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1

EXECUTIVE SUMMARY

The C&I Customer Profile is an annual publication that analyzes Program Administrators’ (referred to in
this report as the PAs) billing and tracking data in order to identify notable trends and research questions
that will help to inform and improve the Massachusetts Commercial and Industrial (C&I) energy
efficiency programs. These studies seek to identify where C&I energy efficiency savings and participation
are occurring, and what segments remain to be served.
The analysis and reporting of this statewide data provides a large body of work from which the PAs and
the Energy Efficiency Advisory Council (EEAC) Consultants can formulate testable hypotheses. The study
allows the PAs to evaluate how their standardized data compares to the standardized data for other PAs
and the state as a whole, while continuing to preserve PAs’ customer and IT system confidentiality. By
leveraging the C&I Evaluation Database—which DNV GL builds, cleans, and maintains each year—this
report also provides a standardized starting point for future impact evaluations and market assessment
projects.
In order to achieve the objectives of the Customer Profile study, DNV GL standardizes and processes PA
billing and tracking data, and applies combinations of attribute filters (e.g., by PA - by industry - by end
use) to these data. This 2013 study builds on the analyses of prior Customer Profile studies to identify
new trends in the data and to verify patterns over time.
Finally, DNV GL would like to call attention to a terminology item in this report. In February of 2015
Northeast Utilities, which consisted of NSTAR and WMECo, rebranded to become Eversource. Due to the
time lag between the tracking year of the data and the reporting cycle, this created a situation where
data is presented for entities that existed at the time (NSTAR and WMECo), but will not in future
reporting cycles. Wherever possible, DNV GL has updated the report to reflect the new Eversource brand;
however, there are places in the electric sections of the report, in particular, where the old company
names NSTAR and WMECo are used to help the reader differentiate between the two former territories
and programs.

1.1 Key Findings
This section provides a high-level review of the most significant findings from the 2013 C&I Customer
Profile study. The report chapters provide additional context and more detailed results for interested
readers, and Section 6 of the report provides additional PA-specific granular tables.

1.1.1 There are several industry sectors where both the account
participation and consumption-weighted participation ratios are
low.
With the integration of a larger amount of industry sector data in the 2013 Customer Profile, DNV GL
identified several sectors for which account participation is lower than the population averages. For
electric, this included the Transportation, Warehousing, and Other Services sectors.
The Other Services sector is particularly noteworthy, as by definition these customers do not fit neatly
into the larger sector classifications. Given the types of businesses frequently contained in this class,
these customers are also likely to be smaller, with over 70% of the Other Services accounts consuming
less than 50,000 kWh per year. The combination of smaller size and diversity of business types in this
class could present dual barriers to participation, as Other Services accounts may not fit well within
some of the prescriptive offerings, but also may not be large enough to receive account
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representatives. Further characterization of this segment may identify subpopulations (e.g., dry cleaners
or car washes) that can be leveraged for targeted savings.

1.1.2 Gas PA participation continues to increase, but at a faster rate
than population savings achieved.
An increase in spray valve and programmable thermostat measures has driven up gas PA participation
rates over the past few years; however, savings as a percent of population consumption has not
increased at the same pace due to the smaller-saving nature of these measures. The increase in gas
participation may be an indicator of better coordination between the gas and electric PAs, or of more
effective cross selling of some types of gas measures. These customers may represent opportunities for
greater engagement and savings, particularly if they are pleased with the program offerings and want to
undertake larger, more complex projects. It may be important to capitalize on this quickly since there is
the risk that as time passes customers may begin to feel like that they “already did” gas efficiency via
the smaller prescriptive measure, and as a result may inadvertently leave larger opportunities on the
table.
Building on this, customers consuming 8,000 to 40,000 therms in the Accommodation and Food Services
industry sector displayed a higher median energy use intensity (EUI) than any other consumption bin for
that sector, and Accommodation and Food Services customers have been a key target market for the
gas spray valve offerings. It is possible that, while participation is increasing in this sector, there may be
additional opportunities for savings that can be leveraged given the higher median EUI.

1.1.3 Large multi-year participants make up a sizable proportion of
electric PA savings.
Three-year participants achieved nearly a fifth of the total electric savings for 2011 to 2013. This
suggests that engagement of multi-year customers is an important tool for meeting efficiency goals. This
could present challenges for smaller PAs, since smaller populations are susceptible to greater year-overyear participation variability, and because smaller overall populations make PAs more susceptible to
customer issues (e.g., financial troubles) that are outside of the PAs’ control.

