420   $2,757   $977   $6,257   $29,090  

2012  $27,316   $269   $4,251   $1,218   $1,284   $7,022   $34,338  

2013  $24,542   $176   $5,343   $1,084   $792   $7,395   $31,937  

National 
Grid 
 

  $696   $-     $232   $171   $46   $350   $1,836  

2011  $-     $-     $-     $-     $-     $-     $-    

2012  $-     $-     $-     $99   $-     $-     $790  

2013  $696   $-     $232   $72   $46   $350   $1,045  

Liberty 
 

  $38,858   $267   $4,560   $5,938   $925   $11,242   $53,488  

2011  $-     $-     $-     $449   $-     $-     $3,388  

2012  $4,731   $31   $171   $644   $94   $941   $5,672  

2013  $34,127   $236   $4,389   $4,845   $832   $10,301   $44,428  

NSTAR 
 

  $140,058   $1,279   $20,172   $18,940   $5,112   $40,866   $209,221  

2011  $22,834   $103   $2,420   $7,394   $977   $6,257   $57,387  

2012  $63,090   $765   $8,545   $6,116   $2,577   $18,002   $81,092  

2013  $54,135   $412   $9,207   $5,430   $1,558   $16,607   $70,742  

Unitil 
 

  $43,169   $296   $5,211   $6,527   $1,118   $12,481   $62,443  

2011  $-     $-     $-     $482   $-     $-     $3,949  

2012  $4,731   $31   $171   $834   $94   $941   $8,516  

2013  $38,438   $264   $5,040   $5,211   $1,024   $11,540   $49,978  

National 
Grid and 
NSTAR 

combined 

  $183,227   $1,575   $25,384   $25,466   $6,230   $53,347   $271,664  

2011  $3,616   $29   $419   $418   $147   $889   $7,119  

2012  $-     $-     $-     $33   $-     $-     $561  

2013  $-     $-     $-     $90   $-     $-     $2,054  

Others 

Combined 
 

  $3,616   $29   $419   $294   $147   $889   $4,505  

2011  $74,692   $548   $12,014   $5,059   $3,053   $20,674   $95,366  

2012  $22,834   $103   $2,420   $2,757   $977   $6,257   $29,090  

2013  $27,316   $269   $4,251   $1,218   $1,284   $7,022   $34,338  
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Table 4-52. Gas Large Retrofit Budget Category Expenditures, Normalized to % of Total Program Spending, 

by Year and PA 

Source: (Individual Utility Annual Reports 2011-2013) 

 

  

 Incentive Marketing Sales and 
Tech Ass. 

Plan & 
Admin 

Evaluation & 

Market 
Research 

Combined 
Overhead 

All Gas 67.9% 2.8% 14.9% 8.4% 5.9% 32.1% 

Columbia 
 

 81.3% 1.5% 7.9% 6.2% 3.1% 18.7% 

2011       

2012 80.6% 1.8% 5.6% 7.7% 4.4% 19.4% 

2013 81.7% 1.3% 9.4% 5.3% 2.3% 18.3% 

Berkshire 
 

 61.0% 3.8% 13.4% 16.1% 5.7% 39.0% 

2011       

2012 66.1% 3.1% 13.1% 10.6% 7.2% 33.9% 

2013 56.4% 4.4% 13.7% 21.1% 4.4% 43.6% 

National 
Grid 
 

 62.4% 3.6% 19.4% 8.4% 6.1% 37.6% 

2011 65.7% 0.9% 13.8% 14.5% 5.0% 34.3% 

2012 62.3% 2.5% 18.1% 7.2% 9.9% 37.7% 

2013 59.6% 7.0% 25.7% 4.0% 3.7% 40.4% 

Liberty 
 

 69.5% 1.1% 2.8% 20.9% 5.7% 30.5% 

2011 65.7% 3.1% 2.7% 20.4% 8.1% 34.3% 

2012 43.7% 1.1% 7.6% 35.0% 12.6% 56.3% 

2013 82.3% 0.2% 0.7% 15.0% 1.8% 17.7% 

NSTAR 
 

 78.6% 1.1% 3.3% 8.6% 8.4% 21.4% 

2011       

2012 72.9% 2.4% 3.2% 10.9% 10.7% 27.1% 

2013 82.7% 0.2% 3.4% 7.0% 6.7% 17.3% 

Unitil 
 

 69.5% 0.8% 18.7% 6.6% 4.4% 30.5% 

2011       

2012       

2013 69.5% 0.8% 18.7% 6.6% 4.4% 30.5% 

National 
Grid and 
NSTAR 
combined 
 

 65.3% 3.2% 16.5% 8.4% 6.5% 34.7% 

2011 65.7% 0.9% 13.8% 14.5% 5.0% 34.3% 

2012 64.6% 2.5% 14.8% 8.0% 10.1% 35.4% 

2013 65.6% 5.2% 19.9% 4.8% 4.5% 34.4% 

Others 

Combined 
 

 77.8% 1.6% 8.4% 8.4% 3.6% 22.2% 

2011 65.7% 3.1% 2.7% 20.4% 8.1% 34.3% 

2012 77.0% 1.9% 6.6% 9.5% 5.1% 23.0% 

2013 78.7% 1.4% 9.7% 7.3% 2.6% 21.3% 
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Costs per Savings 

As with electric PA’s Large Retrofit programs, Incentives showed a downward trend along with average 

savings per participant, and as average savings per participant decreased, the cost for each therm of 

savings increased (Figure 4-95). 

Figure 4-95. Average Net Savings per Participant and Total Program Cost per MWh – Gas Large Retrofit 

 
Source: (Individual Utility Annual Reports 2011-2013) 

Both Unitil 2012 and Unitil 2013 were outliers. Unitil 2012 was due to savings per participant – the 

computation of 20,692 therms savings per participant was adjusted to remove a single massive project in 

2012.  Without that adjustment, Unitil 2012 savings per participant would be 48,655 therms/participant. In 

Unitil 2013, the outlying factor is the Total Program dollars per therm.   

The reasons cost per therm increased as average project size decreased are the similar as for electric – 

smaller projects have to carry a disproportionately larger amount of installation and overhead costs. In the 

case of gas, the overall trend is not as strong, because it is driven by the projects completed by the largest 

customers. Figure 4-96 plots the average cost per therm against average total participant savings for the 

five size categories of gas customer in 2012, plus those that could not be associated with a billing record in 

2011, averaged across all gas PAs. The point for very large gas is clearly an outlier. Without that point, the 

trend between the other points is a flat line, indicating no relationship at all. 
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Figure 4-96. Gas Measure Cost Curve (2012) 

 
Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

As with the electric PAs, DNV GL examined Total Program Costs relative to savings for gas PA’s Large 

Retrofit Program.  Figure 4-97 shows the total program costs broken down by overhead and incentives for 

each PA and year where there were data. 

 For the majority of PA and year combinations the majority of costs are Incentives, and not Overhead. 

 Per therm, Unitil in 2013 paid more than three times any other gas PA for which we were able to 

attain annual report data.  Total Costs for the next most expensive program per therm, $4.52 for 

National Grid in 2013, was nearly as much as Unitil spent per therm on Overhead only.   

 The remaining PA and year combinations also have a substantial range of costs from NSTAR in 2012 

($1.41/therm) to Liberty in 2013 ($4.51/therm). Much of this range is explained by the total savings 

achieved by each PA in each year. The correlation between total gas savings and rank on the figure 

is 0.52, indicating that PAs who saved more gas also spent less per therm saved. 

In 2012, Unitil completed a ‘whale’ project that accounted for about one-third of Total Program Costs, and 

two-thirds of savings. As one would expect to see because of the cost curve, this project had the effect of 

driving down the cost per savings. Unitil’s 2012 annual report did not report Overhead, but if it was 

comparable to the $109,000 in 2013, Unitil’s cost per overhead (for the remaining non-whale projects) 

would have been well in line with other PAs. 

The challenge for Unitil in 2013 was not inherently high overhead or high incentive costs – but merely that 

the savings that year dropped from 145,000 without the ‘whale’ (389,000 with) to just over 26,000 in one 

year.  In 2013, Incentives and Overhead costs were higher for Unitil, which indicates that the cause was 

relatively low savings (similar to Cape Light Compact for electric). In 2013, Unitil’s gas savings were an 

order of magnitude lower than the next least saving PA and two orders of magnitude less than National Grid 

or NSTAR. 
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Figure 4-97. Total Program Spending per therm Saved, by category, PA and year 

 
Source: (Individual Utility Annual Reports 2011-2013) 
Note:  Due to scale, labels for values less than $0.55 were removed  
 

As with electric PA’s, Overhead costs were examined against savings – cost per therm saved by Overhead 

category for each PA and Year that data was available.  This allowed for an examination of the total cost of 

overhead by category and comparison between PAs of the absolute costs per unit saved and relative 

distributions within each PA/year.  Figure 4-98 shows the Overhead cost per therm saved for each PA and 

year there were data.  A number of apparent items were: 

 Unitil in 2013 savings cost much more than any other PA for years that data were available 

 On nearly all measures, Unitil’s Overhead cost categories were higher   

 Spending was more variable than electric.  Gas programs have fewer projects than electric programs, 

so that may have driven the variance 

 As a percentage of Overhead, Gas PAs spent very little on Marketing  

 In general, Sales, Technical Assistance, & Training was the largest single Overhead item 

 National Grid spent less on Planning and Administration than other PAs 
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 NSTAR, Liberty, Columbia spent less on Sales, Technical Assistance, & Training than other PAs. 

Figure 4-98. Overhead costs per therm Saved 

 
Source: (Individual Utility Annual Reports 2011-2013) 
Note:  Due to scale, labels for values less than $0.15 were removed 
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Participant Costs and Performance Incentives 

Participant Costs and Performance Incentives are part of the gas PA programs as well.  As with other data 

elements taken from annual reports, Performance Incentives and Participant Cost data was incomplete, with 

numerous years unreported.  From this combined information, shown in Figure 4-99, Unitil’s total 

installation costs were higher – not only Program Spending.  

Figure 4-99. Overhead, Program Incentive, Participant, and Performance Incentives costs per MWh Saved, 

by PA and year for gas Large Retrofit 

 
Source: (Individual Utility Annual Reports 2011-2013) 
Note:  Values under $0.75 were removed from figure 
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 Large Retrofit Three Year Trends  4.7

Based on information reported in the individual annual reports,79 DNV GL identified three trends in the Large 

Retrofit program that the stakeholders agreed were interesting to investigate. 80 

 Cape Light Compact showed a three year trend of declining total savings per participant from 

approximately 125,000 kWh in 2011 to approximately 39,000 kWh in 2012 to approximately 26,000 

kWh in 2013.  

 During the same period, Cape Light Compact’s cost to achieve savings increased from about $200 

per annual megawatt hour to nearly $1,100 per annual megawatt hour in 2012 and then decreased 

in 2013 to about $630 per annual megawatt hour. 

 National Grid’s total savings per participant decreased from about 150,000 kWh per participant in 

2011 to about 100,000 kWh per participant in 2013.  

4.7.1 Cape Light Compact 

Cape Light Compact was able to increase total savings in 2013, but to increase from 1,897 MWh to 2,140 

(an increase of approximately 15%) the number of participants increased from 49 to 81 (an increase of 

approximately of 90%).  The effect of this was a decrease in the average total savings per participant.  

Based on tracking data, Cape Light Compact’s largest customer did not complete large projects in 2012 and 

2013, which further drove down the average total savings per participant. 

                                                
79

 (Individual Utility Annual Reports 2011-2013) 
80

 The savings values from the annual reports cited in this paragraph are net savings. The detailed tracking data available to DNV GL contained gross 

savings. 
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For electric PAs in general, as the MWh savings per participant increased, the cost per MWh saved decreased 

(measured as MWh saved/Total Program Spending per PA, per year; Figure 4-100). The trendline in 

Figure 4-100 is very similar to the one shown in Figure 4-91, which shows that across all PAs, average 

incentive costs increase exponentially as average savings per participant decrease. Thus a major factor 

affecting Cape Light Compact’s rapidly increasing costs per kWh is that it got savings from smaller and 

smaller projects. 

Figure 4-100. Total Program Costs curve per MWh and MWh per Participant, CLC, electric PAs and average 

 
Source: (Individual Utility Annual Reports 2011-2013) 
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Cape Light Compact (and Unitil) also faced another challenge: the overall cost of installing efficiency in 

those territories was higher than in most other PA territories (Figure 4-101).  With available data, it was not 

possible to determine if the low savings are driving high costs, or if high costs are driving low savings. 

Figure 4-101. Total Installation Cost per MWh saved, by Participant, Program, PA and Year 

 
Source: (Individual Utility Annual Reports 2011-2013) 

Cape Light Compact also stated during in-depth interviews that contractors (particularly non-lighting 

contractors) cost more on Cape Cod than on the mainland. This claim is plausible, and the tracking data 

support it. In 2012, the total cost per MWh for HVAC end uses in Cape Light Compact territory was almost 

20 times greater than the statewide average ($3.23 vs. $0.17). Even lighting measures were twice as 

expensive in Cape Light Compact territory ($0.38 vs. $0.17). Note, additional market research that does not 

rely on Cape Light Compact’s self-reported tracking data would provide additional verification of the 

increased costs to install measures on the Cape. 

A greater share of Cape Light Compact’s 2012 savings came from lighting than from the other PAs: 60% of 

Cape Light total savings come from lighting installations vs 40% overall (which includes Cape Light 

Compact). This difference in end uses is consistent with achieving savings from smaller customers – lighting 

is an end use that remains applicable to smaller customers to a greater extent than other end uses. Within 

most size categories, DNV GL observed that PAs who achieve savings in end uses beyond lighting tend to 

have better performance metrics. 
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It costs more to install measures in Cape Light Compact territory – overall, for the PA, and for participants.  

Compounding this may be the arguments heard during interviews, that seasonality affects the program.  

Seasonality could be ignored if it were simply reducing consumption and savings measures equally and 

proportionally.  However, seasonality may also be reducing willingness to participate.  Based on responses 

to the Building Inventory project,81 businesses are likely to base decisions to purchase efficiency on payback 

periods (usually looking for 3 years or less).  The cost to install a measure is static, so lower consumption 

increases payback periods.  If the payback period is extended and the price to purchase savings increases, 

then the payback period is extended even further. One way to overcome these effects on payback periods is 

to give customers greater incentives.  

It should also be noted that Cape Light Compact’s limited concentration of consumption in very large 

accounts created greater year to year variability in Large Retrofit program performance than that 

experienced by the larger PAs who had a greater number of large accounts and a greater amount of their 

consumption tied up in those large accounts. In the case of the three year window of data currently 

available, that variability resulted in a trend of decreasing savings per participant. Such a trend isn’t the 

only one possible – data that covered more years or data that covered a different three year period could 

have different trends.  

4.7.2  National Grid 

National Grid displayed a three year trend of decreasing total savings per participant. This savings trend was 

explained by a very large outlier project completed in 2011, a 7.5 megawatt CHP project. This single project 

had an estimated savings of 58 million kWh, which was about one-third of National Grid’s 2011 savings. 

When this single project was removed from the 2011 data, the declining three year trend disappeared 

(Figure 4-102).82 

Figure 4-102. Effect of Single CHP Project on National Grid’s Three Year Savings per Participant 

 

Source: (PA Tracking Data 2012) 

                                                
81

 (DNV GL 2014) 
82

 DNV GL’s computation for 2013 savings per participant was based on a count of 968 participating accounts whereas National Grid’s annual report 

listed 1,228 participating accounts. DNV GL has been unable to resolve the discrepancy in number of accounts. When using 1,228 accounts the 

2013 savings per participant computes to 108,000 kWh. The effect of the single CHP project in 2011 still eliminates the declining three year 

trend. 
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 In-depth Interviews 4.8

DNV GL completed eight interviews with PA staff and project expeditor (PEX) contractors. Topics of these 

interviews included: 

 Anecdotal accounts of the major building types and end uses incented by each PA 

 Marketing approaches and market segmentation strategies 

 Organization of the efficiency sales workforce 

 Use of subcontractors 

 Anecdotal reasons for differences in performance across PAs. 

Key conclusions and findings from these interviews included the following: 

 Large education, healthcare, and manufacturing customers are important for achieving savings goals. 

The small PAs have relatively few of these types of customers compared to the large PAs (and 

generally, less sales tied up in them as well). 

 The large PAs have more sophisticated market segmentation approaches. Their larger customer 

base makes this more necessary than for some of the small PAs, who are able to maintain direct 

relationships with many of their largest customers. 

 The large PAs use memorandums of understanding (MOUs) and negotiate incentives with their 

largest customers to drive savings. The small PAs have begun exploring such mechanisms in recent 

years, but have not yet implemented them to the same extent as the large PAs. 

 The large PAs use multi-person account management teams as well as subcontractors (project 

expeditors or PEX) to market the program to large and mid-sized customers. The small PAs have 

one to five people who market the program as well as work on other aspects of efficiency programs. 

 NSTAR reported that they align sales and marketing by industry segment account managers, 

program managers, and engineers dedicated to those segments. National Grid did not report such 

alignment. However, in 2013, National Grid started adopting some of NSTAR’s organizational 

practices, such as segmenting their large customer base by quartiles of consumption. 

 Both National Grid and NSTAR reported that they closely monitor PEX activities, including reviews 

and inspections of the PEX contractors’ work. According to interviews with the PEX contractors, 

NSTAR maintains closer control over the client relationship and more closely monitors the PEX 

contractors than National Grid. In particular, two of the three interviewed PEX contractors said that 

National Grid’s “go to” contractors will underbid, give equipment away for free, or swoop in and 

complete an installation (and get the revenue) despite the previous contractor completing the 

engineering study. The third PEX contractor interviewed was one named by the other two that 

engages in this behavior. DNV GL recommended in the Mid-sized Customer Needs study that the PAs 

should use more engineering firms. However, if this kind of negative competition is occurring, it 

reduces engineering firms’ willingness to participate.  

 The dual fuel PAs said that electricity efficiency is easier to accomplish than gas. They cited the 

speed of technological advances on the electricity side as a major reason. They also said that the DI 
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program is not producing enough gas savings, in part because of a need for greater gas-related 

training for the DI contractors.  

Summaries of the interviews are provided in Table 4-53. 
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Table 4-53. In-Depth Interview Results Summary 

Topic Berkshire Cape Light Compact Columbia National Grid NSTAR Unitil 

Major building 

types and end 

uses 

 Industrial, 

healthcare, 

hospitality, 

education, US 

Navy 

 28 largest 

customers = 

25% of load 

 Government and 

education are key 

sectors. Only a 

couple of very 

large customers 

 A few large 

hotels but mostly 

beds and 

breakfasts 

 One large office 

the rest are home 

offices 

 Education 

(college), prisons, 

healthcare, 

manufacturing 

good 

 Public assembly 

and office have 

minimal gas 

opportunities 

 Territory is 

statewide 

 Large customers 

with projects 

over multiple 

years 

 Customers with 

campuses and 

central plant 

 CHP 

 Diverse service 

territory 

 NSTAR: MOUs with 

large Boston 

universities and 

hospitals 

 WMECO: 

Manufacturing, 

large universities, 

medium to large 

hospitals 

 Very few 

customers 

 Industrial, 

education 

(college), 

healthcare 
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Topic Berkshire Cape Light Compact Columbia National Grid NSTAR Unitil 

Marketing 

approaches 

and 

segmentation 

 Does marketing 

and outreach 

 Negotiates all 

incentives 

 Excel for 

database 

 DI subcontractor 

does all 

marketing for DI 

program 

 Trying different 

marketing 

approaches 

 Currently working 

on a penetration 

study 

 Aggressive 

incentives for 

tenants and 

governments 

 Occasionally use 

MOUs – tries to 

match NSTAR 

 Segment by size 

based off rate 

class 

 Keep track of 

largest customers 

(~100) 

 Do not store SIC 

codes, so cannot 

segment by 

industry 

 Will negotiate 

incentives with 

large customers 

up to specific 

caps 

 Have adopted 

quartile 

approach similar 

to NU in recent 

years 

 Offers on-bill 

financing 

 Lead with electric. 

More savings 

opportunities / 

technologies in 

electric and easier 

to secure MOUs. 

Then can add in 

gas. 

 Segments electric 

by quartiles 

 Negotiates all 

incentives with 

large C&I 

 No on-bill financing 

– uses incentives 

instead 

 Too few 

customers to 

segment 

 Personal contact 

with all 

customers 

 Some direct 

marketing 

 Starting to 

negotiate 

incentives with 

largest customers 

 Mix of Excel and 

database 

software 
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Topic Berkshire Cape Light Compact Columbia National Grid NSTAR Unitil 

Organization 

of efficiency 

sales force 

 One employee 

who handles all 

efficiency tasks 

 Inbound sales 

dept not 

dedicated to 

efficiency 

 Two engineers 

who do outreach 

 Two internal staff 

members 

 Focus on one 

measure at a 

time to prevent 

overwhelming 

customers. Will 

look for repeat 

projects for 

additional 

measures. 

 Total of seven 

employees, not 

dedicated to 

efficiency sales, 

plus call center 

 Dozens of 

employees 

 Have a strategic 

group to conduct 

long range 

planning 

 Strategy, 

channel, and 

account 

development 

teams get sales 

commission 

 Dedicated 

person to work 

with PEX and DI 

contractors to 

provide direction 

and engage 

customers in 

multi-year deals 

 Align sales and 

marketing by 

industry segment 

with dedicated 

account managers, 

program managers 

and engineers 

 Aggregate small 

accounts if 

owned/controlled 

from central 

location 

 Program have 

internal goals 

 Dedicated person 

to work with PEX 

and DI contractors 

to provide direction 

and engage 

customers in multi-

year deals 

 Four efficiency 

employees that 

do multiple tasks 
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Topic Berkshire Cape Light Compact Columbia National Grid NSTAR Unitil 

Use of 

subcontractor

s 

 Subcontractor to 

do audits with 

small customers 

 Largely 

dependent on 

electric PAs for 

Direct Install 

program 

 Use 

subcontractors 

for direct install 

program only 

 Use three 

subcontractors 

for customer 

audits 

 Provides contact 

names to 

subcontractors 

 Use of subs has 

greatly increased 

savings 

 Use project 

expeditors (PEX) 

and direct install 

contractors 

 Have 20 PEX 

contractors 

organized in two 

tiers: “Lead” 

(established) 

and “Associate” 

(new) 

 Rarely provide 

leads to PEX and 

when do, they 

go to “lead” PEX 

tier and lack 

detailed account 

information 

 Use PEX and direct 

install contractors 

 Maintain control of 

client relationship 

even when PEX 

engaged including 

engineering review 

and post-

inspections 

 Dedicated 

marketing 

subcontractor 
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Topic Berkshire Cape Light Compact Columbia National Grid NSTAR Unitil 

Reasons for 

performance 

differences 

 Many retrofit 

measures are 

beyond useful life 

which lowers 

incentive 

 Dependent on 1 

or 2 large 

projects to make 

goals 

 State policy 

changes making 

it more difficult to 

complete projects 

with government 

sites 

 Largest 

customers on 

special rates and 

not eligible to 

participate 

 Seasonal usage 

 Companies in 

area may not be 

staying long – 

reluctant to 

invest 

 Low gas prices 

 Load is very 

seasonal 

 Many of the small 

buildings are 

converted 

residencies on 

commercial 

rates. Means they 

have residential 

energy footprint 

 Lack of local non-

lighting 

contractors 

increases project 

costs 

 Most sites further 

from Boston have 

lower installation 

costs, especially 

steam traps 

 Cannot rely on 

big projects year 

after year 

 Repeat customers 

important, but 

not heavily relied 

upon 

 Little savings 

from DI program. 

More training and 

communication 

needed 

 State policy 

changes making 

it more difficult to 

complete projects 

with government 

sites 

 

 Gas is more difficult 

than electric 

because of less 

technological 

advancement, low 

gas prices, and 

need to train 

partners 

 No saturation by 

measure because 

technologies keep 

advancing and 

territory is large 

 DI contractors need 

more training to 

increase 

comprehensiveness 

 Most of largest 

customers are 

running out of 

viable projects 

 Depressed 

economy 

 DI not producing 

gas savings 

 Small number of 

large customers 

gives the 

customer 

upperhand when 

it comes to 

negotiating 

incentives 
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In addition to the above findings relevant to the PAs, DNV GL completed three interviews with PEX 

contractors. These interviews reinforced several of the patterns DNV GL found in the data. DNV GL asked 

the PEX contractors what characteristics (e.g. building type) correlate with good savings opportunities. 

Similar to what the PA representatives said, the PEX contractors reported that large education (e.g. Boston 

universities), healthcare, and manufacturing were the building types that were making or breaking the PAs’ 

goals.83 One PEX interviewee said, “The rest of the territories are a wash.” The PEX also reiterated that the 

small PAs lack the customer base of large customers. One of the PEX contractors singled out Cape Light 

Compact and reported that they had very few large energy users, no big education or hospitals, and a very 

seasonal customer base. 

The PEX contractors mentioned two factors that affect the cost of savings. First, the price of subcontractors 

had a significant effect, particularly for municipal and government jobs which required paying union labor. 

Additionally, certain geographies, such as downtown Boston were difficult to physically access, so this also 

drove up cost. Second, they mentioned that efficiency baselines have been increasing over time, further 

driving up incremental costs (or driving down incremental savings). They reported they used to be able to 

identify projects that attained 25% savings, but now they were down to projects with only 8% savings. This 

shift in baseline was primarily attributed to the completion of “low hanging fruit” projects as opposed to 

something like code changes. 

A number of the PEX interviews revealed that there is a need for greater oversight and quality control 

regarding the process of engaging engineering firms on projects to ensure that non-lighting solutions 

measures are correctly identified and properly installed. The vendors reported some PAs are not as engaged 

in the process which has resulted in lost opportunities for deeper savings. One area that could benefit all PAs 

would be to have more standardized approach for engaging customers internally before involving the PEX 

contractors, then have a more competitive process for allocating the design and installation work to vendors. 

There should be safeguards in place to ensure that if a vendor commits resources to evaluate a project, they 

are assured the installation work. Additionally, the PAs need to be engaged in the quality assurance process 

to ensure that work that is performed is completed properly. 

The PEX interviews revealed that use of project expeditors cannot replace PA oversight. While use of 

vendors can limit PA involvement in the projects, the PAs must continue to take an active role in overseeing 

the assignment of the appropriate vendors based on the customer’s needs, each respective vendor’s 

strengths, and quality assurance of projects. To be effective, the PAs must take an active role in 

coordinating PEX vendors in a competitive, market based, environment where a variety of vendors offering 

expertise in mechanical as well as lighting solutions are afforded opportunity to assess the necessary 

solutions to meet the range of electric and gas, lighting and mechanical needs. 

Finally, the PEX contractors observed that as the PAs face increasing savings goals, they were getting more 

creative and were willing to negotiate more with customers. NSTAR and National Grid have started using 

special incentives to secure MOUs to drive long term projects. The use of MOUs allows the PAs to lock in 

long term savings.   

                                                
83

 Note, we asked this question to the PA representatives and the PEX contractors for the sake of completeness and to triangulate reported 

information. The PEX contractors are not necessarily involved in these very large projects, but they have daily interaction with the PA efficiency 

teams and many have 10-15 years of experience working in the Massachusetts efficiency market. 
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 PHASE 1 OVERVIEW Appendix A

This section provides a high level summary of DNV GL’s approach and findings during the first phase of the 

PA Differences evaluation. We split this evaluation into two phases, as described in the Phase 1 Scope of 

Work. Phase 1 consisted of an investigation of the available data, and DNV GL performed most of the 

analyses in Phase 2. During scoping for Phase 2, DNV GL, the PAs, and EEAC consultants agreed to a 

deliverable in December and another deliverable in 2015. The principal research steps were as follows: 

Phase 1 Objectives:  

 Identify the feasible and most important differences to analyze in Phase 2. 

 Identify the feasible and most important performance metrics to analyze in Phase 2. 

 Identify analyses to perform in Phase 2 that explain how the differences directly and indirectly affect 

the performance metrics. 

Phase 1 Research Activities:  

 Review of the 2011 billing and program tracking data provided by the PAs. 

 Review of the 2012 billing and program tracking data provided by the PAs.  

 Review of third party data sources. 

 Initial computation and feasibility tests on metrics derived from the 2012 PA data. 

 Review of in-depth interviews already completed by DNV GL for past projects under the C&I 

Evaluation contract. The other projects included the Expedited General Process Evaluation (Project 
7), C&I Program Process Evaluation (Project 10), the Mid-Size Customer Needs Assessment (Project 
19), and Learning from Successful Projects (Project 32). 

 Review of results and methods used for other related projects conducted recently by DNV GL in 
Massachusetts, including the Mid-size Customer Needs Assessment and the 2012 C&I Customer 

Profile report.  

 Consideration of the analyses possible with the feasible metrics. 

 Write an interim report to the PAs and EEAC consultants detailing the results of our investigation 
into available data sources, lists, and summary statistics of difference and performance metrics, and 
a list of the analyses proposed for Phase 2. This included close coordination with the 2012 C&I 
Customer Profile (Project 31) team to ensure that data was consistently presented across the 
reports and that all metrics requested by the PAs and EEAC consultants were included in the two 
efforts. 

 Write a Phase 2 Scope of Work that provides more details, budgets, and timelines for the key 
analyses. 

Phase 1 Key Findings: 

 Most of the metrics proposed in the Phase 1 Scope of Work are feasible with the 2011 and 2012 PA 

data. In addition, our initial investigation into the 2013 PA data indicates that most of the metrics 
feasible with 2012 data are also feasible with 2013 data. 

 The PA billing and tracking databases for 2011, 2012, and 2013 can be the primary data sources for 
Phase 2.  

 Available third party data to supplement the PA databases are limited. DNV GL can supplement the 
available third party data with U.S. Census data on employment. We also can access county tax 
assessor records that provide building vintage and size. Third party data can be aggregated from 
town to the PA-level. 
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 The levels of analysis practical for Phase 2 are PA-level and market segment (customer size x 

industry). 

 The interviews conducted for the Mid-size Customer Needs Assessment contain information 
regarding the PA’s marketing practices relevant to this study. Additional in-depth interviews with key 
PA staff members during Phase 2 are needed to gather qualitative data relevant to this project that 
DNV GL has not yet captured through previous interviewing efforts. 
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A.1. AVAILABLE DATA 
Phase 1 investigated what data were available and feasible to use in analyses during Phase 2. The outcome 
of the database investigation is included in Appendix Table 1. Phase 1 also included a list of recommended 
difference metrics (Appendix Table 2) and performance metrics (3.2) to focus on in Phase 2. 

Appendix Table 1. Databases Investigated in Phase 1 

Data Source 

Useable 
for 

Phase 2 
Analysis

? Notes 

2011 PA Databases Yes 
Includes billing and tracking data. Most of the metrics proposed in the Phase 1 work 
plan were feasible in the 2011 data. See below for details. 

2012 PA Databases Yes 
Includes billing and tracking data. Most of the metrics proposed in the Phase 1 work 
plan were feasible in the 2012 data. See below for details. 

2013 PA Databases Yes 
The team has completed an initial investigation into the 2013 Billing and Tracking data 
and anticipates being able to use these data for Phase 2. 

United States 
Census data  

Yes 

Available data that we can aggregate to PA level: 

 Town-level employment data for 2010-2013. 

 Population density based on the 2010 Census. 

 2011 annual payroll by business type (NAICS code). 

MassGIS' Level 3 
Tax Assessors’ 
Parcel Mapping 
data sets 

Yes 

Building level data that we could aggregate to town then PA: 

 Building size 

 Year of construction 

 Building use (over 600 values) 

  

In-Depth Interview 
results 

Yes 

The team mined past interviews for information relevant to this project. The majority of 
the information was either too qualitative in nature or dated. However, we can use 
results from the Mid-sized Customer Needs interviews. 

Additional Interviews are planned for Phase 2. 

Mid-sized Customer 
Needs project data 

Yes 
These data are the same as the 2011 PA databases, with some data cleaning and 
manipulation added. We can keep or merge in the cleaned and additional variables. 

Existing Building 
Inventory project 

Partial 

Survey results for about 800 customers.  

Based on 2011 Billing data, consolidated to customer rather than account level. 

This survey was stratified on industry and demand. For electric, there are over 400 
National Grid completes, over 200 NSTAR completes, and 20-30 completes for each of 
the smaller PAs. Gas has a similar distribution. Therefore, we could use this survey to 
provide meaningful descriptive statistics for National Grid, NSTAR, and the “rest of the 
PAs”, where the rest of the PAs are aggregated together into a single group. 

2010 PA data No 

2010  Billing and tracking data have limited usability: 

 End use categories and or data reporting incentive, measure, or other 
program cost data are absent from the available tracking data; 

 For variables that are in the data, such as gross annual kWh savings, many 

missing observations.  

2012 Upstream 
Lighting 
Participation 

No 

Aggregated records in PA tracking data. 

DNV GL has transaction level data covering Nov 2011 – Nov 2012.  

Transaction data has addresses but not account IDs. Merge to PA billing/tracking data 
would require matching text fields (company name, address) or geographic merge 
using address. 

CBECS No 

The latest available CBECS data is from 2003. 

Contains BTU/square feet. 

The lowest level of data available is region (New England) and in some cases, industry. 

Data down to the PA-level are not available. 
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A.1.1. DIFFERENCE METRICS 

Difference metrics are variables that measure underlying characteristics of the PAs or customers. Generally, 

these variables will be used to explain how the PAs and their customers differ in ways that could affect the 

performance metrics. Segmenting accounts by difference metrics will provide a framework for understanding 

PA territories differences that may impact consumption and savings opportunities before observing 

differences in consumption, savings, and participation. Appendix Table 2 describes each of the difference 

metrics DNV GL will consider in Stage 2 and the relevance of each metric to the Stage 2 analyses.  

Appendix Table 2. Difference Metrics Recommended for Phase 2 

Metric Description of Metric Purpose of Metric 

Industry 

 Variables: 600 building use codes mapped to 
12 industries (Education, Food Sales, Food 
Service, Healthcare, Lodging, Manufacturing, 
Office, Public Assembly, Retail, Warehouse, 
Other, Unknown) 

 Source: Massachusetts tax assessor 

 Segments: Data available by PA 

DNV GL will map building uses to 12 building use 
codes used in previous DNV GL evaluations. Defining 
PA territories in terms of the distribution of firms by 
industry, size, and vintage can help explain savings 
opportunities and industry penetration. 

 

Different industries will have different equipment 
needs. For example, manufacturing facilities are 
more likely to need compressed air than an office 
setting. 

 

Within an industry, we expect larger buildings to 
have greater energy use than smaller ones. Larger 
buildings thus provide more opportunity for absolute 
savings. 

 

Older buildings likely have more energy saving 
opportunities through retrofits than newer buildings. 

Building Size 

 Variables: Building size in square feet 

 Source: Massachusetts tax assessor 

 Segments: Data available by PA, industry 

Building 
Vintage 

 Variables: Year of construction 

 Source: Massachusetts tax assessor 

 Segments: Data available by PA, industry 

Electric 
Demand 

 Variables: Electric demand per customer 
(KW) 

 Source: PA billing and tracking data  

 Segments: Data available by PA, year, and 
industry 

The demand level provides a key variable for 
distinguishing customers eligible for the Small 
Retrofit (Direct Install) and Large Retrofit programs.  

Energy 

Consumption 

 Variables: Average annual kWh and therms 
consumed, Annual KW 

 Source: PA billing and tracking data  

 Segments: Data available by PA, year, and 
industry 

The amount of savings opportunity for a PA or 
customer segment within a PA territory necessarily 
depends upon the total consumption in a year  

Employment 

and Annual 
Sales 

 Variables: Total workforce, employment rate, 
and wages 

 Source: US Census  

 Segments: Available by zip and NAICs code; 
town and year for roughly ½ towns in MA 

Employment and sales by industry are the primary 

measure of the relative importance and profitability 
of industries within a geographic territory. 
Understanding differing employment rates and sales 
levels can help explain differing levels of investment 
in energy efficiency technology between PA 
territories within the respective industry.  

PA Process 

Differences 

 Variables: Internal segmentation of sales and 

marketing staff, Assignment of account 
representatives to groups of customers, Use 
of project expeditors (PEX) to identify needs 
for mid-size customers, Approaches for 
linking chains and franchises for small 
accounts, Staffing levels, Training, Tools, 
Performance expectations of sales, Use of 
negotiated incentives  

 Source: PA staff in-depth interviews  

 Segments: PA, account size, industry 

Whether PAs have specific sales and marketing 

strategies for targeting customers within certain 
industries and/or size segments, or whether they 
employ specialized PEX contractors to help mid-size 
customers identify energy needs may help explain 
differences in penetration and savings rates within 
certain segments. We will use our knowledge of 
these marketing strategies to explore whether they 
result in differing levels of success in achieving 
savings.  
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 CENSUS AND TAX ASSESSOR DATA BY PA Appendix B

This appendix contains figures and tables from the Census and Tax Assessor data for each PA. It is 

organized by electric PAs first, then Gas PAs. 

B.1. ELECTRIC PAS 

B.1.1. CAPE LIGHT COMPACT  

This section contains building area, building vintage, and wages per square foot details for towns who 

received electricity from Cape Light Compact. 

Summary 

Buildings in Cape Light Compact territory were smaller than the statewide averages. The most common type 

of building in this territory was lodging. Similar to the rest of the state, the Cape experienced a building 

boom in the 1980’s. Wages in the Cape were generally less than the statewide averages. 

Building Area 

The number of buildings and building summary statistics for the Cape Light Compact territory are presented 

in Appendix Table 3 and Appendix Figure 1. Highlights for Cape Light Compact buildings include:  

 9% of the statewide electric PA building observations with building area reported were within the 

Cape Light Compact territory.  

 All Cape Light Compact building types had smaller median areas than the aggregated statewide 

electric PA medians. Manufacturing or industrial buildings had the most extreme difference, at 

approximately one-thirteenth of the statewide electric PA median.  

 Food sales, public assembly, retail, and education had the highest median building areas and 

education had the highest maximum area.  

 Lodging accounted for the largest portion of buildings (24%) and had the lowest median building 

area (530 sq ft). In contrast, lodging accounted for the fifth lowest number of buildings within the 

statewide electric PA territory (6%) and the statewide median building area was nearly seven times 

greater (3,590 sq ft) than Cape Light Compact’s.  

 Office buildings were the second most common building type (23%), followed by other (17%), and 

retail (15%), which all were within the top four most common statewide.  
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Appendix Figure 1. Cape Light Compact Territory Building Area Summary 

 

Sources: (MassGIS 2014) 
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Appendix Table 3. Cape Light Compact Territory Building Area Summary 

Cape Light 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 81  1%  28,138  768  1,932  4,128  15,204  750,279  

Food Sales 10  <1%  34,787  12,148  19,859  30,928  43,479  74,992  

Food Service 295  4%  4,788  456  2,345  3,600  6,121  39,904  

Healthcare 163  2%  9,173  462  2,022  3,500  6,306  209,161  

Lodging 1,845  24%  4,935  200  349  530  2,128  512,296  

Manufacturing or Industrial 163  2%  9,137  320  800  1,214  9,350  167,500  

Office 1,737  23%  4,439 204  960  1,964  5,014  173,100  

Other 1,298  17%  4,737  202  1,637  2,949  5,469  81,133  

Public Assembly 353  5%  8,951  204  2,884  5,685  10,721  102,681  

Retail 1,132  15%  9,649  280  2,336  4,342  8,702  587,640  

Warehouse and Storage 627  8%  6,131  240  1,167  3,199  7,480  98,194  

Overall 7,704  100%  6,220  200  936  2,450  5,906  750,279  

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100 percent due to rounding.  

Source: (MassGIS 2014) 

 

Building Vintage 

The building vintage summary statistics for the Cape Light Compact territory are presented in Appendix 

Figure 2. Cape Light Compact building vintage highlights include:  

 The largest overall share of buildings within the Cape Light Compact territory was built in the 1980s 

(27%). Prior to 1980, the building vintage categories were fairly evenly distributed. Building rates 

decreased in the 1990’s then experienced another acceleration in the first decade of the 2000s. 

 36% of education buildings were constructed prior to 1945; less than occurred statewide (52%). 

 Most food services buildings were constructed prior to the 1960s (52%), which follows the statewide 

distribution.  

 Most healthcare facilities within the Cape Light Compact territory were built in the 1970s (20%) and 

1980s (19%), in contrast to statewide healthcare facilities which were fairly evenly distributed 

between vintage categories. 

 Most lodging buildings had vintages between 1945 and 1989 (85%), with the largest share built 

between 1945 and 1959 (33%). These vintages are younger than the statewide results, for which 

the largest proportion of lodging was built prior to 1920 (28%). 

 Most manufacturing and industrial buildings were built since the 1970s (72%). The largest 

proportion was built in the 1980s (27%). Vintages for manufacturing and industrial buildings were 

more evenly distributed at the state level.  
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 Nearly half of the offices were built in the 1980s (48%), which was a stronger version of the 

statewide trend in which 31% were built in the 1980s.  

 Most public assembly buildings were constructed before 1920 (32%). Building rates in subsequent 

vintage categories remained fairly consistent until the 1990s when the share decreased. The Cape 

Light Compact territory had more evenly distributed categories than the statewide trend, which 

tended towards older construction.  

 Building rates for retail buildings were evenly distributed between vintage categories until the 1990s 

when building decreased.  

 A substantial portion of warehouses were built in the 1980s (46%) and the neighboring decades (18% 

in the 1970s, 7% in the 1990s, and 13% in the 2000s). 
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Appendix Figure 2. Cape Light Compact Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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1980-1989 27%16%10%8%19%23%27%48%16%11%15%46%
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Wages 

The wage summary statistics for the Cape Light Compact territory are presented in Appendix Table 4 and 

Appendix Figure 3. Cape Light Compact wage highlights include:  

 Cape Light Compact territory accounted for 5% of the total reported establishments within the 

electric PA territories, 3% of the employees, and 2% of the total annual payroll.  

 The largest proportion of establishments were offices (31%), retail (21%), manufacturing or 

industrial (13%), and lodging (12%). The statewide data had the same top three categories. The 

Cape Light Compact territory had a greater relative proportion of lodging that at the statewide level 

(6%). 

 The difference between the highest and lowest average wage within the Cape Light Compact 

territory ($33,000) was smaller than the statewide average difference ($66,000). 

 Average annual wages in the food service and food sales building types were slightly higher than the 

statewide average for those industries ($2,000 more and $3,000 more respectively). For all other 

industries, average annual wages in Cape Light Compact territory were less than the statewide 

average.  

o The average office wage was 39% less ($33,000) than the statewide average. 

o The average retail wage was 29% less ($14,000) 

o Manufacturing and industrial average wages were 26% less ($19,000) 

o Lodging average wages were 12% less ($4,000) than the statewide average wage.  
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Appendix Figure 3. Cape Light Compact Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 

 

Appendix Table 4. Cape Light Compact Territory Payroll Summary 

CLC-Electric 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

CLC Annual 
Wages per 
Employee (in 
$1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 58  <1% 3,398  4% 165,989  5% 49 

Food Sales 149  2% 3,770  5% 89,632  3% 24 

Food Service 828  9% 11,037  14% 236,101  7% 21 

Healthcare 683  7% 14,818  18% 733,193  22% 49 

Lodging 1,130  12% 3,526  4% 100,666  3% 29 

Manf. & Indust. 1,244  13% 6,920  9% 370,869  11% 54 

Office 2,913  31% 18,737  23% 965,813  29% 52 

Public Assembly 241  3% 2,872  4% 85,644  3% 30 

Retail 2,003  21% 13,298  16% 433,178  13% 33 

Warehouse 175  2% 2,293  3% 95,082  3% 41 

Overall 9,424  100% 80,669  100% 3,276,167  100% 41 

Source: (EOLWD 2014)  

Note: Percentages may not sum to 100 percent due to rounding. 
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B.1.2. NATIONAL GRID  

This section contains building area, building vintage, and wages per square foot details for towns who 

received electricity from National Grid. 