1.1.4 Smaller PAs continue to have greater volatility in participation to
savings metrics.
Compared to larger PAs, smaller PAs have more volatility in population savings achieved relative to
participating accounts. While the smaller PAs are increasing their account participation proportions, the
savings derived from participating accounts are relatively small. This trend is particularly pronounced for
Cape Light Compact and Columbia Gas, and may represent an early indication of greater uptake of small
savings measures across a wider body of participants. The recent PA Differences report identified that
these types of measures can raise the cost to achieve savings.

1.1.5 Larger PAs have higher consumption-weighted market
penetration rates, particularly for gas, than the smaller PAs.
DNV GL examined total market penetration rates of account participation though different lenses. This
included calculating the consumption-weighted participation statistic to help assess how much of PA
consumption is associated with program participants. We observed sizable differences between the PA
populations at the account level, particularly for gas PAs. The two largest gas PAs have already engaged
nearly a quarter of their consumption at some point in the last three years. In contrast, the smaller gas
PAs have engaged closer to 15% of their consumption, on average.
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1.1.6 There does not appear to be an overall difference in gas
participation for towns with the same gas and electric PA versus
different gas and electric PAs; however there are sizable
variations within the different electric and gas PA combinations.
The overall differences in participation between dual- and single-PA served towns identified in the 2011
Customer Profile appear to have shrunk, although the towns served by the combination of National Grid
and Eversource have the largest participation ratio. This change from 2011 may be evidence that there
is increased cross-selling of gas measures by electric PAs, although there is a greater degree of
variability at the individual PA combination level. Despite the overall improvement in participation, the
savings ratios continue to favor towns served by the two largest PAs, and it is possible that the savings
for the other combinations are not reaching the depth that they might otherwise reach with continued
coordination on cross-selling of gas measures and identification of custom opportunities.

1.1.7 Low load factor customers continued to have the highest
participant savings achieved, but at reduced levels from the
previous two years.
Compared to accounts in other load factor categories, low load factor accounts continued to have the
highest participant savings, at 12.7%. However, this is much lower than the 21.9% participant savings
achieved by low load factor accounts in 2012. This downward shift was driven by an increase in the
consumption associated with low load factor participating accounts: In 2013, nearly three-quarters of the
total participant consumption was from low load factor accounts, while in 2012 only one-third of
consumption was from the same class. This year-over-year shift demonstrates the outsized impact that a
small number of outlier accounts can have on participant savings ratios.

1.1.8 New analysis showed that load factor is not a strong determinant
of participation.
Compared to accounts in other load factor categories, high load factor accounts continued to have the
highest participation rate. However, as part of this year’s analysis, DNV GL investigated the hypothesis
that—since high load factor accounts also tend to have higher consumption—this participation trend is
actually being driven by accounts’ consumption levels, and not necessarily by their load factors.
Our new analysis confirmed that account consumption, not load factor, is likely the driving force behind
higher participation rates for higher load factor classes; similar participation ratios were observed for all
accounts in a consumption bin regardless of their load factor. This suggests that load factor is not a
strong determinant for participation, but account size is. This result corroborates numerous other studies
that found that larger customers have higher participation rates for the PA energy efficiency programs.

1.1.9 For smaller PAs, there is a shift in savings contribution relative to
consumption when compared to the larger PAs.
All of the electric PAs achieved about the same ratio of proportional savings contribution to consumption
contribution for their largest 10% of accounts by consumption. However, several PAs (most notably Cape
Light Compact) appear to be getting a higher ratio of savings contribution relative to consumption
contribution from accounts in their 90th and 80th consumption percentiles. This may be an indication of
increased depth of savings for the next tranche of customers by consumption, and could offer important
insights into effective approaches for engaging mid-size customers to achieve higher savings in future
years.
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A second finding is that the smallest 10% of customers by account consumption across all PAs and fuels,
expect Eversource gas, had no participation in C&I efficiency programs. These accounts are very small,
even in aggregate, and may not represent a substantial opportunity for large savings. However, if there
are similarities in the types of energy use for these accounts—for example, in electric if these accounts
mostly have parking lot lights—then there may be specific prescriptive offerings that can be targeted to
consumers. Continuing the lighting example, this could be bi-level lighting controls.