Summary 

National Grid accounted for slightly over half (51%) of the statewide electric PA building area observations. 

Consequently, the National Grid summary statistics were close to the statewide results. Education buildings 

in National Grid territory were generally smaller than in the state as whole. Average wages in National Grid 

territory were lower than the statewide averages in all ten building types. 

Building Area 

The number of buildings and building summary statistics for the National Grid territory are presented in 

Appendix Table 5 and Appendix Figure 4. National Grid building highlights:  

 National Grid accounted for slightly over half (51%) of the statewide electric PA building area 

observations. Consequently, the National Grid summary statistics were close to the statewide results. 

 The most common building types were: retail (26%), office (20%), other (16%), and warehouse 

and storage (9%). The ranking of these building types in National Grid territory was the same as the 

state as a whole. 

 Food sales, manufacturing, warehouse, and education had the largest median square footage within 

the National Grid territory and across the state. Warehouse and education switched ranks in National 

Grid territory relative to the state as a whole.  

 Education buildings in National Grid territory were smaller than in the state as whole (National Grid 

median = 1,265 sq ft; Statewide median = 9,425).  

 The food sales (8.4% higher), lodging (49.1% higher), manufacturing and industrial (18.6% higher), 

and warehouse and storage (9.8% higher) building types were larger in National Grid territory than 

in the state as a whole. The rest of the building types had median areas within four hundred square 

feet of the statewide medians.  
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Appendix Figure 4. National Grid Territory Building Area Summary 

 

Sources: (City of Boston 2014) and (MassGIS 2014) 

Appendix Table 5. National Grid Territory Building Area Summary 

National Grid - Electric 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 958  2% 34,565  216  4,015  8,160  26,191  732,144  

Food Sales 95  <1% 47,628  471  24,912  46,324  69,216  135,100  

Food Service 2,276  5% 5,537  240  2,264  3,674  6,466  139,451  

Healthcare 1,033  2% 14,763  214  2,368  4,598  9,836  706,065  

Lodging 1,607  4% 16,196  252  2,544  5,352  12,556  391,853  

Manufacturing or Industrial 3,378  8% 46,486  200  7,000  18,211  47,364  1,156,562  

Office 8,264  20% 14,532  200  1,455  3,295  8,639  1,788,320  

Other 6,765  16% 11,344  200  2,560  4,728  8,317  882,936  

Public Assembly 3,161  7% 12,349  200  3,710  7,280  14,442  492,746  

Retail 10,903  26% 10,597  200  2,317  4,405  8,920  722,826  

Warehouse and Storage 3,887  9% 26,126  375  4,010  9,200  24,000  1,185,902  

Overall 42,327  100% 16,573  200  2,449  5,106  11,988  1,788,320  

Sources: (City of Boston 2014) and (MassGIS 2014) 

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100 percent due to rounding. 
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Building Vintage 

The building vintage summary statistics for the National Grid territory are presented in Appendix Figure 5. 

National Grid building vintage highlights include:  

 The National Grid data accounted for nearly half (49%) of the statewide electric PA data.  

 For most building types and overall, the observations followed nearly the same distribution between 

vintage categories as the statewide electric PA data. 

 Education buildings were more evenly distributed across vintage categories than statewide. Though 

most buildings were still constructed before 1920 (31%). 

 A higher percentage of food sales buildings had a vintage in the 1990s and 2000s (42%) than within 

the statewide analysis (34%).  

 A higher proportion of lodging was constructed before 1920 (36%) than statewide (28%), a smaller 

percentage were built between 1945 and 1959 (7%) than statewide (17%), and more were built in 

the 1970s (14% compared with 11%).  

 The remaining building types have a distribution within 2% of the statewide results.  
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Appendix Figure 5. National Grid Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Wages 

The wage summary statistics for the National Grid territory are presented in Appendix Table 6 and Appendix 

Figure 6. National Grid wage highlights include:  

 The National Grid territory accounted for 43% of the total reported establishments within the electric 

PA territories, 38% of the employees, and 31% of the total annual payroll.  

 The top four most common establishments were office (42%), retail (18%), manufacturing and 

industrial (14%), and healthcare (8%), which were also the top four statewide.  

 All ten of the industries had an average wage per employee less than the statewide average. In 

particular: 

o The average lodging wage was 28% less than the statewide average ($9,000 less). 

o Office average wages were 28% less ($23,000 less). 

o Public assembly wages were 16% less ($6,000 less).  

 Offices had the highest percentage of employees (26%) and the greatest share of the territory 

payroll (31%).  

 Healthcare accounted for the second highest percentage of employees (18%) and the third largest 

percentage of total territory payroll (17%). 

 Manufacturing and industry made up 17% of employees and the second highest share (24%) of the 

total payroll.  

Appendix Figure 6. National Grid Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 
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Appendix Table 6. National Grid Territory Payroll Summary 

National Grid-Electric 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

National Grid 
Average 
Annual Wages 
per Employee 
(in $1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 818  1% 80,836  8% 4,010,219  8% 50 

Food Sales 983  1% 26,093  3% 534,024  1% 20 

Food Service 5,674  7% 84,706  8% 1,395,294  3% 16 

Healthcare 6,522  8% 187,296  18% 8,864,443  17% 47 

Lodging 5,048  6% 8,038  <1% 188,629  <1% 23 

Manf. & Indust. 11,002  14% 170,286  17% 12,201,442  24% 72 

Office 33,662  42% 260,452  26% 15,986,206  31% 61 

Public Assembly 1,097  1% 17,451  2% 542,109  1% 31 

Retail 14,655  18% 153,342  15% 6,333,073  12% 41 

Warehouse 1,584  2% 24,531  2% 1,098,006  2% 45 

Overall 81,045  100% 1,013,031  100% 51,153,445  100% 50 

Source: (EOLWD 2014)  

Note: Percentages may not sum to 100% due to rounding. 

 

B.1.3. NSTAR 

This section contains building area, building vintage, and wages per square foot details for towns who 

received electricity from NSTAR. 

Summary 

NSTAR electric service covers about one-third of the buildings in the state. Buildings in NSTAR territory 

tended to be larger than the same types of buildings in the rest of the state, particularly education and 

lodging. The exceptions were manufacturing and food sales, which were smaller in NSTAR territory. In all 

building types, NSTAR territory average wages were about 20% higher than the statewide averages. NSTAR 

electric territory includes almost all of the town of Boston, which likely explains many of the differences from 

the statewide averages. 

Building Area 

The number of buildings and building summary statistics for the NSTAR territory are presented in Appendix 

Table 7 and Appendix Figure 7. NSTAR building highlights:  

 32% of the statewide electric PA building observations with building area reported were served by 

NSTAR electric.  

 The top four most common building types, office (30%), retail (21%), other (13%), and warehouse 

and storage (8%), were also the most common statewide building types (with the ranks of retail and 

office reversed).  

 Only food sales and manufacturing facilities had a median building area less than the statewide 

building area. The median building area for manufacturing was 21% less than the state as a whole.  
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 All other building types had a median greater than the statewide median square footage. The 

median lodging area was more than twice the statewide median, a 114% difference. The next 

greatest difference was in education, where the median building area was a third higher than the 

statewide median.  

 The interquartile ranges for healthcare (24,196 sq ft) and lodging (22,327 sq ft) were much larger 

than for the statewide range (8,689 sq ft and 8.604 sq ft respectively). Additionally, the healthcare 

average building area is even further from the median indicating that the data are highly skewed 

and that the data include a number of large hospitals.  

 

Appendix Figure 7. NSTAR Territory Building Area Summary 

 

Sources: (MassGIS 2014) and (City of Boston 2014) 
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Appendix Table 7. NSTAR Territory Building Area Summary 

NSTAR - Electric 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 1,367  5% 39,599  234  5,880  12,566  43,808  1,091,717  

Food Sales 96  <1% 43,808  1,224  16,355  38,109  64,494  129,910  

Food Service 1,247  5% 5,445  252  2,307  3,910  6,728  58,581  

Healthcare 592  2% 45,370  268  2,399  6,095  26,595  931,991  

Lodging 988  4% 31,759  252  4,775  7,700  27,102  1,042,824  

Manufacturing or Industrial 1,332  5% 28,661  200  4,800  12,117  32,049  852,802  

Office 7,911  30% 27,609  204  1,545  4,737  15,450  2,082,040  

Other 3,512  13% 15,887  200  2,729  5,061  9,964  1,487,580  

Public Assembly 1,659  6% 14,037  308  4,137  8,060  16,318  755,000  

Retail 5,661  21% 12,984  220  2,408  4,860  10,255  1,386,388  

Warehouse and Storage 2,079  8% 26,814  255  4,680  10,128  26,280  3,211,152  

Overall 26,444  100% 22,246  200  2,608  5,860  15,286  3,211,152  

Source: (City of Boston 2014) and (MassGIS 2014) 

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100% due to rounding. 

 

Building Vintage 

The building vintage summary statistics for the NSTAR territory are presented in Appendix Figure 8. NSTAR 

building vintage highlights include:  

 Observations within the NSTAR territory accounted for 32% of the statewide electric PA data.  

 A larger proportion of education buildings were constructed prior to 1920 (48%) than statewide 

(41%).  

 8% more of food service buildings (47%) were constructed prior to 1945. After 1945, the 

percentage of buildings within each category continually decreased.  

 Healthcare facilities were fairly evenly distributed across vintage categories with the exception of 

before 1920 (19%), between 1920 and 1945 (14%), and the 1970s (16%). 

 Half of lodging buildings were constructed prior to 1920, 22% more than statewide (28%).  

 Manufacturing and industrial building vintage was fairly evenly distributed between categories until 

the 1980s when percentages began to drop. This was similar to the statewide trend. 
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Appendix Figure 8. NSTAR Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
 

Wages 

The wage summary statistics for the NSTAR territory are presented in Appendix Table 8 and Appendix Figure 

9. NSTAR wage highlights include:  
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 The NSTAR territory accounted for 43% of the total reported establishments within the electric PA 

territories, 51% of the employees, and 61% of the total annual payroll.  

 Nearly half of the reporting establishments (47%) were offices, followed by retail (17%), 

manufacturing and industrial (9%), and healthcare (7%).  

 All of the NSTAR territory average wages were higher than the statewide averages (20% higher). 

The average public assembly wage was 26% higher than the statewide average, office wages were 

19% higher, and lodging and retail wages were 18% higher than the statewide average. 

 Offices accounted for a much higher percentage of the total payroll (53%) than the corresponding 

share of employment (39%). All other industries had a percentage of total payroll that was less than 

the corresponding share of employment.  

 Healthcare had the second highest percentage of total payroll (15%) and employment (18%).  

Appendix Figure 9. NSTAR Territory Average Wages per Employee in $1,000 

 

Source: (EOLWD 2014) 
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Appendix Table 8. NSTAR Territory Payroll Summary 

NSTAR-Electric 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

NSTAR Avg. 
Annual Wages 
per Employee 
(in $1,000s) 

No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

 Education 1,239  2% 132,285  10% 8,536,076  9% 65 

Food Sales 1,088  1% 25,369  2% 581,644  <1% 23 

Food Service 5,529  7% 100,025  7% 2,070,632  2% 21 

Healthcare 5,970  7% 238,391  18% 14,916,724  15% 63 

Lodging 5,479  7% 17,471  1% 672,779  <1% 39 

Manf. & Indust. 7,016  9% 101,909  8% 8,246,275  8% 81 

Office 37,671  47% 522,220  39% 52,666,947  53% 101 

Public Assembly 1,205  2% 21,248  2% 993,433  1% 47 

Retail 13,806  17% 152,115  11% 8,284,033  8% 54 

Warehouse 1,234  2% 42,695  3% 2,345,353  2% 55 

Overall 80,237  100% 1,353,728  100% 99,313,896  100% 73 

Note: Percentages may not sum to 100% due to rounding.  

Source: (EOLWD 2014)  

 

B.1.4. UNITIL 

This section contains building area, building vintage, and wages per square foot details for towns who 

received electricity from Unitil. 

Summary 

Unitil provided electric service to 1% of the state’s commercial and industrial buildings. Manufacturing 

buildings in Unitil’s service territory were almost twice as large as the state as a whole. Most other types of 

buildings in Unitil’s territory were smaller than in the rest of the state. There were only two food sales 

buildings in Unitil’s territory. Overall average wages were 35% less here than the statewide average. 

Building Area 

The number of buildings and building summary statistics for the Unitil territory are presented in Appendix 

Table 9and Appendix Figure 10. Unitil building highlights:  

 1% of the statewide electric PA building observations with building area reported were within the 

Unitil territory.  

 Retail accounted for the largest share of observations (27%), followed by warehouses and storage 

(16%), offices (15%), and other (15%) all of which were also the top four most common statewide 

(retail, office, other, and warehouses).  

 The manufacturing and industrial median building area was nearly twice the size of the statewide 

median (96% larger). Additionally, the manufacturing and industrial interquartile range was much 

larger (56,521 sq ft) than the statewide range (35,636 sq ft). 
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 Conversely, the median warehouse and storage building area was less than half the statewide 

median (62% less). The warehouse and storage interquartile range was also less (6,591 sq ft) than 

the statewide range (17,844 sq ft).  

 Food sales (10%) and lodging (36%) also had higher median building areas than the statewide 

medians.  

 Most of the other Unitil median building areas were substantially lower than the state medians. In 

particular, the food service building area median was 33% less, the education median was 26% less, 

and the office median was 21% less than the statewide medians.  

 

Appendix Figure 10. Unitil Territory Building Area Summary 

 
Sources: (MassGIS 2014) 
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Appendix Table 9. Unitil Territory Building Area Summary 

Unitil - Electric 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 18  2% 18,525  2,496  3,903  6,944  31,693  77,500  

Food Sales 2  <1% 47,053  27,780  27,780  47,053  66,325  66,325  

Food Service 57  5% 3,244  481  1,542  2,520  4,248  15,834  

Healthcare 18  2% 12,214  1,344  3,393  4,603  6,988  115,848  

Lodging 19  2% 28,108  1,284  3,394  4,896  17,393  308,466  

Manufacturing or Industrial 110  9% 62,663  713  14,272  30,050  70,793  737,568  

Office 178  15% 14,453  204  1,524  2,870  9,354  468,216  

Other 177  15% 10,759  468  2,028  3,800  7,087  273,551  

Public Assembly 94  8% 8,580  720  3,100  6,393  11,536  46,446  

Retail 311  27% 9,219  297  1,890  3,900  7,912  198,650  

Warehouse and Storage 189  16% 8,985  300  909  3,200  7,500  219,900  

Overall 1,173  100% 15,437  204  1,882  4,260  10,862  737,568  

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100% due to rounding.  

Source: (MassGIS 2014) 

 

Building Vintage 

The building vintage summary statistics for the Unitil territory are presented in Appendix Figure 11. Unitil 

building vintage highlights include:  

 Observations within the Unitil territory accounted for 1% of the statewide electric PA data.  

 Overall, the largest share of buildings was constructed prior to 1945 (37%). The proportions of 

buildings within each category were fairly evenly distributed between 1945 and 1989, then 

decreased in the 1990s.  

 Most education buildings had a vintage prior to 1950 (78%), which was stronger than the more 

general statewide trend (68% built before 1950).  

 Only two food sales buildings within the tax assessor data fell within the Unitil territory. Both were 

built in the 1970s.  

 The largest healthcare vintage categories were the 1970s (17%), 1980s (33%), and 1990s (17%). 

The statewide distribution was more uniformly distributed across categories.  

 The distribution of lodging vintage was skewed toward earlier categories. 69% of the buildings were 

constructed prior to 1945. The statewide lodging vintage distribution was more evenly spread across 

categories.  

 The largest proportions of manufacturing and industrial buildings had a vintage prior to 1920 (37%) 

or in the 1980s (23%). These were stronger than the statewide trends of 19% (pre 1920) and 16% 

(1980s).  
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 The Unitil territory office vintage was more evenly distributed than the statewide analysis. The most 

common categories were the 1960s (19%), the 1980s (19%), and before 1920 (18%).  

 The other building types were more heavily skewed toward older categories than the statewide other 

distribution. 53% were built prior to 1945, and 77% were built prior to 1970. Statewide, 53% were 

also built prior to 1945 and 70% were built prior to 1970.  

 46% of public assembly buildings were built prior to 1920, followed by nearly continually decreasing 

percentages in later categories. This follows closely with the statewide trend. 

 The distribution of retail building peaked between 1945 and 1959 (20%) and then consistently 

decreased. The largest share of retail buildings statewide were constructed between 1920 and 1945 

(21%) followed by a decreasing trend. 

 The largest share of warehouse and storage facilities was constructed in the 2000s (41%). 

Statewide, only 13% of warehouse and storage were built in the 2000s, with the largest share built 

in the 1980s (21%). 
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Appendix Figure 11. Unitil Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Wages 

The wage summary statistics for the Unitil territory are presented in Appendix Table 10 and Appendix Figure 

12. Unitil wage highlights include:  

 The Unitil territory accounted for 1% of the total reported establishments within the electric PA 

territories, 1% of the employees, and 0.4% of the total annual payroll.  

 The top four most frequent establishments included offices (39%), retail (17%), manufacturing and 

industrial (16%), and healthcare (9%).  

 Overall wages were 35% less than the statewide average wages. All industry average wages were 

less than the corresponding state average wages. 

 The average lodging wage was 64% less than the statewide average, office wages were 46% less, 

public assembly wages were 43% less, healthcare wages were 37% less, and retail wages were 34% 

less than the state average. The remaining five industries were between 10% and 30% less than the 

statewide average.  

 Retail accounted for the largest share of employees in the territory (20%), though it only accounted 

for 15% of the total payroll (fourth highest). 

 Manufacturing and industrial had the second largest share of employees (19%), and the highest 

proportion of the total payroll (28%).  

Appendix Figure 12. Unitil Electric Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 

48

19

14

34

12

58

46

21

30

37

 -

 500

 1,000

 1,500

 2,000

 2,500

 3,000

0

10

20

30

40

50

60

70

80

90

100

110

Edu. Food Sales Food
Service

Health Lodging Manf. &
Indust.

Office Public
Assmb.

Retail Whs. &
Strg.

N
u
m

b
e
r 

o
f 
E
s
ta

b
li
s
h
m

e
n
ts

 (
+

)

S
ta

te
 A

v
e
ra

g
e
 A

n
n
u
a
l 
W

a
g
e
 (

$
1
,0

0
0
/e

m
p
lo

y
e
e
)

Unitil Average

Number of
Establishments



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 298 

 

Appendix Table 10. Unitil Territory Payroll Summary 

Unitil-Electric 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

Unitil Average 
Annual Wages 
per Employee 
(in $1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 20  1% 1,930  12% 92,182  15% 48 

Food Sales 10  <1% 64  <1% 1,237  <1% 19 

Food Service 120  8% 1,393  9% 19,487  3% 14 

Healthcare 133  9% 2,215  14% 76,200  12% 34 

Lodging 107  7% 152  <1% 1,780  <1% 12 

Manf. & Indust. 243  16% 2,973  19% 172,180  28% 58 

Office 609  39% 2,779  18% 126,733  21% 46 

Public Assembly 22  1% 208  1% 4,398  <1% 21 

Retail 262  17% 3,112  20% 94,381  15% 30 

Warehouse 32  2% 618  4% 23,122  4% 37 

Overall 1,558  100% 15,444  100% 611,700  100% 40 

Note: Percentages may not sum to 100% due to rounding. 

Source: (EOLWD 2014)  

 

B.1.5. WMECO 

This section contains building area, building vintage, and wages per square foot details for towns who 

received electricity from WMECO.  

Summary 

6% of buildings in the state received electricity from WMECO. Buildings in WMECO’s territory were smaller 

than in the rest of the state in 9 out of 11 building types. Buildings in this territory were generally older than 

in the rest of the state, and WMECO territory did not experience a building boom in the 1980’s. Average 

wages were less than the statewide average in all building types except food sales.  

Building Area 

The number of buildings and building summary statistics for the WMECO territory are presented in Appendix 

Table 11 and Appendix Figure 13. WMECO building highlights:  

 6% of the statewide electric PA building observations with building area reported were within the 

WMECO territory.  

 The most frequent building types reporting building area include retail (24%), other (16%), office 

(13%), and warehouse and storage (9%), which were also the top four statewide.  

 Nine out of the eleven building types had a median building area less than the statewide square 

footage. In particular, the median education area was 54% less, food sales area was 45% less, 

public assembly area was 28% less, and the median other area was 24% less than the statewide 

median building area.  

 



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 299 

 

Appendix Figure 13. WMECO Territory Building Area Summary 

 
Sources: (MassGIS 2014) 

Appendix Table 11. WMECO Territory Building Area Summary 

WMECO - Electric 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 230  5% 20,758  314  2,097  4,302  9,753  533,854  

Food Sales 18  <1% 33,498  2,852  12,614  23,478  61,096  77,937  

Food Service 243  5% 5,490  480  2,394  3,778  6,853  51,898  

Healthcare 103  2% 9,401  904  2,270  3,784  10,153  97,410  

Lodging 299  6% 13,894  741  2,774  3,560  10,332  234,028  

Manufacturing or Industrial 432  9% 36,885  238  5,052  11,826  36,165  577,804  

Office 621  13% 9,870  310  1,946  4,019  10,074  395,964  

Other 767  16% 6,665  240  1,986  3,429  6,380  316,508  

Public Assembly 483  10% 10,151  312  2,240  5,099  10,640  185,826  

Retail 1,164  24% 10,840  288  2,341  4,411  8,674  656,071  

Warehouse and Storage 448  9% 17,695  320  3,764  7,494  16,020  476,228  

Overall 4,808  100% 13,406  238  2,400  4,737  10,442  656,071  

Source: (MassGIS 2014) 

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100% due to rounding. 
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Building Vintage 

The building vintage summary statistics for the Unitil territory are presented in Appendix Figure 14. WMECO 

building vintage highlights include:  

 Observations within the WMECO territory accounted for 9% of the statewide electric PA data.  

 Overall, the largest share of buildings was constructed before 1920 (24%) followed by continuously 

decreasing percentages within the subsequent categories. The WMECO building vintage distribution 

does not have as large of an increase in the 1980s (1% increase to 11%) as found in the statewide 

data (6% increase to 16%).  

 Nearly have of education buildings were constructed prior to 1920 (47%), with decreasing 

proportions in later categories.  

 The distribution of food sales buildings were more skewed toward older vintages than the statewide 

food sales data. 28% were constructed prior to 1945 and 51% were built prior to 1960, whereas 

statewide, 18% were built prior to 1945 and 30% were built prior to 1960. 

 The food service building vintage distribution followed closely with the statewide trend. 40% of food 

service buildings were constructed prior to 1945.  

 A slightly higher share of healthcare buildings within the WMECO territory was built prior to 1945 

(24%) when compared with the statewide distribution (18%).  

 The largest lodging category was the 1990s in which 29% were built. An additional quarter of 

lodging buildings were constructed before 1920. Statewide, the largest vintage category was prior to 

1920 (28%) and the 1990s was one of the smallest categories (6%).  

 Manufacturing and industrial vintage categories up through the 1990s were fairly even. In the 2000s, 

the percentage dropped (3%). The statewide trend was similar, though the percentage began falling 

in the 1990s.  

 23% of offices were built prior to 1920. The categories between 1920 and 1979 were fairly evenly 

distributed. In the 1980s, the percentage increased to 17%, which is less than the statewide 

increase to 31%.  

 The distribution of other buildings followed closely with the statewide trend. 35% of buildings, both 

within the WMECO territory and statewide, were built prior to 1920. Between 1920 and 1945, 15% 

were built within the WMECO territory and 18% were built statewide. The distribution between 

vintage categories until the 1990s were fairly consistent, followed by a decrease in the 1990s and 

2000s.  

 The public assembly vintage distribution was very similar to the statewide trend with slightly more 

buildings constructed before 1920 (43%) than statewide (38%).  

 The retail distribution pattern follows closely with the statewide trend, slightly shifted toward more 

recent vintage categories. For instance, before 1920, 13% were built in the WMECO territory and 16% 

were built statewide. In the 1960s, 18% were built in the WMECO territory and 13% were built 

statewide.  
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 The warehouse and storage vintage distribution peaked in the 1960s (18%) whereas statewide, the 

distribution peaked in the 1980s (21%).  
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Appendix Figure 14. WMECO Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Wages 

The wage summary statistics for the WMECO territory are presented in Appendix Table 12 and Appendix 

Figure 15. WMECO wage highlights include:  

 The WMECO territory accounted for 8% of the total reported establishments within the electric PA 

territories, 7% of the employees, and 5% of the total annual payroll.  

 More than half (52%) of the reporting establishments were offices, followed by retail (15%), 

healthcare (7%), and food service (6%).  

 All industries, except for food sales, had an average wage less than the statewide average. The 

average food sales wage was 6% higher ($1,000 higher). 

 The average public assembly wage was nearly half (48%) the statewide average.  

 Office wages were 40% less, lodging wages were 28% less, retail wages were 25% less, and food 

service average wages were 22% less. The other industries had wages between 3% and 20% less 

than the statewide average wage.  

 Offices had the highest share of employees (25%) and the largest share of the total payroll (29%).  

 Retail, which had the second highest number of establishments, had the third most employees (14%) 

and the fifth largest share of total payroll (11%). 

 Healthcare, which had the fourth largest percentage of establishments, had the second highest 

share of both employees (20%) and payroll (22%). 

Appendix Figure 15. WMECO Electric Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 
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Appendix Table 12. WMECO Territory Payroll Summary 

WMECO-Electric 

Building Type 

Establishments Employees 
Total Annual 
Payroll (in $1,000s) 

WMECO Avg. 
Annual Wages 
per Employee 
(in $1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 228  1% 25,688  13% 1,245,458  15% 48 

Food Sales 153  <1% 4,171  2% 97,030  1% 23 

Food Service 916  6% 14,830  8% 216,111  3% 15 

Healthcare 1,156  7% 39,079  20% 1,823,946  22% 47 

Lodging 899  6% 1,621  <1% 37,713  <1% 23 

Manf. & Indust. 1,581  10% 22,727  12% 1,316,138  16% 58 

Office 8,236  52% 47,657  25% 2,417,899  29% 51 

Public Assemb. 182  1% 4,192  2% 80,198  <1% 19 

Retail 2,402  15% 26,257  14% 907,060  11% 35 

Warehouse 214  1% 6,148  3% 303,292  4% 49 

Overall 15,967  100% 192,370  100% 8,444,846  100% 44 

Source: (EOLWD 2014)  

Note: Percentages may not sum to 100% due to rounding. 

B.2. GAS PAS 

B.2.1. BERKSHIRE GAS 

Summary 

Three percent of buildings across the state fell into Berkshire Gas’s territory. The median area of most 

building types was smaller in Berkshire territory than the state as a whole. The two exceptions were lodging 

and office, which were larger than in the state as a whole. Berkshire territory building vintages closely 

followed the statewide trends except for a larger proportion of building before 1920. All building types other 

than food sales had an average wage less than the statewide average wage.  

Building Area 

The number of buildings and building summary statistics for the Berkshire Gas territory are presented in 

Appendix Table 13 and Appendix Figure 16. Berkshire Gas building highlights:  

 Three percent of the statewide gas PA building observations with building area reported were within 

the Berkshire Gas territory.  

 The most frequent building types reporting building area include retail (25%), other (19%), office 

(13%), and public assembly (8%).  

 Eight out of the eleven building types had a median building area less than the statewide square 

footage. Overall, however, the median building area was only 1% less than the statewide building 

area median.  

 The median food sales building area was 46% smaller, healthcare and education buildings were 35% 

smaller, manufacturing building areas were 23% smaller, and warehouse facilities were 21% smaller 

than the statewide median building areas.  
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 The median lodging area was 75% larger and offices were 12% larger than the statewide median 

square footage.  

Appendix Figure 16. Berkshire Gas Territory Building Area Summary 

 
Sources: (MassGIS 2014) 
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Appendix Table 13. Berkshire Gas Territory Building Area Summary 

Berkshire - Gas 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 149  5% 33,488  216  2,642  6,168  18,871  732,144  

Food Sales 17  <1% 35,130  2,852  12,614  24,220  61,096  85,065  

Food Service 169  6% 4,762  480  2,316  3,507  5,914  21,011  

Healthcare 104  3% 8,823  250  1,632  3,095  7,779  91,474  

Lodging 158  5% 19,408  741  3,740  7,256  18,614  234,028  

Manufacturing or Industrial 231  8% 41,239  238  4,800  12,700  39,849  317,241  

Office 386  13% 12,392   310  1,964  4,096  10,140  395,964  

Other 574  19% 9,683  200  2,646  4,717  8,424  316,508  

Public Assembly 242  8% 13,572  720  3,600  6,267  13,410  492,746  

Retail 737  25% 11,184   288  2,160  4,339  8,800  656,071  

Warehouse and Storage 238  8% 19,660  320  3,744  7,259  14,070  476,228  

Overall 3,005  100% 15,457  200  2,523  5,160  11,292  732,144  

Sources: (MassGIS 2014) and (City of Boston 2014)  

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100% due to rounding. 

 

Building Vintage 

The building vintage summary statistics for the Berkshire Gas territory are presented in Appendix Figure 17. 

Berkshire Gas building vintage highlights include:  

 Five percent of the statewide gas PA building observations with year built reported were within the 

Berkshire Gas territory.  

 Overall, the largest share of buildings was constructed before 1920 (32%) followed by decreasing 

percentages in later decades. The Berkshire Gas territory followed a similar general tend as the 

statewide distribution with a higher share built prior to 1920 (22%) and less built in the 1980s 

(10%). Every building category had a larger share built before 1920 than in the statewide 

distribution. 

 Over half (52%) of the education buildings were constructed prior to 1920, which is 12% more than 

the statewide share built before 1920 (40%).  

 The vintage distribution of food sales buildings peaked between 1945 and 1949 when 24% were 

built. Fifty-two percent of buildings were built between 1920 and 1969. Statewide, a large share of 

buildings was also built between 1920 and 1969 (37%), though the largest proportion was built in 

the 1990s (19%).  

 A larger proportion of food service buildings were built before 1920 (28%) than statewide (18%),  

 The largest proportion of healthcare facilities were built before 1920 (30%).  
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 Forty-two percent of lodging buildings were built before 1920, 13% more than the statewide 

proportion (29%).  

 The distribution of manufacturing and industrial building vintage peaked before 1920 (23%) and 

then varied to some extent across categories without a clear overall trend. The statewide 

distribution was similar, with slightly less variation in later decades.  

 In contrast with the statewide distribution, the largest share of offices within the Berkshire Gas 

territory was built prior to 1920 (36%). Statewide, the largest share was built in the 1920s. 

 The largest share of other buildings were built prior to 1920 (45%), which was greater than 

statewide (34%). Over the later decades, the percentages tended to decrease. 

 Over half (51%) of the public assembly buildings within the data were built before 1920, 15% more 

than statewide (36%).  
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Appendix Figure 17. Berkshire Gas Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Wages 

The wage summary statistics for the Berkshire Gas territory are presented in Appendix Table 14 and 

Appendix Figure 18. Berkshire Gas wage highlights include:  

 The Berkshire Gas territory accounted for 3% of the total reported establishments within the gas PA 

territories, 3% of the employees, and 2% of the total annual payroll.  

 Offices made up the largest share of reporting establishments (40%), followed by retail (18%), 

lodging (8%), and healthcare (8%).  

 All building types other than food sales had an average wage less than the statewide average wage.  

 The food sales average wage was 10% ($2,000) higher than the statewide average wage. 

 The average office wage was nearly half (49%) the statewide average wage, public assembly was 46% 

less, retail was 36% less, and lodging was 31% less than the state average wage. The remaining 

industries were between 27% and 20% less than the state average.  

 Offices had the highest share of employees (20%) and the largest share of the total payroll (23%).  

 Education had the second largest share of employees (18%) and also had the second largest share 

of the payroll (22%).  

Appendix Figure 18. Berkshire Gas Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 
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Appendix Table 14. Berkshire Gas Territory Payroll Summary 

Berkshire - Gas 

Building Type 
Establishments Employees 

Total Annual Payroll 
(in $1,000s) 

Berkshire Avg. 

Annual Wages 
per Employee 
(in $1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 135  2% 16,779  18% 818,474  22% 49 

Food Sales 61  <1% 2,835  3% 68,311  2% 24 

Food Service 563  8% 8,016  9% 115,285  3% 14 

Healthcare 594  8% 16,109  18% 675,251  19% 42 

Lodging 608  8% 2,012  2% 49,380  1% 25 

Manf. & Indust. 795  11% 9,781  11% 541,740  15% 55 

Office 2,893  40% 18,242  20% 840,473  23% 46 

Public Assemb. 113  2% 2,042  2% 45,873  1% 22 

Retail 1,291  18% 13,978  15% 424,691  12% 30 

Warehouse 102  1% 1,662  2% 68,906  2% 41 

Overall 7,155  100% 91,456  100% 3,648,383  100% 40 

Source: (EOLWD 2014)  

Note: Percentages may not sum to 100% due to rounding. 

 

B.2.2. COLUMBIA GAS 

Summary 

One-fifth (20%) of buildings in the state were in Columbia’s service territory. The median area of most 

building types was smaller in Columbia territory than the rest of the state. Exceptions included food sales, 

manufacturing, and warehouse. Building vintage patterns in Columbia territory were similar to the state as a 

whole. Overall wages in Columbia territory were 17% less than in the state as a whole; all building types in 

Columbia territory had average wages lower than the state averages. 

Building Area 

The number of buildings and building summary statistics for the Columbia Gas territory are presented in 

Appendix Table 15 and Appendix Figure 19. Columbia Gas building highlights:  

 Twenty percent of the statewide gas PA building observations with building area reported were 

within the Columbia Gas territory.  

 The most frequent building types reporting building area included retail (26%), office (22%), other 

(13%), and warehouse and storage (11%).  

 All but four of the eleven building types had a median building area less than the statewide square 

footage. Overall, the median building area within the Columbia Gas territory was 2% less than the 

statewide gas PA territory median building area.  

 The median food sales building was 33% larger than the statewide median, warehouse and storage 

facilities were 30% larger, and manufacturing and industrial facilities were 12% larger.  
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 The median education facility building area was 45% less than the statewide median, offices were 

14% smaller, and other buildings were 12% less than the statewide median. The remaining building 

types were between 10% less and 1% more than the statewide medians. 

Appendix Figure 19. Columbia Gas Territory Building Area Summary 

 
Sources: (MassGIS 2014) 
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Appendix Table 15. Columbia Gas Territory Building Area Summary 

Columbia - Gas 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 429  2% 26,242  498  3,040  5,184  14,422  520,230  

Food Sales 39  <1% 54,203  1,853  28,724  59,696  69,951  135,100  

Food Service 936  5% 5,482  454  2,385  3,767  6,409  94,500  

Healthcare 354  2% 10,156  339  2,480  4,305  8,511  202,255  

Lodging 576  3% 18,126  640  2,759  4,168  16,521  340,234  

Manufacturing or Industrial 1,549  9% 48,216  240  7,304  18,640  48,930  1,156,562  

Office 3,718  22% 11,649  203  1,492  3,150  7,824  746,711  

Other 2,199  13% 9,725  240  2,307  4,090  7,688  451,000  

Public Assembly 1,207  7% 12,874  500  4,020  7,490  14,934  185,826  

Retail 4,440  26% 11,640  240  2,400  4,667  9,629  1,098,158  

Warehouse and Storage 1,831  11% 33,437  388  5,136  12,000  33,600  756,000  

Overall 17,278  100% 17,384  203  2,491  5,119  12,880  1,156,562  

Source: (MassGIS 2014) 

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100% due to rounding. 

Building Vintage 

The building vintage summary statistics for the Columbia Gas territory are presented in Appendix Figure 20. 

Columbia Gas building vintage highlights include:  

 Twenty percent of the statewide gas PA building observations with year built reported were within 

the Columbia Gas territory.  

 Overall, the building vintage distribution for the Columbia Gas territory was similar to the statewide 

distribution. The largest share of buildings was constructed prior to 1920 (19%).  

 The largest share of education facilities were built before 1920 (31%), which is 9% less than 

statewide (40%).  

 Office construction peaked in the 1980s, similar to the statewide trend.  

 Thirty-four percent of retail facilities were built between 1920 and 1959. Statewide, 37% were built 

within the same time frame. Since the 1960s, the percentages within each category have decreased.  

 The warehouse and storage distribution peaked in the 1980s when nearly a quarter (23%) of the 

buildings were constructed.  
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Appendix Figure 20. Columbia Gas Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Wages 

The wage summary statistics for the Columbia Gas territory are presented in Appendix Table 16 and 

Appendix Figure 21. Columbia Gas wage highlights include:  

 The Columbia Gas territory accounted for 18% of the total reported establishments within the gas 

PA territories, 15% of the employees, and 11% of the total annual payroll.  

 Offices made up the largest share of reporting establishments (45%), followed by retail (18%), 

manufacturing and industrial (13%), and healthcare (8%). 

 All industries had an average wage less than the statewide average wage. Overall, the Columbia 

territory average wage was 17% less than the statewide average.  

 The average office wage was 40% of the statewide average wage, lodging was 37% less, and the 

average education wage was 20% less than the state average wage. The remaining industries were 

between 20 and 3% less than the state average.  

 Offices had the highest share of employees (25%) and the largest share of the total payroll (28%).  

 Healthcare had the second largest share of employees (18%) and the third largest share of the 

payroll (16%).  

Appendix Figure 21. Columbia Gas Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 
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Appendix Table 16. Columbia Gas Territory Payroll Summary 

Columbia - Gas 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

Columbia Avg. 
Annual Wages 
per Employee 
(in $1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 499  1% 41,648  8% 2,023,780  8% 49 

Food Sales 490  1% 13,644  3% 291,271  1% 21 

Food Service 2,589  6% 43,882  8% 699,979  3% 16 

Healthcare 3,272  8% 90,170  17% 4,216,913  16% 47 

Lodging 2,107  5% 2,914  <1% 64,718  <1% 22 

Manf. & Indust. 5,637  13% 91,033  17% 6,247,681  24% 69 

Office 19,597  45% 134,767  25% 7,359,505  28% 55 

Public Assemb. 594  1% 11,609  2% 390,405  2% 34 

Retail 7,813  18% 88,931  17% 3,903,719  15% 44 

Warehouse 833  2% 16,836  3% 777,010  3% 46 

overall 43,431  100% 535,434  100% 25,974,982  100% 49 

Note: Percentages may not sum to 100% due to rounding.  

Source: (EOLWD 2014)  

 

B.2.3. LIBERTY GAS 

Summary 

Three percent of the buildings in the state fell within Liberty Gas territory. The median building size in 

Liberty territory was greater than the statewide median, particularly for the lodging building type. All 

industries except food sales had an average wage less than the statewide average wage. Overall, the Liberty 

territory average wage was 41% less than the statewide average. 

Building Area 

The number of buildings and building summary statistics for the Liberty Gas territory are presented in 

Appendix Table 17and Appendix Figure 22. Liberty Gas building highlights:  

 Three percent of the statewide gas PA building observations with building area reported were within 

the Liberty Gas territory.  

 The most frequent building types reporting building area include retail (32%), office (15%), other 

(13%), and manufacturing and industrial (11%).  

 Overall, the median building area within the Liberty Gas territory was 8% higher than the statewide 

gas PA territory median building area.  

 Three building types had median square footage less than the statewide medians. The median retail 

area was 10% less, the warehouse and storage area was 8% less, and the education area was 4% 

less than the statewide median.  

 The median lodging building area was 89% larger than the statewide median, the manufacturing 

and industrial median building area was 44% larger, and other buildings were 29% larger than the 



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 316 

 

median statewide building area. The remaining building types had a median area between one and 

15% larger than the statewide median.  

Appendix Figure 22. Liberty Gas Territory Building Area Summary 

 
Sources: (MassGIS 2014) 
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Appendix Table 17. Liberty Gas Territory Building Area Summary 

Liberty - Gas 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 54  2% 26,673  1,120  4,200  9,045  28,740  226,473  

Food Sales 10  <1% 52,788  15,120  28,946  51,902  78,876  86,843  

Food Service 161  6% 6,580  432  2,436  4,102  6,664  117,041  

Healthcare 64  2% 32,205  1,271  3,358  4,827  13,597  659,762  

Lodging 78  3% 19,469  1,371  4,896  7,826  30,878  88,794  

Manufacturing or Industrial 310  11% 61,962  224  6,402  23,877  64,857  599,760  

Office 431  15% 9,457  723  1,965  4,108  8,281  190,265  

Other 356  13% 18,583  256  3,437  6,021  10,730  422,083  

Public Assembly 206  7% 15,978  572  3,760  8,898  22,955  105,005  

Retail 878  32% 13,978  200  2,256  4,273  9,000  741,896  

Warehouse and Storage 235  8% 18,976  920  4,250  8,495  16,416  501,018  

Overall 2,783  100% 20,313  200  2,800  5,636  14,600  741,896  

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100% due to rounding.  

Source: (MassGIS 2014) 

 

Building Vintage 

The building vintage summary statistics for the Liberty Gas territory are presented in Appendix Figure 23. 

Liberty Gas building vintage highlights include:  

 Three percent of the statewide gas PA building observations with year built reported were within the 

Liberty Gas territory.  

 Overall, nearly a quarter (23%) of buildings was constructed before the 1920s. 

 The distribution of construction for education buildings in Liberty Gas territory followed a similar 

trend as the statewide data, but the statewide proportion built before 1920 was greater (Liberty: 

24%; statewide: 40%).  

 The food service distribution was bimodal, peaking between 1945 and 1959 (17%) as well as in the 

1980s (15%). Statewide, the distribution also peaked between 1945 and 1959 but then consistently 

decreased.  

 The largest share of healthcare facilities was built prior to 1920 (26%), followed by a sharp decline 

between 1920 and 1945 (6%), an increase until the 1970s (17%), and then a consistent decline 

across the remaining vintage categories.  

 Nearly half (49%) of lodging facilities were built before 1920, 20% more than the statewide share.  

 Twenty-nine percent of manufacturing or industrial buildings had a vintage before 1920.  

 The largest proportions of offices were built before 1920 (20%) and in the 1980s (18%), which is 

similar to the statewide trend.  
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 Thirty-six percent of other buildings were constructed prior to 1920 and then the proportion 

continued to decrease.  

 The largest share of public assembly buildings were constructed before 1920 (38%), similar to the 

statewide trend.  

 The warehouse and storage vintage distribution fluctuated, beginning with 17% of buildings 

constructed before 1920, decreasing to 6% in the 1960s, increasing to 16% in the 1980s, and then 

decreasing, increasing, and decreasing again across the last categories.  
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Appendix Figure 23. Liberty Gas Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Wages 

The wage summary statistics for the Liberty Gas territory are presented in Appendix Table 18 and Appendix 

Figure 24. Liberty Gas wage highlights include:  

 The Liberty Gas territory accounted for 2% of the total reported establishments within the gas PA 

territories, 2% of the employees, and 1% of the total annual payroll.  

 Offices made up the largest proportion of reporting establishments (40%), followed by retail (19%), 

manufacturing and industrial (14%), and healthcare (8%). 

 All industries except food sales had an average wage less than the statewide average wage. Overall, 

the Liberty territory average wage was 41% less than the statewide average.  

 The average food service wage was just 2% higher than the statewide average.  

 The average office and public assembly wages were 55% less than the statewide average, the retail 

wage was 38% less, the lodging wage was 34% less, and manufacturing and industrial wages were 

33% less than the statewide average. The remaining industries were between 30 and 13% less than 

the statewide average. 