1.2 Recommendations
The scope of the Customer Profile project focuses on the collection of PA data, construction of the
tracking and billing databases, and analysis using attribute filters. Additional value and insight can be
gained by using this study’s high-level findings as a basis for identifying critical research questions for
deeper analysis. The following recommendations identify opportunities to go beyond the findings of this
report and, with guidance from the PAs and EEAC, to explore the underlying drivers of these trends.

1.2.1 Refine the metrics used in the Customer Profile report to expedite
analyses and increase the actionable insights generated.
Since 2011 the Customer Profile report has evolved from a small report of around 50 pages with limited
analysis metrics to a 250-page report with several hundred charts and tables across many different
metrics. These metrics and tables have developed organically during the reporting process based on
feedback and guidance from the PAs and EEAC Consultants.
Given the increasing interest in the Customer Profile study, and the desire for it to be generated on a
shorter timeline, DNV GL believes that it may be beneficial to prioritize the metrics and analysis outputs
of greatest interest. Among other benefits, this would provide the opportunity to assess the best
approach to incorporating metrics developed through other studies—such as the PA Differences and MidSize Customer Needs Assessment studies—to ensure that those projects continue to deliver maximum
value.
DNV GL further believes that strengthening the connection between the Customer Profile and the PA
Differences reports could result in shorter timelines for both projects, and more targeted insights. Using
a systematic approach, the Customer Profile study could inform the PAs and EEAC of early trends for
deeper evaluation in the PA Differences study.

1.2.2 Examine how to best continue engaging small and mid-size gas
customers that may have undertaken an electric PA installed gas
measure.
With more customers undertaking small gas measures—and given the more stable population savings
achieved—now may be the ideal time to examine what additional potential these customers represent
and how best they can be engaged by their gas PAs.
We recommend exploring whether participants view the gas spray valves as “all they would do” or “the
start of something bigger.” This may help smaller PAs in particular refine their approaches to ensure that
small and mid-size customers continue to represent cost effective savings opportunities—rather than
higher-cost converts to bring back into the efficiency space. Engaging smaller customers will become
increasingly important as larger customers exhaust their savings appetite.
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1.2.3 Further explore ways to engage sectors where account proportion
and consumption-weighted participation are low in order to
identify avenues for new offerings.
As noted in our key finding 1.1.1 and discussed in detail in section 4.1, there are several sectors for
which account participation is lower than the population averages. We recommend further study to
identify sub groupings of smaller customers within these sectors—particularly the Other Services
sector—in order to inform the development of new programmatic offerings. These customers may be too
small to merit the assignment of an account manager, but may benefit from a somewhat standard
operating nature (e.g., a car wash, or a flashing light at the top of a cell phone tower) or a sectorspecific strategy that would allow a “templatized” type offering to generate savings through bulk of
measures—similar to what gas spray valves have accomplished in the Accommodation and Food Services
sector.

1.2.4 Continue to integrate third party data by leveraging geographic
data captured in the PA billing systems.
Integrating tax parcel data into the C&I Evaluation Database accomplished multiple goals. It allowed us
to assign an industry sector to over 88% of the electric population and 75% of the gas population in the
billing data, thereby addressing an area noted in the 2011 Customer Profile report as one of the weaker
areas in the findings. We can now offer a much more nuanced view of customers and regional variations
in efficiency participation. The integration of tax parcel data also enabled a preliminary assessment of
how energy use intensities vary by sector and fuel across the state.
There is potential to further expand the use of this material to help PAs target customer subsets. DNV GL
recommends that the tax data undergo a deeper cleaning and integration into the dataset to increase
the number of matched records. We also suggest the PAs and EEAC Consultants determine which
attributes they would like prioritized and used in future analyses.

1.2.5 Expand the number of linked electric and gas accounts to
effectively evaluate dual-PA served customers.
The analysis is currently limited to the town level for these shared customers. As more involved analyses
are considered, it would be beneficial to link these customers to get a complete accounting of their true
energy intensity for each fuel. For example, some customers may appear to have low energy use
intensity for the electric account because they have a gas HVAC 1 and hot water system. In a situation
like this, it is possible that the electric customer is actually a high energy user, but looking at only one
fuel would not necessarily capture this.