 Healthcare had the largest share of employees (22%) and the largest share of the total payroll 

(25%).  

 Offices had the second largest share of employees (20%) and the third largest share of the payroll 

(21%).  

Appendix Figure 24. Liberty Gas Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 
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Appendix Table 18. Liberty Gas Territory Payroll Summary 

Liberty - Gas 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

Liberty Avg. 
Annual 
Wages per 
Employee (in 
$1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 43  <1% 3,614  6% 177,050  8% 49 

Food Sales 86  2% 1,717  3% 38,289  2% 22 

Food Service 375  7% 5,460  9% 79,528  3% 15 

Healthcare 473  8% 13,220  22% 577,132  25% 44 

Lodging 388  7% 678  1% 15,927  <1% 23 

Manf. & Indust. 794  14% 10,220  17% 519,056  23% 51 

Office 2,233  40% 11,853  20% 481,365  21% 41 

Public Assembly 74  1% 802  1% 15,093  <1% 19 

Retail 1,070  19% 11,356  19% 337,547  15% 30 

Warehouse 94  2% 1,215  2% 55,079  2% 45 

Overall 5,630  100% 60,135  100% 2,296,068  100% 38 

Source: (EOLWD 2014)  

Note: Percentages may not sum to 100% due to rounding. 

 

B.2.4. NATIONAL GRID GAS 

Summary 

The majority (52%) of buildings across the state fell into National Grid gas territory. Overall median building 

size in National Grid gas territory was slightly less than the statewide median. Education and healthcare 

facilities had greater median areas than the state as a whole. Overall, the National Grid territory building 

vintage distribution followed the statewide distribution closely. Wages in National Grid gas territory were 

similar to those in the rest of the state.  

Building Area 

The number of buildings and building summary statistics for the National Grid Gas territory are presented in 

Appendix Table 19 and Appendix Figure 25. National Grid Gas building highlights:  

 Fifty-two percent of the statewide gas PA building observations with building area reported were 

within the National Grid territory.  

 The most frequent building types reporting building area include office (27%), retail (22%), other 

(14%), and warehouse and storage (8%).  

 Overall, the median building area within the National Grid territory was 5% less than the statewide 

gas PA territory median building area.  

 Three building types had median square footage greater than the statewide medians. The median 

education building area was 31% larger than the statewide median, healthcare facilities were 3% 

larger, and public assembly buildings were 2% larger than the statewide median.  
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 The median lodging building area was 31% less than the statewide median, the median 

manufacturing and industrial building area was 13% less, and the median warehouse and storage 

building area was 11% less than the statewide median square footage. The remaining building types 

have a median area between 0.5% and 6% less than the statewide medians.  

Appendix Figure 25. National Grid Gas Territory Building Area Summary 

 
Sources: (MassGIS 2014) 
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Appendix Table 19. National Grid Territory Building Area Summary 

National Grid - Gas 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 1,386  3% 42,550  234  5,560  12,300  45,951  1,091,717  

Food Sales 108  <1% 45,737  1,224  19,197  43,935  65,811  129,910  

Food Service 2,187  5% 5,405  240  2,218  3,763  6,517  139,451  

Healthcare 1,001  2% 31,225  214  2,140  4,894  14,796  931,991  

Lodging 2,974  7% 14,786   200  512  2,856  8,016  1,042,824  

Manufacturing or Industrial 2,480  5% 34,800  200  5,730  14,458  37,258  974,044  

Office 12,390  27% 20,791  200  1,275  3,419  10,350  2,082,040  

Other 6,133  14% 12,816  200  2,420  4,645  8,520  1,335,000  

Public Assembly 2,919  6% 13,527  200  3,926  7,920  15,264  755,000  

Retail 9,967  22% 11,111  200  2,408  4,710  9,768  752,887  

Warehouse and Storage 3,617  8% 22,509  200  3,294  8,217  21,456  1,185,902  

Overall 45,162  100% 17,827  200  2,102  4,960  12,152  2,082,040  

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100% due to rounding.  

Source: (City of Boston 2014) and (MassGIS 2014) 

 

Building Vintage 

The building vintage summary statistics for the National Grid Gas territory are presented in Appendix Figure 

26. National Grid Gas building vintage highlights include:  

 Fifty-one percent of the statewide gas PA building observations with year built reported were within 

the National Grid territory.  

 Overall, the National Grid territory building vintage distribution followed the statewide distribution 

closely which would be expected since the National Grid territory includes such a large share of the 

statewide gas PA data.  

 Most education buildings were constructed before 1920 (43%), followed by a continuously 

decreasing trend similar to the statewide pattern.  

 Eighteen percent of healthcare facilities were built before 1920 and in the 1970s. Between these two 

categories, the share of buildings decreased to a low of 10% between 1945 and 1959.  

 Manufacturing or industrial building peaked before 1920 (17%) and again in the 1980s (16%), 

following the statewide trend.  

 Office construction peaked in the 1980s (36%), which also occurred statewide.  

 The largest proportion of warehouse and storage facilities were built in the 1980s (25%), following 

the statewide trend.  
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Appendix Figure 26. National Grid Gas Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Wages 

The wage summary statistics for the National Grid territory are presented in Appendix Table 20 Appendix 

Figure 27. National Grid wage highlights include:  

 The National Grid territory accounted for 48% of the total reported establishments within the gas PA 

territories, 48% of the employees, and 51% of the total annual payroll.  

 Offices made up the largest share of reporting establishments (45%), followed by retail (17%), 

manufacturing and industrial (10%), and healthcare (8%). 

 All industries except food sales and public assembly had an average wage higher than the statewide 

average wage; however, all average wages were within 10% and most were within 5% of the 

statewide average wage. Overall, the National Grid territory average wage was 5% higher than the 

statewide average.  

 Offices had the largest share of employees (35%) and the largest share of the total payroll (49%) 

which was substantially higher than the employment share.  

 Healthcare had the second largest share of employees (18%) and the second largest share of the 

payroll (15%).  

Appendix Figure 27. National Grid Gas Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 
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Appendix Table 20. National Grid Gas Territory Payroll Summary 

National Grid - Gas 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

National Grid 
Avg. Annual 
Wages per 
Employee in 
$1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 1,464  1% 157,148  9% 9,809,776  8% 62 

Food Sales 1,610  1% 38,763  2% 838,447  <1% 22 

Food Service 8,059  7% 136,257  8% 2,702,777  2% 20 

Healthcare 8,847  8% 311,539  18% 18,379,996  15% 59 

Lodging 7,883  7% 22,182  1% 796,283  <1% 36 

Manf. & Indust. 11,715  10% 169,885  10% 13,374,780  11% 79 

Office 50,922  45% 619,790  35% 58,728,446  49% 95 

Public Assembly 1,755  2% 28,506  2% 1,169,881  <1% 41 

Retail 19,821  17% 210,334  12% 10,743,375  9% 51 

Warehouse 1,908  2% 53,848  3% 2,846,310  2% 53 

overall 113,984  100% 1,748,252  100% 119,390,071  100% 68 

Source: (EOLWD 2014)  

Note: Percentages may not sum to 100% due to rounding. 

 

B.2.5. NSTAR GAS 

Summary 

About one-fifth (19%) of the buildings in the state fell within the NSTAR gas territory. Overall, the median 

building area within the NSTAR territory was 16% larger than the statewide gas PA territory median building 

area. Building vintage trends for NSTAR gas territory were similar to the trends for the state as a whole. All 

building types had an average wage higher than the statewide average wage. Overall, the NSTAR territory 

average wage was 11% greater than the statewide average. 

Building Area 

The number of buildings and building summary statistics for the NSTAR Gas territory are presented in 

Appendix Table 21 and Appendix Figure 28. NSTAR Gas building highlights:  

 Nineteen percent of the statewide gas PA building observations with building area reported were 

within the NSTAR territory.  

 The most frequent building types reporting building area include retail (23%), office (20%), other 

(18%), and warehouse and storage (9%).  

 Overall, the median building area within the NSTAR territory was 16% larger than the statewide gas 

PA territory median building area.  

 Two building types had median square footage less than the statewide medians. The food sales 

median was 19% less than the statewide median area and the education median was 9% less than 

the statewide median.  
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 The median lodging square footage was more than double toe statewide median (105% more), the 

median office area was 39% larger, the median warehouse and storage area was 12% larger, and 

the median food service area was 10% higher than the statewide median area.  

Appendix Figure 28. NSTAR Gas Territory Building Area Summary 

 
Sources: (City of Boston 2014) and (MassGIS 2014) 
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Appendix Table 21. NSTAR Territory Building Area Summary 

NSTAR - Gas 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 739  5% 27,871  400  4,800  8,576  26,505  695,962  

Food Sales 53  <1% 40,864  471  15,744  36,656  65,650  121,482  

Food Service 763  5% 6,016  252  2,546  4,214  7,360  47,601  

Healthcare 466  3% 18,632  456  2,396  5,140  10,626  706,065  

Lodging 509  3% 26,634  480  4,462  8,509  30,924  417,778  

Manufacturing or Industrial 1,054  6% 38,361  240  6,424  16,789  40,204  1,075,258  

Office 3,310  20% 23,984  204  1,904  5,054  16,800  851,375  

Other 2,940  18% 12,706  200  2,667  5,058  8,657  1,487,580  

Public Assembly 1,187  7% 13,048  378  4,042  7,905  15,946  189,388  

Retail 3,751  23% 14,488  228  2,538  5,000  10,587  1,386,388  

Warehouse and Storage 1,549  9% 29,639  255  4,712  10,300  25,736  3,211,152  

Overall 16,321  100% 19,760  200  2,880  6,041  14,910  3,211,152  

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100% due to rounding. 

Sources: (City of Boston 2014) and (MassGIS 2014) 

 

Building Vintage 

The building vintage summary statistics for the NSTAR Gas territory are presented in Appendix Figure 29. 

NSTAR Gas building vintage highlights include:  

 Nineteen percent of the statewide gas PA building observations with year built reported were within 

the NSTAR territory.  

 Overall, the largest share of buildings had a vintage before 1920 (24%). In most of the other 

vintage categories the percentages decrease, with the exception of the 1980s (13%).  

 The largest share of education buildings were constructed prior to 1920 (39%), following the 

statewide trend.  

 The largest share of healthcare facilities were built in the 1980s (20%). Statewide, however, the 

largest share was built before 1920 (18%).  

 The greatest share of lodging buildings had a vintage before 1920 (41%), which was 11% higher 

than the statewide share.  

 The vintage trends for manufacturing or industrial buildings were similar to the state as a whole.  

 The largest share of offices were built before 1920 (26%) and then declined until the 1980s when 

the proportion of buildings jumped up to 23%. The statewide trend was similar, though a larger 

share of buildings was built in the 1980s (32%) than before 1920 (19%).  
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Appendix Figure 29. NSTAR Gas Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Wages 

The wage summary statistics for the NSTAR territory are presented in Appendix Table 22 and Appendix 

Figure 30. NSTAR wage highlights include:  

 The NSTAR territory accounted for 27% of the total reported establishments within the gas PA 

territories, 32% of the employees, and 36% of the total annual payroll.  

 Offices make up the largest share of reporting establishments (46%), followed by retail (17%), 

manufacturing and industrial (9%), and food service (7%). 

 All industries had an average wage higher than the statewide average wage. Overall, the NSTAR 

territory average wage was 11% greater than the statewide average.  

 The average public assembly wage was 22% higher than the state average and lodging and offices 

wages were 11% higher than the state average. The other industries had average wages between 

eight and 3% higher than the state average wages. 

 Offices had the largest share of employees (37%) and the largest share of the total payroll (51%).  

 Healthcare had the second largest share of employees (19%) and the third largest share of payroll 

(17%).  

Appendix Figure 30. NSTAR Gas Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 
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Appendix Table 22. NSTAR Territory Payroll Summary 

NSTAR - Gas 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

NSTAR Avg. 
Annual 
Wages per 
Employee (in 
$1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 878  1% 113,010  10% 7,416,437  9% 66 

Food Sales 938  1% 19,760  2% 439,945  <1% 22 

Food Service 4,822  7% 87,741  8% 1,786,775  2% 20 

Healthcare 4,494  7% 225,677  19% 13,887,546  17% 62 

Lodging 4,776  7% 15,569  1% 611,691  <1% 39 

Manf. & Indust. 5,634  9% 92,954  8% 7,591,667  9% 82 

Office 29,898  46% 425,801  37% 43,025,732  51% 101 

Public Assembly 852  1% 17,573  2% 888,976  1% 51 

Retail 11,152  17% 125,522  11% 6,199,474  7% 49 

Warehouse 1,005  2% 40,134  3% 2,219,263  3% 55 

Overall 64,449  100% 1,163,741  100% 84,067,507  100% 72 

Source: (EOLWD 2014)  

Note: Percentages may not sum to 100% due to rounding. 

 

B.2.6. UNITIL GAS 

Summary 

Two percent of buildings in the state fell within Unitil gas terriotory. Median building sizes in Unitil were 

slightly larger (2%) than for the state as a whole. Unitil gas buildings tended to be slightly older overall than 

the statewide data, except for warehouses and storage. All industries had an average wage less than the 

statewide average wage. Overall, the Unitil territory average wage was 39% less than the statewide average. 

Building Area 

The number of buildings and building summary statistics for the Unitil Gas territory are presented in 

Appendix Table 23 and Appendix Figure 31. Unitil Gas building highlights:  

 Two percent of the statewide gas PA building observations with building area reported were within 

the Unitil territory.  

 The most frequent building types reporting building area include retail (28%), office (14%), 

warehouse and storage (14%), and other (13%).  

 Overall, the median building area within the Unitil territory was 2% larger than the statewide gas PA 

territory median building area.  

 Three building types had median square footage greater than the statewide medians. The median 

education building area was nearly double (90%) the statewide median, the median manufacturing 

and industrial building area was 66% larger, and the median lodging building area was 13% larger 

than the statewide median.  
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 The median warehouse and storage square footage was less than half (53% less) the statewide 

median, the median food service building area was 26% less, and the median other building area 

was 14% less than the statewide median. The remaining building types had a building area between 

two and 5% less than the statewide median building area.  

Appendix Figure 31. Unitil Gas Territory Building Area Summary 

 
Sources: (MassGIS 2014) 
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Appendix Table 23. Unitil Territory Building Area Summary 

Unitil - Gas 

Building Type 

Building Area (sq ft) 

No. of 
Obs. 

Pct. of 
Obs. Mean Min 

25th 
pctnl Median 

75th 
pctnl Max 

Education 26  2% 45,906  1,254  4,393  17,875  43,039  331,800  

Food Sales 3  <1% 45,884  27,780  27,780  43,547  66,325  66,325  

Food Service 86  5% 4,403  481  1,800  2,845  4,675  32,017  

Healthcare 32  2% 18,309  1,344  3,449  4,603  15,118  209,261  

Lodging 39  2% 21,727  289  3,150  4,690  17,393  308,466  

Manufacturing or Industrial 180  11% 58,529  280  11,996  27,555  65,995  737,568  

Office 229  14% 14,530  204  1,697  3,570  10,785  468,216  

Other 216  13% 10,758  200  2,065  4,036  7,967  273,551  

Public Assembly 154  9% 9,238  684  3,691  7,418  12,504  46,446  

Retail 475  28% 9,764  297  2,250  4,516  8,816  198,650  

Warehouse and Storage 228  14% 12,029  300  1,440  3,998  10,156  397,360  

Overall 1,668  100% 16,866  200  2,274  5,135  13,130  737,568  

Source: (MassGIS 2014) 

Note: DNV GL included only observations with building areas greater than or equal to 200 sq ft.  

Note: Percentages may not sum to 100% due to rounding. 

 

Building Vintage 

The building vintage summary statistics for the Unitil Gas territory are presented Appendix Figure 32. Unitil 

Gas building vintage highlights include:  

 Two percent of the statewide gas PA building observations with year built reported were within the 

Unitil territory.  

 Overall, the largest share of buildings had a vintage before 1920 (24%) and then the proportions 

decreased across later vintage categories. However, a slightly higher proportion were built in the 

1980s (10%) and the 2000s (10%).  

 Forty-six percent of education buildings were constructed between 1920 and 1960. There was an 

additional peak in the 1990s (12%). Statewide, the vintage distribution continued to decline from 

the initial peak before 1920.  

 One of the three food sales facilities were built in the 1960s and two were built in the 1970s.  

 The largest proportion of food service buildings was between 1920 and 1945 (22%). The proportion 

built between 1945 and 1960 was lower than the general decreasing trend (12%) and also in the 

1970s (7%).  

 The healthcare vintage distribution was bimodal, with a quarter of the facilities built before 1920 and 

in the 1980s. The statewide trend was similar, but the peaks were not as extreme (18% before 1920, 

and 16% in both the 1970s and 1980s).  
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 The office vintage distribution was much more variable than the statewide trend. The largest 

proportion were built before 1920 (22%), then the proportion declined to 8% between 1945 and 

1959, increased to 17% in the 1960s, and continued to decrease and increase by at least 3% across 

the remaining vintage categories.  

 The vintage distribution of warehouse and storage facilities peaked in the 2000s (35%), though the 

general trend had been decreasing from the second largest vintage category, before 1920 

(17%).This diverged from the statewide trend, which slowly increased to a peak of 21% in the 

1980s.  
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Appendix Figure 32. Unitil Gas Territory Building Vintage Summary 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 

 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Overall

Edu.

Food Sales

Food Service

Health

Lodging

Manf. & Indust.

Office

Other

Public Assmb.

Retail

Whs. & Strg.

OverallEdu.
Food
Sales

Food
Service

HealthLodging
Manf. &
Indust.

OfficeOther
Public

Assmb.
Retail

Whs. &
Strg.

Before 1920 24%19%0%14%25%30%31%22%32%43%19%17%

1920-1945 17%23%0%22%9%30%9%15%16%19%19%14%

1945-1959 13%23%0%12%6%8%13%8%13%12%18%10%

1960-1969 12%8%33%15%6%13%11%17%13%10%15%5%

1970-1979 8%8%67%7%13%8%7%12%7%5%8%8%

1980-1989 10%4%0%12%25%13%19%16%7%5%8%7%

1990-1999 5%12%0%9%13%0%6%3%6%3%6%3%

2000-2009 10%4%0%8%3%0%4%6%5%3%8%35%

2010-2013 0%0%0%1%0%0%0%1%0%0%0%0%

230 478 154 219 233 181 40 32 86 3 26 1,682 # of Obs.



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 336 

 

Wages 

The wage summary statistics for the Unitil territory are presented in Appendix Table 24 and Appendix Figure 

33. Unitil wage highlights include:  

 The Unitil territory accounted for 1% of the total reported establishments within the gas PA 

territories, 1% of the employees, and 0.4% of the total annual payroll.  

 Offices made up the largest share of reporting establishments (37%), followed by retail (17%), 

manufacturing and industrial (16%), and healthcare (10%). 

 All industries had an average wage less than the statewide average wage. Overall, the Unitil 

territory average wage was 39% less than the statewide average.  

 The average lodging wage was 59% less than the statewide average, office and public assembly 

wages were 51% less, retail wages were 36% less, and healthcare wages were 31% less than the 

statewide average. The remaining industries were between 12% and 30% less than the statewide 

average.  

 Manufacturing and industrial had the largest share of employees (19%) and the largest share of the 

total payroll (27%).  

 Healthcare had the second largest share of employees (18%) and the third largest share of the 

payroll (18%).  

Appendix Figure 33. Unitil Gas Territory Average Wages per Employee in $1,000 

 
Source: (EOLWD 2014) 
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Appendix Table 24. Unitil Territory Payroll Summary 

Unitil - Gas 

Building Type 

Establishments Employees 
Total Annual Payroll 
(in $1,000s) 

Unitil Avg. 
Annual Wages 
per Employee 
(in $1,000s) No. of Obs. Pct. No. of Obs. Pct. Payroll Pct. 

Education 28  1% 2,868  12% 135,189  14% 47 

Food Sales 18  <1% 444  2% 8,545  <1% 19 

Food Service 174  8% 2,201  9% 31,359  3% 14 

Healthcare 223  10% 4,597  18% 181,332  18% 39 

Lodging 165  7% 304  1% 4,413  <1% 15 

Manf. & Indust. 361  16% 4,821  19% 267,968  27% 56 

Office 856  37% 4,391  18% 196,667  20% 45 

Public Assembly 31  1% 285  1% 5,828  <1% 20 

Retail 384  17% 4,209  17% 128,413  13% 31 

Warehouse 48  2% 819  3% 31,192  3% 38 

overall 2,288  100% 24,939  100% 990,906  100% 40 

Source: (EOLWD 2014)  

Note: Percentages may not sum to 100% due to rounding. 
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 PA DATA PREPARATION DETAILS Appendix C
This appendix provides additional details on DNV GL’s processing of the PA billing and tracking data. 

C.1. PERFORMANCE METRICS 

Performance metrics are variables that measure the results accomplished by the PAs. Generally, these 

variables were used to compare the successfulness of the PAs, their programs, or practices within the 

programs. Appendix Table 25 lists the key performance metrics and a description of each. Most of these 

variables were available at the following levels (and most combinations thereof): 

 Year (2011, 2012, 2013) 

 PA 

 Program (Small Retrofit, Large Retrofit, New Construction) 

 Industry (Education, Food Sales, Food Service, Healthcare, Lodging, Manufacturing, Office, Public 
Assembly, Retail, Warehouse, Other, Unknown) 

 Account size (based on peak demand or annual usage) 

 End use Category (CHP, Compressed Air, Custom, Food Service, Hot Water, HVAC, Lighting, Motors, 
Other, Process, Refrigeration, Whole Building) 

Appendix Table 25. Performance Metrics Recommended for Phase 2 

Metric Description of Metric Purpose of Metric 

Costs to 
provide 
energy 
savings  

 Variables: $ (incentive and administrative) per 
energy (annual kWh, annual therms, lifetime 
kWh, and lifetime therms) 

 Source: PA annual reports, tracking data 

Differences in costs to provide savings could be 
due to underlying territory differences or could 
reflect more or less effective processes for 
achieving savings, or a combination of both. 

Energy 
Savings 

 Variables: Total energy savings, savings per 
account, savings per consumption 

 Source: PA billing and tracking data 

Contrasting total savings with savings ratios and 
participation rates, discussed below, will provide 
a sense of the overall magnitude of differences 
across PAs. 

Account 
Participation 
Rate 

 Variable: Number of participating customers ÷ 
number of eligible customers 

 Source: PA billing and tracking data 

Account participation rate indicates 

successfulness of breadth of program delivery. 

Electric 
Participation 
Rate 

 Variable: Sum of total yearly kWh usage for all 
participants in a segment ÷ sum of total yearly 
kWh usage for all customers in the segment 

 Source: PA billing and tracking data 

This metric also indicates successfulness of 
breadth of program delivery, controlling for the 
size of customers in the segment. 

Electric 

Savings 
Ratio 

 Variable: Sum of total yearly kWh saved for all 

participants in a segment ÷ Sum of total yearly 
kWh usage for all participants in the segment 

 Source: PA billing and tracking data 

Electric savings ratio indicates the depth of 

savings achieved by the participants within a 
segment. 

Gas 
Participation 
Rate 

 Variable: Sum of total yearly therm usage for all 
participants in a segment ÷ sum of total yearly 
therm usage for all customers in the segment 

 Source: PA billing and tracking data 

Same as Electric Participation Rate, but for gas. 

Gas Savings 
Ratio 

 Variable: Sum of total yearly therms saved for 
all participants in a segment ÷ Sum of total 
yearly therm usage for all participants in the 
segment 

 Source: PA billing and tracking data 

Same as Electric Savings Ratio, but for gas. 
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C.1.1. MEASURES BY INITIATIVE 

Appendix Table 26 and Appendix Table 27 list the number of 2012 electric and gas tracking measures that 

fell into each PA by initiative category. Appendix Table 28 and Appendix Table 29 do the same for all 2013 

tracking measures. 

Appendix Table 26. Number of 2012 Electric Measures by PA and Project Class 

PA Initiative 
Number of Installed 
Measures 

CLC New Construction 612 

National Grid New Construction 994 

NSTAR New Construction 3,049 

Unitil New Construction 8 

WMECO New Construction 148 

CLC Large Retrofit 157 

National Grid Large Retrofit 2,396 

NSTAR Large Retrofit 9,633 

Unitil Large Retrofit 19 

WMECO Large Retrofit 194 

CLC Small Retrofit 4,526 

National Grid Small Retrofit 10,097 

NSTAR Small Retrofit 28,245 

Unitil Small Retrofit 68 

WMECO Small Retrofit 10,495 

WMECO Unclassified 3 

Overall New Construction 4,811 

Overall Large Retrofit 12,399 

Overall Small Retrofit 53,431 

Overall Unclassified 3 

Overall Overall 70,644 

Source: (PA Tracking Data 2012) 
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Appendix Table 27. Number of 2012 Gas Measures by PA and Project Class 

PA Project Class 
Number of Installed 
Measures 

Berkshire New Construction 87 

Columbia New Construction 318 

National Grid Gas New Construction 1,162 

NSTAR Gas New Construction 31 

Unitil Gas New Construction 39 

Berkshire Large Retrofit 52 

Columbia Large Retrofit 603 

National Grid Gas Large Retrofit 2,584 

NSTAR Gas Large Retrofit 87 

Unitil Gas Large Retrofit 8 

Unitil Gas Small Retrofit 5 

Berkshire Small Retrofit 16 

Columbia Small Retrofit 137 

Liberty Small Retrofit 101 

National Grid Gas Small Retrofit 490 

NSTAR Gas Small Retrofit 564 

Overall New Construction 1,637 

Overall Large Retrofit 3,334 

Overall Small Retrofit 1,313 

Overall Overall 6,284 
Source: (PA Tracking Data 2012) 
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 Appendix Table 28. Number of 2013 Electric Measures by PA and Project Class 

PA Project Class 
Number of Installed 
Measures 

CLC New Construction 1,965 

National Grid New Construction 1,398 

NSTAR New Construction 2,611 

Unitil New Construction 4 

WMECO New Construction 498 

CLC Large Retrofit 247 

National Grid Large Retrofit 4,930 

NSTAR Large Retrofit 6,877 

Unitil Large Retrofit 21 

WMECO Large Retrofit 658 

CLC Small Retrofit 3,847 

National Grid Small Retrofit 21,003 

NSTAR Small Retrofit 29,541 

Unitil Small Retrofit 125 

WMECO Small Retrofit 8,807 

Overall New Construction 6,476 

Overall Large Retrofit 12,733 

Overall Small Retrofit 63,323 

Overall Overall 82,532 
Source: (PA Tracking Data 2012) 
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Appendix Table 29. Number of 2013 Gas Measures by PA and Project Class 

PA Project Class 
Number of Installed 
Measures 

Berkshire New Construction 135 

Columbia New Construction 462 

Liberty New Construction 1 

National Grid Gas New Construction 977 

NSTAR Gas New Construction 979 

Unitil Gas New Construction 28 

Berkshire Large Retrofit 194 

Columbia Large Retrofit 1,331 

Liberty Large Retrofit 65 

National Grid Gas Large Retrofit 2,418 

NSTAR Gas Large Retrofit 654 

Unitil Gas Large Retrofit 4 

Columbia Small Retrofit 182 

Liberty Small Retrofit 22 

National Grid Gas Small Retrofit 506 

NSTAR Gas Small Retrofit 1,397 

Unitil Gas Small Retrofit 9 

Overall New Construction 2,582 

Overall Large Retrofit 4,666 

Overall Small Retrofit 2,116 

Overall Overall 9,364 
Source: (PA Tracking Data 2012) 
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C.1.2. LIMITATIONS IN DATA 

There were some limitations in the 2012 tracking and 2011 billing data that hampered merging the two 

datasets together. Many account IDs found in the 2012 tracking dataset were not present in the 2011 billing 

dataset. Appendix Table 30 presents the starting amount of electric accounts by PA found in the tracking 

dataset, the number of accounts in the account-level dataset after the merge, and the percentage of 

tracking accounts that were dropped due to not being present in the 2011 billing dataset. Appendix Table 31 

presents the same information for gas PA accounts. 

Appendix Table 30. Number of Electric Accounts before and after Account-Level Merge 

PA 

Total Number of Accounts 
in 2012 Electric Tracking 
Dataset 

Number of Accounts 
in Merged Dataset 

Percent of Tracking 
Accounts not in 
Billing Dataset  

CLC 742 668 10% 

National Grid 3,221 3,086 4% 

NSTAR 3,356 3,203 5% 

Unitil 78 72 8% 

WMECO 800 722 10% 

Overall Total  8,197 7,751 5% 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

Appendix Table 31. Number of Gas Accounts before and after Account-Level Merge 

PA 

Total Number of Accounts 
in 2012 Gas Tracking 
Dataset 

Number of Accounts 
in Merged Dataset 

Percent of Tracking 
Accounts not in 
Billing Dataset  

Berkshire 93 90 3% 

Columbia 600 370 38% 

Liberty 60 52 13% 

National Grid 
Gas 2,989 2,104 30% 

NSTAR Gas 415 389 6% 

Unitil Gas 15 14 7% 

Overall Total  4,172 3,019 28% 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

Some successfully merged accounts had lower energy usage than energy savings. In some of these cases, 

the customer had multiple accounts but the energy savings from the tracking dataset had been assigned to 

only one of them instead of being accurately split across all accounts associated with the customer. These 

accounts were dropped from the merged dataset as well as from the 2011 billing dataset to reduce the bias 

from this limitation. Appendix Table 32 lists the final amount of electric PA accounts left in the account level 

summary dataset. Appendix Table 33shows the same information for gas accounts. 
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Appendix Table 32. Final number of Electric PA Accounts 

PA 

Number of Accounts in 
Merged Electric Dataset 
Before Drop 

Final Number of 
Accounts in Merged 
Electric Dataset 

Percent of Tracking 
Accounts Dropped 

CLC 668 587 12% 

National Grid 3,086 2,771 10% 

NSTAR 3,203 2,903 9% 

Unitil 72 68 6% 

WMECO 722 675 7% 

Overall Total  7,751 7,004 10% 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 

 

Appendix Table 33. Final Number of Gas Accounts 

PA 

Number of Accounts in 
Merged Gas Dataset 
Before Drop 

Final Number of 
Accounts in Merged 
Gas Dataset 

Percent of Tracking 
Accounts Dropped 

Berkshire 90 80 11% 

Columbia 370 339 8% 

Liberty 52 50 4% 

National Grid 

Gas 2,104 1,880 11% 

NSTAR Gas 389 354 9% 

Unitil Gas 14 11 21% 

Overall Total  3,019 2,714 10% 

Sources: (PA Billing Data 2011) and (PA Tracking Data 2012) 
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Appendix D THIRD PARTY DATA PROCESSING 

This appendix describes how DNV GL processed the third party data including the Tax Assessor data and US 

Census data.  

D.1. U.S. CENSUS COUNTY BUSINESS PATTERNS DATASET 

DNV GL retrieved the town level business patterns dataset from the Massachusetts Executive Office of Labor 

and Workforce Development (EOLWD).84 The business patterns data is collected by the EOLWD through 

employer filed reports required by unemployment compensation laws. DNV GL used town-level to facilitate 

the reassignment of the Census data to the various PAs. There are only nine counties in Massachusetts, 

which does not allow for granular assignment of data to the PAs. A limitation of this approach is that the 

EOLWD aggregates data at the town level to less precise NAICS codes to protect the confidentiality of 

employers when few other organizations fall within the same industry in the same town. 

D.1.1. VARIABLES 

The business patterns dataset reported the town level industry total wages, the number of annual 

employees, the number of establishments within the industry, and the North American Industry 

Classification System (NAICS) industry code which are presented in Appendix Table 34. The business 

patterns data were reported at the town and industry level and do not include information about the wages 

paid to individual employees or the distribution of wages paid. Additionally, the dataset does not provide 

information about variations between employers such as size or differences in total payroll. The business 

patterns dataset, however, can provide insight into statewide trends as well as differences between towns 

and PAs within the same industry.  

Appendix Table 34. Business Patterns Dataset Variables 

Variable Description 

NAICS Code The North American Industry Classification System (NAICS) industry code 

NAICS description The description of industries contained within a particular NAICS code level 

Average Employment The annual average number of employees across months  

Establishments The total number of establishments reporting within the town and industry 

Total wage The total annual wages paid to the employees within the industry 

Source: (EOLWD 2014) 

 

D.1.2. NORTH AMERICAN INDUSTRY CLASSIFICATION SYSTEM 
(NAICS) MAP TO DNV GL BUILDING TYPES 

Within the business patterns data, industries were categorized using NAICS codes which are used by the 

federal government for analyzing the economy at the business level. NAICS codes are assigned to sub-

industries which are then aggregated into higher level industry summary NAICS codes. Higher level NAICS 

codes may include information about organizations that were not reported within the sub-industry 

groupings.85  

                                                
84

 (EOLWD 2014) 
85

In cases where too few organizations fall within a specific sub-industry, data were not reported to protect the employer’s confidentiality. 
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We used the high level NAICS codes for assigning the data to DNV GL building types for all building types 

except food sales and food service. NAICS codes were assigned to building types to match as closely as 

possible with the industries included in the corresponding tax assessor building types. A summary of the 

NAICS sub-industry descriptions included within the assigned building types is presented in Appendix Table 

35. Food sales were initially included within retail and food service was included with accommodation. We 

subtracted the sub-industry NAICS data from the industry level NAICS data. Agriculture, forestry, fishing 

and hunting were excluded from the analysis.  

Appendix Table 35. Business Patterns Building Types Retained for Analysis 

Building 
Type NAICS Industry Level Descriptions NAICS Sub-Industry Descriptions  

Education Educational Services 
Elementary and secondary schools, 

colleges and universities, other training 
programs 

Food Sales Grocery stores and specialty food stores Grocery stores and specialty food stores 

Food Service Food services and drinking places Restaurants and drinking establishments 

Healthcare Healthcare and social assistance 
Hospitals, medical offices, outpatient and 

rehabilitation facilities  

Lodging Accommodation and food services 
Hotels, motels, RV parks and camps, 

rooming and boarding houses 

Manufacturing 
or Industrial 

Construction, manufacturing, mining, 
quarrying, and oil and gas extraction, and 

utilities 

Factories, manufacturing, commercial and 
industrial buildings, gas production and 

storage, utilities 

Office 

Administrative support and waste 

management and remediation services, 
finance and insurance, information, 

management of companies and 
enterprises, professional, scientific, and 

technical services, and public 
administration 

Banks, government buildings, nonprofits, 
public safety, religious organizations, 

research and development 

Public 
Assembly 

Arts, entertainment, and recreation 
Amusement parks, museums, performing 

arts, spectator sports 

Retail Wholesale trade, retail trade 
Auto sales and repair, florists, gas stations, 

wholesale merchants, and other stores 

Warehouse 
and Storage 

Transportation and warehousing 
Couriers, transportation, warehouses, and 

other storage 

NAICS Description Source: (EOLWD 2014) 
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D.1.3. ASSIGNING TO PAS 

DNV GL assigned all business patterns data to PAs by town because the data are at the town level. 

Consequently, the business patterns data for towns served by more than one PA, which are listed in 

Appendix Table 36, were assigned to both PAs within the analysis.  

Appendix Table 36. Towns with More than One PA 

Town PA  PA 

Hancock 
National Grid 
Electric WMECO 

Boston National Grid Gas NSTAR Gas 

Lunenburg National Grid Gas Unitil Gas 

Somerville National Grid Gas NSTAR Gas 

Wayland National Grid Gas NSTAR Gas 

Sources: (MassGIS 2014) and (City of Boston 2014) 

 

D.2. TAX ASSESSOR DATA PROCESSING 

D.2.1. VARIABLES 

First, DNV GL downloaded and merged the 351 MassGIS town level tax assessor datasets. Then, DNV GL 

identified variables present in both the MassGIS datasets and the Boston dataset which are presented in 

Appendix Table 37. While both datasets included many additional variables, they were not consistent across 

the two sources.  

Appendix Table 37. Tax Assessor Dataset Variables 

Variable Description 

Parcel ID Unique property ID 

Street address Street number and name 

City Parcel city 

Zip code Parcel zip code 

Use Code Tax assessor use code 

Building area Building area in sq ft 

Year built Year built between 1620 and 2013 
Sources: (MassGIS 2014) and (City of Boston 2014) 

Both the MassGIS and Boston data sets included some observations with duplicate parcel IDs. DNV GL 

considered observations with an identical parcel ID, street address, unit number, year built, building area, 

valuation, and owner to be duplicates. If the duplicate observations were potentially units within the same 

building, such as an office, we kept the observation; otherwise, we retained only one of the duplicate 

observations. We assigned a modified ID to observations with duplicate parcel IDs that were determined to 

be unique parcels.  

D.2.2. USE CODE MAPPING TO DNV GL BUILDING TYPE 

The tax assessor datasets included use codes and descriptions that DNV GL used to classify the data into 

DNV GL building types. The initial classification also included agriculture, residential, other multifamily, not 

commercial, and unknown. The building types retained for this analysis are presented in Appendix Table 38 

with a more detailed description of the corresponding tax assessor use descriptions. It should be noted, 
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however, that the tax assessor data building description was designed for tax purposes and does not 

necessarily fully correspond with building use.  

Appendix Table 38. Tax Assessor Building Types Retained for Analysis 

Building Type Tax Assessor Use Descriptions Included  

Education Childcare, elementary and secondary schools, and colleges and universities 

Food Sales Convenience stores and groceries stores 

Food Service Restaurants and drinking establishments 

Healthcare Hospitals, medical offices, outpatient and rehabilitation facilities  

Lodging 
Assisted living facilities, bed and breakfasts, convents, dorms, hotels, monasteries, 

motels, nursing homes, rectories, and timeshares 

Manufacturing 

or Industrial 

Factories, manufacturing, commercial and industrial buildings, electric generation plants 

and substations, quarries and mines, lumber yards, and gas production and storage  

Office 
Banks, fire departments, government buildings, nonprofits, police, public safety, research 

and development 

Other 

Billboards, bottled gas and propane facilities, cemeteries, charitable organizations, 

dockyards, exempt, government, land, mixed use, non-profit, other, parking, 

telecommunications (transmitting facilities, cellular towers) 

Public Assembly 
Amusement parks, arenas, campgrounds and youth camps, community centers, 

churches, synagogues, mosques, libraries, museums, recreational facilities 

Retail Auto sales and repair, department stores, discount stores, gas stations, and other stores 

Warehouse and 

Storage 

Airport hangers, boat storage, commercial warehouse, self-storage, trucking terminals, 

and other warehouses and storage facilities 

Tax assessor use description sources: (City of Boston 2014) and (MassGIS 2014) 

D.2.3. ASSIGNING TO PAS 

DNV GL assigned observations to PAs primarily by town. In most cases (except for Boston and Somerville), 

towns were smaller units than zip codes or the entire town was served by the same PA and so breaking the 

town into a smaller unit was unnecessary. More than one PA served five of the towns within the tax assessor 

data (see Appendix Table 39). Boston and Somerville were assigned to PAs by zip code. The three additional 

towns served by more than one PA could not be further divided by zip code, so the observations for those 

towns were assigned to both PAs. Additionally, 1,048 Somerville tax assessor observations out of 1,073 

observations did not include a zip code and were assigned to both PAs. After assigning the records to both 



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 349 

 

PAs, less than 0.01%86 of electric observations and 1% of gas PA87 observations in the analysis were 

duplicated.  

Appendix Table 39. Towns with More than One PA 

Town First PA  Second PA 

No. of Obs. Assigned to 

more than One PA 

Hancock 
National Grid 

Electric WMECO 59 

Boston 
National Grid 

Gas NSTAR Gas 0 

Lunenburg 
National Grid 

Gas Unitil Gas 258 

Somerville 
National Grid 

Gas NSTAR Gas 1,048 

Wayland 
National Grid 

Gas NSTAR Gas 301 

 

D.2.4. BUILDING AREA AND YEAR BUILT DATA CLEANING 

Next, DNV GL examined the building square feet and year built variables for outliers and missing values. 

Within the raw data, building area ranged from one square foot to 3,211,152 square feet. We limited our 

building area analysis to observations with an area greater than or equal to 200 square feet. We confirmed 

that the high building area outliers (greater than one million square feet) were accurate through an internet 

map search, when building information could be located, and so they were not removed.  

Additionally, within the electric PA tax assessor data, 137,966 observations (40%) and 142,657 

observations (40%) of the gas PA tax assessor data did not report a building area or reported an area less 

than 200 square feet (see Appendix Table 40 and Appendix Table 41). While these numbers may seem high, 

most of the observations missing building area were categorized within the other building type (75% for 

electric and gas PAs data). The “other” observations that did not report building area were further explored 

and the results are presented in Appendix Table 42 and Appendix Table 43. Most of the “other” observations 

would not be expected to contain a building. Sixty-two percent of the “other” electric PA parcels and 63% of 

the other gas PA parcels were described as land, parking, transportation (railroad tracks and bus or truck 

terminals), or cemeteries.  

Prior to cleaning, the reported year built ranged from two to 2066 (excluding zero and 9999). The lower 

limit was set at 1620, when Plymouth Plantation was first settled. Additionally, we investigated observations 

reporting a year built between 1620 and 1650 to confirm that they were reasonable. The upper limit was set 

at 2013, as the data were reported in 2014. For the electric PA data, 133,142 observations (32%) and for 

gas PA observations, 142,657 observations (33%), did not report the year built (Appendix Table 44 and 

Appendix Table 45). Most of these observations were categorized as “other” (69% for electric PA data and 

71% for gas PA data). Of the “other” parcels not reporting a year built, most would not be expected to have 

buildings or were vacant (Appendix Table 46 and Appendix Table 47). Sixty-five percent of both the gas and 

electric PA observations were described as land, parking, transportation (railroads, trucking terminals), or 

cemeteries.  

                                                
86

 We included 59 out of 157,078 observations in the analysis of two different electric PAs.  
87

DNV GL included 1,607 out of 157,078 observations in the analysis of two different gas PAs.  
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Appendix Figure 34 and Appendix Figure 35 show the distribution between building types for the total 

sample, for observations with a building area of more than 200 square feet, and for observations with a year 

built between 1620 and 2013. There were more observations for gas PAs than for electric PAs, because 

there were more instances of multiple PAs serving the same town or zip code than there were for electric 

PAs. In the end, the proportions of the various building types are similar to those in the full data set, with 

the exception of the “other” category. 

Appendix Table 40. Electric PA Summary of Observations Missing Building Area 

Building Type 
Total No. 
of Obs. 

No. with 
Build. Area 

No. 
Missing  

Pcnt. Of bldg. 
type Missing 

Education 3,798  2,654  1,144  30% 

Food Sales 256  221  35  14% 

Food Service 4,659  4,118  541  12% 

Healthcare 2,650  1,909  741  28% 

Lodging 5,288  4,758  530  10% 

Manufacturing or Industrial 7,800  5,415  2,385  31% 

Office 23,846  18,711  5,135  22% 

Other 49,510  12,519  36,991  75% 

Public Assembly 9,710  5,750  3,960  41% 

Retail 22,160  19,171  2,989  13% 

Warehouse and Storage 8,289  7,230  1,059  13% 

Overall 137,966  82,456  55,510  40% 

Sources: (City of Boston 2014) and (MassGIS 2014) 
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Appendix Table 41. Gas PA Summary of Observations Missing Building Area 

Building Type 
Total No. 
of Obs. 

No. with 
Build. Area 

No. 
Missing  

Pcnt. Of bldg. 
type Missing 

Education 3,963  2,783  1,180  30% 

Food Sales 277  230  47  17% 

Food Service 4,965  4,302  663  13% 

Healthcare 2,845  2,021  824  29% 

Lodging 4,950  4,334  616  12% 

Manufacturing or Industrial 8,270  5,804  2,466  30% 

Office 25,858  20,464  5,394  21% 

Other 48,704  12,418  36,286  75% 

Public Assembly 10,031  5,915  4,116  41% 

Retail 23,904  20,248  3,656  15% 

Warehouse and Storage 8,890  7,698  1,192  13% 

Overall 142,657  86,217  56,440  40% 

Sources: (City of Boston 2014) and (MassGIS 2014) 

 

 

Appendix Table 42. Electric PA Other Building Type Uses when Building Area Missing 

Other Subcategory CLC 
National 
Grid NSTAR Unitil WMECO Overall 

Pcnt. 
Missing 

Land, Parking, Transportation, 

and Cemeteries 857  11,607  7,158  332  3,131  23,085  62% 

Vacant 1,613  2,389  1,314  18  167  5,501  15% 

Government 171  1,636  1,366  35  261  3,469  9% 

Exempt, Charitable Org., Non-
profits, Religious 140  995  670  38  274  2,117  6% 

Unknown and Other 143  639  176  55  255  1,268  3% 

Mixed Use 164  222  286  0 177  849  2% 

Telecommunications Towers 
and Billboards 27  271  154  8  79  539  1% 

Oil and Gas 8  68  65  4  18  163  0% 

Overall 3,123  17,827  11,189  490  4,362  36,991  100% 

Sources: (MassGIS 2014) and (City of Boston 2014) 
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Appendix Table 43. Gas PA Other Building Type Uses when Building Area Missing 

Other 
Subcategory 

Berkshir
e 

Columbi
a Liberty 

Nationa
l Grid 
Gas 

NSTA
R Gas 

Uniti
l Gas 

Overal
l 

Pcnt. 
Missing 

Land, Parking, 
Transportation, and 
Cemeteries 1,242  5,855  576  9,961  4,686  468  22,788  63% 

Vacant 91  728  124  2,645  977  39  4,604  13% 

Government 107  684  26  1,793  958  51  3,619  10% 

Exempt, Charitable 
Org., Non-profits, 
Religious 170  728  24  671  687  44  2,324  6% 

Unknown and Other 63  246  45  368  555  55  1,332  4% 

Mixed Use 133  209  1  370  227  0  940  3% 

Telecommunication
s Towers and 
Billboards 20  109  11  250  118  10  518  1% 

Oil and Gas 15  43  0  63  36  4  161  0% 

Overall 1,841  8,602  807  16,121  8,244  671  36,286  100% 

Sources: (MassGIS 2014) and (City of Boston 2014) 

 

Appendix Table 44. Electric PA Summary of Observations Missing Year Built 

Building Type 
Total No. of 
Obs. 

No. with 
Build. Area 

No. 
Missing  

Pcnt. Of bldg. 
type Missing 

Education 3,583  2,843  740  21% 

Food Sales 255  246  9  4% 

Food Service 4,638  4,519  119  3% 

Healthcare 2,605  2,195  410  16% 

Lodging 5,281  5,037  244  5% 

Manufacturing or Industrial 7,371  5,746  1,625  22% 

Office 23,659  19,860  3,799  16% 

Other 46,255  14,135  32,120  69% 

Public Assembly 9,266  6,370  2,896  31% 

Retail 22,027  21,243  784  4% 

Warehouse and Storage 8,202  7,847  355  4% 

Overall 133,142  90,041  43,101  32% 

Sources: (MassGIS 2014) and (City of Boston 2014) 

 



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 353 

 

Appendix Table 45. Gas PA Summary of Observations Missing Year Built 

Building Type 
Total No. of 
Obs. 

No. with 
Build. Area 

No. 
Missing  

Pcnt. Of bldg. 
type Missing 

Education 3,963  3,004  959  24% 

Food Sales 277  261  16  6% 

Food Service 4,965  4,766  199  4% 

Healthcare 2,845  2,358  487  17% 

Lodging 4,950  4,701  249  5% 

Manufacturing or Industrial 8,270  6,312  1,958  24% 

Office 25,858  22,039  3,819  15% 

Other 48,704  14,224  34,480  71% 

Public Assembly 10,031  6,592  3,439  34% 

Retail 23,904  22,581  1,323  6% 

Warehouse and Storage 8,890  8,378  512  6% 

Overall 142,657  95,216  47,441  33% 

Sources: (MassGIS 2014) and (City of Boston 2014) 

 

Appendix Table 46. Electric PA Other Building Type Uses when Year Built Missing 

Other Subcategory CLC 
National 
Grid NSTAR Unitil WMECO Overall 

Pcnt. Other 
Missing 

Land, Parking, 

Transportation, and 
Cemeteries 

937  11,621  7,046  332  3,022  22,958  65% 

Vacant 1,646  2,386  1,308  18  166  5,524  16% 

Government 165  1,745  1,143  35  204  3,292  9% 

Exempt, Charitable Org., 
Non-profit, Religious 

97  949  547  39  155  1,787  5% 

Unknown and Other 134  595  125  54  141  1,049  3% 

Mixed Use 80  68  122  0  20  290  1% 

Telecommunications 
Towers and Billboards 

24  244  140  6  65  479  1% 

Oil and gas 6  60  45  3  10  124  <1% 

Overall 3,083  17,608  10,431  484  3,773  35,379  100% 

Sources: (MassGIS 2014) and (City of Boston 2014) 
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Appendix Table 47. Gas PA Other Building Type Uses when Year Built Missing 

Other 

Subcategory Berkshire Columbia Liberty 

National 

Grid 
Gas 

NSTAR 

Gas 

Unitil 

Gas Overall 

Pcnt. 

Other 
Missing 

Land, Parking, 

Transportation, 
and Cemeteries 

1,261  5,793  570  9,873  4,628  468  22,593  65% 

Vacant 90  725  123  2,676  974  39  4,627  13% 

Government 80  689  27  1,899  699  51  3,445  10% 

Exempt, 

Charitable Org., 
Non-profit, 
Religious 

110  613  25  550  606  45  1,949  6% 

Unknown and 

Other 
47  131  48  365  480  54  1,125  3% 

Mixed Use 10  89  5  79  95  0  278  1% 

Telecom. 

Towers and 
Billboards 

10  99  11  222  106  8  456  1% 

Oil and Gas 13  35  0  39  30  3  120  <1% 

Overall 1,621  8,174  809  15,703  7,618  668  34,593  100% 

Sources: (MassGIS 2014) and (City of Boston 2014) 

 

Appendix Figure 34. Electric PA Distribution of Tax Assessor Observations by Building Type 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 
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Appendix Figure 35. Gas PA Distribution of Tax Assessor Observations by Building Type 

 
Sources: (MassGIS 2014) and (City of Boston 2014) 

D.3. SUMMARY 

Appendix Table 48 shows how DNV GL’s data processing steps affected the count of records in the Tax 

Assessor data that we eventually used for analysis. After removing duplicates, we began with 157,078 

records. After all processing and data cleaning, we ended up with 90,041 electric territory records and 

95,210 gas territory records. 

Appendix Table 48. Tax Assessor Observation Counts 

Data description Count 

C&I with duplicates removed 157,078  

Electric PA with building area > 200 82,456  

Electric PA with year built between 1620 and 2013 90,041  

Gas PA with building area > 200 86,211  

Gas PA with year built between 1620 and 2013 95,210  
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Appendix E TOWN AND ZIP CODE TO PA MAP 

This appendix provides the mapping that DNV GL used between electric PAs, gas PAs, zip codes, and towns. 

Electric PA  Gas PA  Zip Codes Town 

CLC None 02535 Aquinnah 

CLC National Grid Gas 

02601, 02630, 02632, 02635, 
02637, 02647, 02648, 02655, 
02668, 02672, 02673, 02675 Barnstable 

CLC National Grid Gas 
02532, 02534, 02542, 02553, 
02559, 02561, 02562, 02563 Bourne 

CLC National Grid Gas 02631, 02645, 02653 Brewster 

CLC National Grid Gas 02633, 02650, 02659, 02669 Chatham 

CLC None 02535 Chilmark 

CLC National Grid Gas 02638, 02639, 02641, 02660, 02670 Dennis 

CLC National Grid Gas 02642 Eastham 

CLC None 02539 Edgartown 

CLC National Grid Gas 02536, 02540, 02543, 02556 Falmouth 

CLC National Grid Gas 02645, 02646, 02671 Harwich 

CLC National Grid Gas 02542, 02649 Mashpee 

CLC None 02557, 02568 Oak Bluffs 

CLC None 02643, 02653 Orleans 

CLC None 02657 Provincetown 

CLC National Grid Gas 02537, 02542, 02562, 02563, 02644 Sandwich 

CLC None 02568 Tisbury 

CLC None 02652, 02666, 02667 Truro 

CLC None 02663, 02667 Wellfleet 

CLC None 02575 West Tisbury 

CLC National Grid Gas 02664, 02673, 02675 Yarmouth 

Municipal National Grid Gas 02478 Belmont 

Municipal Columbia; NSTAR Gas 02779 Berkley 

Municipal National Grid Gas 01719 Boxborough 

Municipal NSTAR Gas 01505 Boylston 

Municipal National Grid Gas 02184 Braintree 

Municipal Columbia 01013, 01020, 01022 Chicopee 

Municipal National Grid Gas 01742, 01773 Concord 

Municipal National Grid Gas 01923 Danvers 

Municipal National Grid Gas 01833 Georgetown 

Municipal National Grid Gas 01450 Groton 

Municipal National Grid Gas 01834 Groveland 

Municipal National Grid Gas 02043 Hingham 

Municipal NSTAR Gas 01520, 01522, 01612 Holden 

Municipal NSTAR Gas 01749 Hudson 

Municipal National Grid Gas 02045 Hull 

Municipal National Grid Gas 01938 Ipswich 

Municipal Columbia 02347 Lakeville 

Municipal National Grid Gas 01460 Littleton 

Municipal National Grid Gas 01940 Lynnfield 
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Electric PA  Gas PA  Zip Codes Town 

Municipal Columbia 02048 Mansfield 

Municipal National Grid Gas 01945 Marblehead 

Municipal National Grid Gas 01860 Merrimac 

Municipal National Grid Gas 01949 Middleton 

Municipal Liberty Gas 02760, 02763 North Attleborough 

Municipal National Grid Gas 01864 North Reading 

Municipal National Grid Gas 02062 Norwood 

Municipal National Grid Gas 01940, 01960 Peabody 

Municipal Columbia 02767 Raynham 

Municipal National Grid Gas 01867 Reading 

Municipal National Grid Gas 01969 Rowley 

Municipal NSTAR Gas 01545 Shrewsbury 

Municipal Columbia 01075 South Hadley 

Municipal NSTAR Gas 01775 Stow 

Municipal Columbia 02718, 02767, 02780 Taunton 

Municipal National Grid Gas 02457, 02481, 02482 Wellesley 

Municipal NSTAR Gas 01583, 01606 West Boylston 

Municipal National Grid Gas 01887 Wilmington 

National Grid National Grid Gas 02351, 02370 Abington 

National Grid Berkshire 01220 Adams 

National Grid None 01230, 01266 Alford 

National Grid National Grid Gas 01913 Amesbury 

National Grid Columbia 01810 Andover 

National Grid None 01331 Athol 

National Grid Columbia 02703 Attleboro 

National Grid NSTAR Gas 01501 Auburn 

National Grid Columbia 02322 Avon 

National Grid National Grid Gas 01432, 01434 Ayer 

National Grid None 01005, 01074 Barre 

National Grid None 01007 Belchertown 

National Grid NSTAR Gas 01503 Berlin 

National Grid National Grid Gas 01915 Beverly 

National Grid National Grid Gas 01821, 01862 Billerica 

National Grid Blackstone Gas Co. 01504 Blackstone 

National Grid NSTAR Gas 01740 Bolton 

National Grid National Grid Gas 01921 Boxford 

National Grid Columbia 02324 Bridgewater 

National Grid None 01010 Brimfield 

National Grid Columbia 02301, 02302 Brockton 

National Grid National Grid Gas 01506 Brookfield 

National Grid None 01339, 01367, 01370 Charlemont 

National Grid None 01507 Charlton 

National Grid National Grid Gas 01824, 01863 Chelmsford 

National Grid Berkshire 01220, 01225 Cheshire 

National Grid Berkshire 01247 Clarksburg 
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Electric PA  Gas PA  Zip Codes Town 

National Grid National Grid Gas 01510 Clinton 

National Grid National Grid Gas 02025 Cohasset 

National Grid Columbia 02715, 02764 Dighton 

National Grid None 01516 Douglas 

National Grid National Grid Gas 01826, 01879 Dracut 

National Grid National Grid Gas 01571 Dudley 

National Grid National Grid Gas 01827 Dunstable 

National Grid Columbia 02333 East Bridgewater 

National Grid National Grid Gas 01515 East Brookfield 

National Grid Columbia 01028 East Longmeadow 

National Grid Columbia 02356, 02357, 02375 Easton 

National Grid None 01230, 01258 Egremont 

National Grid None 01344, 01349 Erving 

National Grid National Grid Gas 01929 Essex 

National Grid National Grid Gas 02149 Everett 

National Grid Liberty Gas 
02720, 02721, 02723, 02724, 
02747, 02790 Fall River 

National Grid None 01247, 01343 Florida 

National Grid Columbia 02035 Foxborough 

National Grid Columbia 02038 Franklin 

National Grid Unitil Gas 01440 Gardner 

National Grid National Grid Gas 01930 Gloucester 

National Grid None 01032, 01096 Goshen 

National Grid NSTAR Gas 01519, 01536, 01560 Grafton 

National Grid Columbia 01033 Granby 

National Grid Berkshire 01230, 01236 Great Barrington 

National Grid Columbia 02338 Halifax 

National Grid National Grid Gas 01982 Hamilton 

National Grid Columbia 01036, 01057 Hampden 

National Grid Columbia 02339 Hanover 

National Grid Columbia 02341 Hanson 

National Grid None 01031, 01037, 01082, 01094, 01366 Hardwick 

National Grid National Grid Gas 01434, 01451, 01467 Harvard 

National Grid National Grid Gas 01830, 01832, 01835 Haverhill 

National Grid None 01339 Hawley 

National Grid None 01339, 01340, 01346, 01367 Heath 

National Grid Columbia 02343, 02368 Holbrook 

National Grid None 01521 Holland 

National Grid NSTAR Gas 01747 Hopedale 

National Grid None 01452 Hubbardston 

National Grid National Grid Gas 01453, 01523, 01561 Lancaster 

National Grid Columbia 01840, 01841, 01843 Lawrence 

National Grid NSTAR Gas 01524, 01542, 01611 Leicester 

National Grid Berkshire 01240, 01242 Lenox 

National Grid National Grid Gas 01420, 01453 Leominster 
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Electric PA  Gas PA  Zip Codes Town 

National Grid National Grid Gas 01850, 01851, 01852, 01854 Lowell 

National Grid National Grid Gas 01901, 01902, 01904, 01905 Lynn 

National Grid National Grid Gas 02148 Malden 

National Grid National Grid Gas 01944 Manchester 

National Grid NSTAR Gas 01752 Marlborough 

National Grid National Grid Gas 02176 Melrose 

National Grid Columbia; NSTAR Gas 01756 Mendon 

National Grid Columbia 01844 Methuen 

National Grid NSTAR Gas 01757 Milford 

National Grid NSTAR Gas 01527 Millbury 

National Grid NSTAR Gas 01529 Millville 

National Grid None 01350 Monroe 

National Grid Columbia 01057, 01069 Monson 

National Grid None 01230, 01245 Monterey 

National Grid None 01258 Mount Washington 

National Grid National Grid Gas 01908 Nahant 

National Grid None 02554, 02564 Nantucket 

National Grid None 01531 New Braintree 

National Grid None 01230, 01244, 01245, 01259 New Marlborough 

National Grid None 01355, 01364 New Salem 

National Grid National Grid Gas 01922, 01951 Newbury 

National Grid National Grid Gas 01950 Newburyport 

National Grid Berkshire 01247 North Adams 

National Grid Columbia 01845 North Andover 

National Grid National Grid Gas 01535 North Brookfield 

National Grid Columbia 01053, 01060, 01062 Northampton 

National Grid NSTAR Gas 01532 Northborough 

National Grid NSTAR Gas 01525, 01534, 01588 Northbridge 

National Grid Columbia 02766 Norton 

National Grid Columbia 02061 Norwell 

National Grid None 01068 Oakham 

National Grid None 01364 Orange 

National Grid None 01537, 01540, 01542 Oxford 

National Grid Columbia 01009, 01069, 01079, 01080, 01095 Palmer 

National Grid National Grid Gas 01463 Pepperell 

National Grid None 01366 Petersham 

National Grid None 01331 Phillipston 

National Grid Liberty Gas 02762 Plainville 

National Grid National Grid Gas 02169, 02170, 02171 Quincy 

National Grid Columbia 02368 Randolph 

National Grid Columbia 02769 Rehoboth 

National Grid National Grid Gas 02151 Revere 

National Grid National Grid Gas 02370 Rockland 

National Grid National Grid Gas 01966 Rockport 

National Grid None 01367 Rowe 
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Electric PA  Gas PA  Zip Codes Town 

National Grid None 01368 Royalston 

National Grid None 01543 Rutland 

National Grid National Grid Gas 01970 Salem 

National Grid National Grid Gas 01952 Salisbury 

National Grid National Grid Gas 01906 Saugus 

National Grid Columbia 02771 Seekonk 

National Grid None 01222, 01230, 01257 Sheffield 

National Grid National Grid Gas 01432, 01434, 01464 Shirley 

National Grid None 01002, 01072, 01355 Shutesbury 

National Grid Liberty Gas 02725, 02726 Somerset 

National Grid NSTAR Gas 01745, 01772 Southborough 

National Grid National Grid Gas 01550 Southbridge 

National Grid National Grid Gas 01562 Spencer 

National Grid Berkshire 
01229, 01236, 01238, 01240, 
01260, 01262, 01266 Stockbridge 

National Grid Columbia 02072 Stoughton 

National Grid None 01518, 01566 Sturbridge 

National Grid NSTAR Gas 01588, 01590 Sutton 

National Grid National Grid Gas 01907 Swampscott 

National Grid Liberty Gas 02777 Swansea 

National Grid National Grid Gas 01862, 01876 Tewksbury 

National Grid National Grid Gas 01983 Topsfield 

National Grid National Grid Gas 01879 Tyngsborough 

National Grid NSTAR Gas 01568, 01757 Upton 

National Grid NSTAR Gas 01516, 01569, 01588 Uxbridge 

National Grid None 01057, 01081 Wales 

National Grid None 01082 Ware 

National Grid National Grid Gas 01083, 01092, 01585 Warren 

National Grid None 01364, 01378 Warwick 

National Grid National Grid Gas 01570 Webster 

National Grid None 01349, 01379 Wendell 

National Grid National Grid Gas 01984 Wenham 

National Grid Columbia 02379 West Bridgewater 

National Grid National Grid Gas 01585 West Brookfield 

National Grid National Grid Gas 01985 West Newbury 

National Grid None 01236, 01266 West Stockbridge 

National Grid NSTAR Gas 01581 Westborough 

National Grid National Grid Gas 01886 Westford 

National Grid Unitil Gas 01473 Westminster 

National Grid National Grid Gas 02188, 02189, 02190, 02191 Weymouth 

National Grid National Grid Gas 02382 Whitman 

National Grid Columbia 01095 Wilbraham 

National Grid None 01039, 01096 Williamsburg 

National Grid Berkshire 01267 Williamstown 

National Grid None 01430, 01475 Winchendon 
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Electric PA  Gas PA  Zip Codes Town 

National Grid National Grid Gas 02128, 02152 Winthrop 

National Grid NSTAR Gas 
01602, 01603, 01604, 01605, 
01606, 01607, 01608, 01609, 01610 Worcester 

National Grid Columbia 02093 Wrentham 

National Grid; 
WMECO None 01201, 01237, 01267 Hancock 

NSTAR National Grid Gas 01720, 01742 Acton 

NSTAR NSTAR Gas 02743 Acushnet 

NSTAR National Grid Gas 02474, 02476 Arlington 

NSTAR NSTAR Gas 01721 Ashland 

NSTAR National Grid Gas 01730, 01731 Bedford 

NSTAR Columbia 02019 Bellingham 

NSTAR National Grid Gas 

02108, 02109, 02110, 02111, 
02113, 02114, 02115, 02116, 
02118, 02119, 02120, 02121, 
02122, 02124, 02125, 02126, 
02127, 02128, 02129, 02130, 
02131, 02132, 02134, 02135, 

02151, 02152, 02163, 02199, 
02201, 02205, 02210, 02215, 02467 Boston 

NSTAR NSTAR Gas 02136, 02137 Boston 

NSTAR National Grid Gas 02445, 02446, 02467 Brookline 

NSTAR National Grid Gas 01803 Burlington 

NSTAR NSTAR Gas 02138, 02139, 02140, 02141, 02142 Cambridge 

NSTAR Columbia 02021 Canton 

NSTAR National Grid Gas 01741 Carlisle 

NSTAR NSTAR Gas 02330 Carver 

NSTAR National Grid Gas 02150 Chelsea 

NSTAR NSTAR Gas 02747, 02748, 02790 Dartmouth 

NSTAR NSTAR Gas 02026 Dedham 

NSTAR Columbia; NSTAR Gas 02030 Dover 

NSTAR Columbia 02332 Duxbury 

NSTAR NSTAR Gas 02719 Fairhaven 

NSTAR NSTAR Gas 01701, 01702 Framingham 

NSTAR NSTAR Gas 02702, 02717 Freetown 

NSTAR NSTAR Gas 01746 Holliston 

NSTAR NSTAR Gas 01748 Hopkinton 

NSTAR NSTAR Gas 02364 Kingston 

NSTAR National Grid Gas 02420, 02421 Lexington 

NSTAR National Grid Gas 01730, 01731, 01773 Lincoln 

NSTAR NSTAR Gas 02738 Marion 

NSTAR Columbia 02050 Marshfield 

NSTAR NSTAR Gas 02739 Mattapoisett 

NSTAR NSTAR Gas 01754 Maynard 

NSTAR Columbia 02052 Medfield 

NSTAR National Grid Gas 02155 Medford 

NSTAR Columbia 02053 Medway 
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Electric PA  Gas PA  Zip Codes Town 

NSTAR Columbia 02054 Millis 

NSTAR National Grid Gas 02186 Milton 

NSTAR NSTAR Gas 01760, 01778 Natick 

NSTAR NSTAR Gas 02492, 02494 Needham 

NSTAR NSTAR Gas 02740, 02744, 02745, 02746, 02747 New Bedford 

NSTAR National Grid Gas 

02458, 02459, 02460, 02461, 

02462, 02464, 02465, 02466, 
02467, 02468 Newton 

NSTAR Columbia 02056 Norfolk 

NSTAR Columbia 02359 Pembroke 

NSTAR NSTAR Gas 02360, 02366 Plymouth 

NSTAR Columbia 02367 Plympton 

NSTAR NSTAR Gas 02576, 02770 Rochester 

NSTAR Columbia 02047, 02050, 02066 Scituate 

NSTAR Columbia 02067, 02081 Sharon 

NSTAR NSTAR Gas 01770 Sherborn 

NSTAR NSTAR Gas 02143, 02144, 02155 Somerville 

NSTAR National Grid Gas 02145 Somerville 

NSTAR National Grid Gas 02180 Stoneham 

NSTAR National Grid Gas 01776 Sudbury 

NSTAR Columbia 02032, 02071, 02081 Walpole 

NSTAR National Grid Gas 02451, 02452, 02453 Waltham 

NSTAR National Grid Gas 02532, 02538, 02558, 02571, 02576 Wareham 

NSTAR National Grid Gas 02472 Watertown 

NSTAR 
National Grid Gas; 
NSTAR Gas 01778 Wayland 

NSTAR National Grid Gas 02493 Weston 

NSTAR Liberty Gas 02790, 02791 Westport 

NSTAR NSTAR Gas 02090 Westwood 

NSTAR National Grid Gas 01890 Winchester 

NSTAR National Grid Gas 01801 Woburn 

Unitil Unitil Gas 01431 Ashby 

Unitil Unitil Gas 01420 Fitchburg 

Unitil 
National Grid Gas; 
Unitil Gas 01462 Lunenburg 

Unitil Unitil Gas 01469, 01474 Townsend 

WMECO Columbia 01001, 01030 Agawam 

WMECO Berkshire 01002, 01003 Amherst 

WMECO None 01330, 01370 Ashfield 

WMECO None 01223 Becket 

WMECO None 01337 Bernardston 

WMECO None 01008 Blandford 

WMECO None 01338, 01339, 01370 Buckland 

WMECO None 01012, 01084, 01096 Chesterfield 

WMECO None 01340 Colrain 

WMECO None 01341, 01370 Conway 
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Electric PA  Gas PA  Zip Codes Town 

WMECO None 01026 Cummington 

WMECO Berkshire 01201, 01226 Dalton 

WMECO Berkshire 01342, 01370, 01373 Deerfield 

WMECO Columbia 01027 Easthampton 

WMECO None 01354 Gill 

WMECO None 01008, 01034 Granville 

WMECO Berkshire 01301 Greenfield 

WMECO Berkshire 01035 Hadley 

WMECO Berkshire 01038, 01066, 01088 Hatfield 

WMECO None 01226, 01235 Hinsdale 

WMECO None 01050 Huntington 

WMECO Berkshire 01201, 01224, 01237 Lanesborough 

WMECO Berkshire 01238, 01260 Lee 

WMECO None 01054 Leverett 

WMECO None 01301, 01337 Leyden 

WMECO Columbia 01106 Longmeadow 

WMECO Columbia 01056 Ludlow 

WMECO None 01011, 01243 Middlefield 

WMECO Berkshire 01347, 01349, 01351, 01376 Montague 

WMECO None 01050, 01085 Montgomery 

WMECO None 01237 New Ashford 

WMECO None 01360 Northfield 

WMECO None 01029, 01245, 01253 Otis 

WMECO None 01002 Pelham 

WMECO None 01235 Peru 

WMECO Berkshire 01201 Pittsfield 

WMECO None 01026, 01070 Plainfield 

WMECO None 01201, 01254 Richmond 

WMECO None 01255 Sandisfield 

WMECO None 01256 Savoy 

WMECO None 01370 Shelburne 

WMECO None 01073 Southampton 

WMECO Columbia 01077 Southwick 

WMECO Columbia 

01013, 01103, 01104, 01105, 
01106, 01107, 01108, 01109, 
01118, 01119, 01128, 01129, 01151 Springfield 

WMECO Berkshire 01375 Sunderland 

WMECO None 01034 Tolland 

WMECO None 01238, 01264 Tyringham 

WMECO None 01223, 01235, 01240 Washington 

WMECO Columbia 01089 West Springfield 

WMECO None 01027 Westhampton 

WMECO Berkshire 01039, 01093, 01373 Whately 

WMECO None 01226, 01270 Windsor 

WMECO None 01026, 01098 Worthington 

Source: (MassGIS 2014) 
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Appendix F  IN-DEPTH INTERVIEW GUIDE 

This appendix contains a copy of the in-depth interview guide DNV GL used for the interviews with PA 

representatives and subcontractors. 

MA PA Differences In-Depth Interview 

PA Account Manager / Sales Representative In-depth Interview Guide 

 
The PAs and EEAC consultants have observed that some PAs achieve higher or lower savings than others, 

and that the cost to achieve those savings also differs among the PAs.88 While differences in outcomes 
across the PAs are expected, a question of interest is to explain why those differences exist. The overall goal 
of this project is to identify factors that lead to differences between PAs in savings and the cost to achieve 
those savings. The overall study objectives include the following:  

 Verify and document the reasons for the differences between PA savings and costs to achieve those 
savings. 

 Identify potential opportunities to achieve greater savings and/or cost effectiveness. 

 Assist the PAs and Council in understanding the achievement of customer equity across the state. 

 Identify potential opportunities for increasing consistency of program delivery statewide, particularly for 
customers served by multiple PAs. 

 

The differences that lead to variation in outcomes can be divided into two categories:  

 Differences outside PA control – Service territory characteristics such as firmographics, and prevailing 
economic conditions  

 Differences within PA control – Incentive levels, market segmentation, and staffing levels. 
 

Interview Objectives 

The primary objective of this task is to expand our knowledge of PA program processes regarding: 

 Service Territory and Firmographics – Identify specific service territory characteristics that my 

contribute to differences in realized savings levels and costs to achieve those savings within each 

PA territory;  

 Marketing and customer outreach practices – Identify specific marketing practices for each PA, 

and any changes that may have occurred since DNV GL’s last round of interviews that may lead to 

differences in in realized savings levels and costs to achieve those savings within each PA territory. 

 Organization of internal and external sales force – Explore customer engagement practices 

using internal and external staffing resources to help customers identify solutions such as internal 

account and sales representatives and 3rd party contractors and project expeditors;  

 Knowledge management – Systems used to track and link accounts to customers and across fuel 

types, and qualify leads for potential measures level needs to assist sales staff and 3rd party 

contractors and engineers 

 Service offerings to customers – Examine financial (incentives, loan, bill-pay), program support, 

and other customer service offerings provided to customers by each PA. 

                                                
88

 Many of these differences are documented in the 2013 Customer Profile report prepared by DNV GL. 
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Within each of these sections, we probe for specific differences that explore following general research 

questions: 

1. How do small/large service territories differ? 

a. How does National Grid/NSTAR electric service territory differ? 

b. How do small/large gas service territories differ? 

2. How do aggregate gas savings differ between towns served by a single gas and electric PA and 

towns served by different gas and electric PAs? 

3. Why do small PAs have lower aggregate account and energy participation rates than large PAs? 

Explore account management practices beyond what we already know from the Mid-sized Needs 

study. 

4. For Large Retrofit, what influences the differences in savings/participant?  

5. For Large Retrofit, what influences the differences in cost to achieve savings?  

6. Why do CLC and National Grid have declining Large Retrofit electric savings/participant trends 

while other PAs have increasing trends (for 2011-2013)? 

7. Why is CLC’s Large Retrofit cost/MWh increasing (2011-2013)?   
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Introduction 

May I please speak to <contact>? 

 
Hello, my name is __ and I am calling from DNV GL. We are doing a process evaluation of the 
Massachusetts C&I energy efficiency programs. Right now, we’re focusing on exploring differences across 
PAs in terms of their firmographic make-up, sales and marketing approaches, and other factors that may 
lead to differences in the level of savings achieved by energy efficiency programs and the cost to provide 
those savings.  
 

I’ve heard that you are an individual for <PA> customers in that is knowledgeable of the characteristics of 
<PA’s> territory as well as the sales and marketing approach, use of third party firms, and factors that may 
lead to higher or lower savings and costs to provide that savings to <PA’s> customers? 
 
[IF NECESSARY: These interviews have been going about X minutes for me. If now is a bad time, 

maybe we could schedule a callback?] 
 

To let you know, we’ll keep your identity anonymous when it comes to reporting. I’d really like to get your 
honest answers today, and I don’t have any personal stake here, so as far as I’m concerned, there are no 
right or wrong answers.  
 
Finally, I have a set of questions to make sure I address, but I’m hoping this can be more of a conversation. 
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About Respondent 

[5 minutes] 
 
R1 Maybe we can start with a little background information on you… What is your 

current job title or position with <PA>? How long have you been in that role? 
R1 Record 
role 

 

R1 Record # 
Years:___ 

 

 
R2 In your current role, how often, if at all do you interact with the following types of 

customers? 
Use 0 to 4 scale: 
0 = never 

1 = rarely 
2 = sometimes 
3 = often 
4 = very often or always 

 
R2A Small businesses. Any that qualify for the direct install program:___ 
R2B Medium sized businesses.  
R2D Large businesses. (>750 peak kW): ___ 

  
R3 [IF NSTAR OR National Grid] what is your interaction with the Project Expeditor(s)? 

 

R5 Within which industries are most of the customers you are familiar with?  
[READ LIST IF NECESSARY. CHECK ALL THAT APPLY] 

R5A Education 
R5B Food sales 

R5C Food service 
R5D Hospital / Health care 

R5E Hotel / Lodging 
R5F Manufacturing / Industrial 
R5G Office 
R5H Public Assembly 
R5I Retail 

R5J Warehouse 
R5K Other (Specify) 
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Service Territory and Firmographics  

[20 minutes] 

 
I’d like to start by asking you about the general characteristics of your service territory that may impact the 
level of savings <PA> achieves and costs of realizing that savings. 

1.  What are the top 3 or 4 industries from which <PA> gets savings? 

2. Now I have a series of questions to get a little more detail about those key industries. 

 In those top 3 or 4 industries, how are the opportunities distributed between small, medium, 

and large customers?  

 Direct install <300K;  

 Mid-size (300-750 KW or comparable consumption quartile for NU);  

 Large (> 750 KW or comparable consumption quartile for NU)? 

 What, if any, building characteristics correlate with good savings opportunities within those key 

industries? If it varies by industry, how so? 

 Square footage, building size, number of floors, concentration of campuses (i.e. 

municipal buildings, primary and secondary education, higher education).  

 Are there any particular ownership structures that you find increase the savings opportunities in 

the key sectors? If it varies by industry, how so? 

 Sole ownership 

 Own some, lease some 

 Lease all 

 Are there any other business or building characteristics in those key industries that are 

important predictors of savings? For example, whether they’re organized into campuses, 

industrial parts, strip malls, or individual buildings. If it varies by industry, how so? 

 

3. Are you aware of any factors impacting the economic conditions of firms within each sector/size 

within <PA’s> territory over the past 2-3 years that have complicated/facilitated the adoption of 

energy efficiency solutions?  
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Response matrix Questions 1-5

Industry/Sector Distribution by 
sector 

Distribution by size 

(show criteria) 

Distribution by 
ownership type 

Types of 
structures 

Economic 
conditions 

Retail  Small 

Medium 

Large 

   

Health  Small 

Medium 

Large 

   

Manufacturing  Small 

Medium 

Large 

   

Municipal/Public  Small 

Medium 

Large 

   

Education (k-12)  Small 

Medium 

Large 

   

Education (higher ed)  Small 

Medium 

Large 

   

Other  Small 

Medium 

Large 
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Now, I’d like to discuss specific measure-solutions for firms in each industry within <PA’s> 

territory 

4. For those key industries we just discussed, what types of measures has <PA> successfully 

implemented?  

a. If it varies by industry, please describe. 

5. In those key industries, what are the most important factors that led to relatively high or low 

savings in the past 2-3 years? 

a. Single measures versus requiring comprehensive solutions 

b. Prescriptive versus custom? 

c. Retrofit situations versus replacing failed equipment or new construction? 

d. How often do the projects involve replacing equipment that is already relatively high 

efficiency? 
 

6. What are the main factors affecting cost to achieve savings ($ per MWh or $ per therm)? Why do 

you say that? 

a. If it varies by industry, please describe the differences. 

b. [CLC ask] Again focusing on Large Retrofit, is there any aspect of the measures installed 

that may have led to very high costs/participant within your service territory? Any other 

factors that may influence the level of costs from the installed measures?  

 

7. Do you have any general observations regarding <PA’s> ability to increase participation over the 

past 2-3 years? 

a. [If Northeast Utilities or National Grid ask] What has led to relatively high participation 

rates over the past 2-3 years?  

b. [If NOT Northeast Utilities or National Grid ask] What has led to relatively low 

participation rates over the past 2-3 years?  

c. [If National Grid or CLC ask] Do you have any explanation for National Grid’s declining 

savings per participant trends in Large Retrofit while other PAs have increasing trends? 

d. [If CLC ask] Do you have any explanation for CLC’s increasing cost per MWh in Large 

Retrofit over the last 2-3 years? 
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Response Matrix Questions 6-9 

Industry/Sector Measures 
category 

How solutions 
delivered 

Factors 
impacting 
savings of 
measure 
installed 

Factors 
impacting costs 
of measure 
installed 

Measures not 
installed but 
needed 

Reasons 
measures 
not installed 

Retail Lighting 

HVAC 

Motors/Drives 

Refrigeration 

Process 

Other 

     

Health Lighting 

HVAC 

Motors/Drives 

Refrigeration 

Process 

Other 

     

Manufacturing Lighting 

HVAC 

Motors/Drives 

Refrigeration 

Process 

Other 

     

Municipal/Public Lighting 

HVAC 

Motors/Drives 
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Refrigeration 

Process 

Other 

Education (k-12) Lighting 

HVAC 

Motors/Drives 

Refrigeration 

Process 

Other 

     

Education (higher ed) Lighting 

HVAC 

Motors/Drives 

Refrigeration 

Process 

Other 

     

Other Lighting 

HVAC 

Motors/Drives 

Refrigeration 

Process 

Other 

     



 

 

 

DNV GL  –  PA Differences Phase 2 Report  Page 373 

 

8. Now I’m going to switch and talk about industries where it is hard for <PA> to achieve savings. 

Which 3 or 4 industries or sectors do you find it most difficult to get savings from?  

a. What amount of savings opportunities do you think exist in those industries? 

i. What measures are likely to be installed into these industries? 

b. For those sectors, what are the main barriers or challenges to implementing efficiency in 

those sectors? If it varies by sector, let’s discuss how. 

Possible factors: 

i. Customer size/usage 

ii. Building characteristics 

iii. Ownership structure 

iv. Economic conditions 

v. Culture within that particular industry 

 

Marketing Strategies 

[15 minutes] 

Next, I’d like to talk about marketing strategies currently used by <PA> 

 

9. Please describe <PAs> current general sales and marketing strategy in 2012? 

a. [For Northeast Utilities ask for clarification of the strategy as we understand it] 

 Quartile by annual kWh,  

 DI accounts identified and administered to DI contractors,  

 Segment remaining accounts by sector: Municipal, healthcare, retail/pharma, manufacturing, 

other?  

 Quartile 4 – DI; 

 Quartile 3 accounts given option for PEX, also have acct manager and sales reps; 

 Quartile 1 and 2 accounts handled internally by account management teams. 

b. [For National Grid ask for clarification of the strategy as we understand it] 

 Quartile by s annual kWh,  

 DI accounts identified and administered to DI contractors  

 Segment remaining accounts by sector: What are the relevant customer segments and how 

are those segments addressed through existing marketing efforts? 

 Quartile 4 – DI; 

 Quartile 3 - accounts given option for PEX, also have acct manager and sales reps; 

 Quartile 1 and 2 accounts handled internally by account management teams. 

c. [For smaller PAs ask for clarification of the strategy as we understand it] 

 Less than 300 KW accounts are assigned to DI contractors? 

 Accounts as not managed, but internal sales reps engage customers – Please describe this 

process?  
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 What is the sales approach? 

 What market segmentation does the PA do?  

 How does the PA treat special sectors (e.g.: municipal, healthcare, manufacturing, grocery, 

etc.)? 

 

 

10. How do these practices impact the PA’s ability to identify savings opportunities for customers? 

 

11. How do those practices impact the costs of providing those savings?  

 

12. Can <PA> identify which of their customers have buildings or franchises in other PA territories? 

 If they do identify these customers, do they market to them any differently? 

o In particular, what, if any collaboration do they do with the other PAs? 

 

13. Can <PA> identify which of their customers purchase gas/electricity from a different PA? If so, to 

what extent do you do so? 

 If so, which PAs does your territory overlap with, and for which fuels?  

 [If they do identify these customers] Do you market to overlapping customers any differently?  

 In particular, what, if any collaboration do you do with the overlapping PAs? (dual fuel 

collaboration).  

o To what extent does the collaboration vary by overlapping PA? 

 

14. How, if at all, has the PA’s marketing strategies changed over the past 3-4 years and how is it likely 

to change over the next 3-5 years? 

 

[IF TIME AVAILABLE, PURSUE THE FOLLOWING QUESTIONS] 

15. To what extent are repeat customers identified and pursued? 

16. How much does the sales force try to learn about a customer’s business before approaching the 

customer?  

a. For what types of customers is this more/less common? 

 

17. How does PA identify organizational drivers and project champions within customer organizations? 

a. How successful is this effort? 

b. Are there certain customer types for which it is easier/harder to identify the correct 

people? 

18. To what extent does the PA use various marketing materials to demonstrate the benefits of energy 

efficiency measures? 
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 Case studies? - What information is showcased in these studies? 

 Non-energy benefits? 

 Are there certain customer types for which case studies or non-energy benefits are more/less 

motivational? 

 

19. What are the PA’s close rates (# projects/# customer approached)? 

a. How does this vary by customer characteristics such as size and industry? 

 

 

Organization of internal and external sales force 

[10 minutes] 

20. What is the composition of the sales force? 

a. How many full time employees (equivalent) are there? 

b. What are the roles of the types of internal staff involved – To what extent do they focus 

on energy efficiency as opposed to the interaction of the customers’ business needs and 

energy? 

 [For National Grid and Northeast Utilities] What is the role of the account 

managers (dedicated to a particular customer, not necessarily efficiency)? 

 What is the role of sales representatives? 

 What are the roles of other staff involved? 

c. What empowerment does the sales team have to sell, negotiate incentives, etc.? 

d. What level of skill and training do the account managers and sales force receive? 

 To what extent are they engineers? 

 What is the typical education level of sales staff? 

 What special training and certification do they receive? 

 How does this differ based on the employee’s position (call center, sales rep, acct 

manager) 

 How much turnover has there been in the sales staff over the last 3-5 years? 

 How does turnover affect performance? 

 What is done to bring new staff up to speed? 

21. What, if any, specific performance/sales expectations (quotas) are the sales force held to? 

22. What, if any, incentives does the sales for have to make sales (e.g. commissions)? 

23. [For Northeast Utilities and National Grid] How are accounts assigned to project expeditors to 

identify solutions for more complex customers based? 

a. How are the PEX contractors selected for each account? 
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b. What information do they provide to PEX contractors to qualify leads for potential 

measure needs? 

c. Do they have records of which customers were handled by PEX contractors? Are these 

data available by industry and/or sector? 

24. How are accounts assigned to direct install contractors? 

a. Which eligible customers does the PA turn over to DI vendors and which do they connect 

with directly? 

b. What information does <PA> provide to contractors to qualify leads for potential 

measure needs 

25. [Small PAs] Do you have records on which customers were contacted and by whom? 

 

Service Offerings to Customers 

[10 minutes] 
 

Use of Incentives 

26. What types of financial support including incentives, on-bill financing, low interest loans, and 

incentives are available to customers? 

a. To what extent does the PA package multiple measures to improve payback period of 

entire bundle? 

27. How are incentives decided for custom projects? For example: 

a. Are incentives a flat percent of project cost? Under what conditions? For which types of 

customer segments? 

b. Are incentives based on savings? Under what conditions? For which types of customer 

segments? 

c. Are incentives negotiated? If so, how? Under what conditions? For which types of 

customer segments? 

28. How, if at all, are MOUs used to drive longer term customer planning and action? 

29. Which incentives has your PA offered since 2010? 

a. Which incentives have changed since 2010? 

b. How have they changed? 

 

Customer Service 

30. Within the context of efficiency programs, what does the PA do to create superior customer service? 

31. Within the context of efficiency programs, what does the PA do to establish themselves as a trusted 

advisor of the customer? 
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32. What support, if any, does PA provide during the project implementation phase of efficiency projects? 

If this varies by project type or industry segment, please describe. 

 

 

Information and Tools 

[5 minutes] 

33. Please describe the knowledge management practices used by the efficiency sales team. 

a. How and when are change decisions documented and communicated? 

34. What are your data recording practices? 

a. What data are recorded? 

b. What tool are those data recorded into? 

35. What data and data-related tools are available to the sales force? 

36. What are savings estimates based on? How are they calculated? 

a. What, if anything, does PA do to increase reliability of these estimates? 

 

 

Thank you very much for answering my questions today. If necessary, would it be ok for me to call you back 
to clarify my notes?  
 

  

 