1.2.6 Continue to refine the approach for leveraging the geographic
element of PA data to develop more actionable findings.
The 2012 and 2013 Customer Profiles used the geographic data captured by the Massachusetts PAs to
further refine data and to provide town-level summary statistics including participation and savings
ratios. One element of feedback received in response to the 2013 Customer Profile draft was: How do we
make the maps more actionable?

1

For gas customers, the impact would by and large be on the heating component of the HVAC system, though it is conceivable that there may
be some gas absorption chillers. DNV GL has used the term HVAC to keep the end uses aligned with the MA Technical Reference Manual
(http://ma-eeac.org/wordpress/wp-content/uploads/TRM_PLAN_2013-15.pdf ).
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A strong first step towards developing more predictive and actionable geographic outputs would be to
identify: 1) priority questions such as “where is participation lagging,” and 2) the predictor variables that
the implementation teams suspect most influence the priority questions (e.g., energy use, building
vintage, square footage, etc.).
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2

INTRODUCTION

2.1 Study Objectives
The 2013 C&I Customer Profile study analyzes Program Administrators’ (referred to in this report as the
PAs) billing and tracking data in order to identify notable trends and research questions that will help to
inform and improve the Massachusetts C&I energy efficiency programs. The study segments and
evaluates customer data using prescribed attribute filters (e.g., PA, fuel type, account size, business
type, end use, installation track, etc.) to identify where energy efficiency savings and participation are
occurring, and what segments remain to be served. Summary tables from the 2011 and 2012 Customer
Profile studies have been updated in this report to allow for direct comparisons and analysis of changes
over time.
As in prior Customer Profile studies, the study team has applied combinations of attribute filters (e.g., by
PA - by industry – by town) to further examine interesting trends revealed by the analysis.
The 2013 study also provides new analyses, above and beyond those included in the 2011 and 2012
reports, to provide deeper insights and recommendations. These new analyses are intended to achieve
the following objectives:



Investigate repeat customer participation from 2011 to 2013, with a focus on the scale of
savings in each year, the contribution to overall savings, and the types of end uses.



Investigate the multi-measure projects undertaken in 2013 to understand which end uses, and
categories of measures within end uses,2 are implemented together and at what scale.



Investigate the impact of outlier projects in efficiency savings.



Investigate categories of measures implemented within end uses to understand the scale and
proportional savings contributions of the specific categories.



Investigate the correlation between load factor and savings that was noted in 2011 and 2012.



Build upon the geographic information system (GIS) analysis in the 2012 report by:
o

Assessing 2013 town-level savings, consumption, and participation.

o

Assessing town-level participation from 2011 through 2013.

o

Assessing differences in towns served by dual-fuel PAs, and identifying potential drivers
of these differences.

o

Using the address-level data to identify and assess notable within- and across-town
trends (e.g., clusters of savings or technologies).

o

Identifying clusters of customers with high and low savings relative to consumption, and
examining similarities and differences among these clusters.

In all of these analyses, the study team sought to generate cross-PA views of the data at as granular a
level as feasible (i.e., measure, project, or participant level) without compromising customer or project
data confidentiality.

2

When the level of detail can support this degree of analysis.
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2.2 Overview of Approach
The 2013 Customer Profile study consisted of four major tasks (see Figure 2-1).
Figure 2-1. Approach for the Customer Profile Study

Acquire PA Tracking
and Billing Data

Profile PA Tracking
and Billing Data and
Integrate into
Evaluation Dataset

Analyze Tracking
and Billing Data

Generate Customer
Profile Report

DNV GL began by acquiring billing and project tracking data from the electric and gas PAs for all C&I
customers, and assessing the completeness of the data received. We then integrated the data into the
C&I Evaluation Database, which also includes datasets for 2011 and 2012. This step included
transforming the 2013 data to standardized values across PAs, and validating and refining the data by
comparing totals to prior studies and by soliciting targeted feedback from the PAs and EEAC through the
Summary of Data Completeness Memo and PA-specific data reports.
Next, the study team segmented and analyzed the data using multiple bins and attribute filters. This
task produced the summary tables and graphs presented throughout this report, revealed notable trends
in savings and participation, and informed our recommendations for further research. Preliminary
findings were presented to the PAs and EEAC in November and December of 2014, and their feedback is
reflected in this report. A more detailed description of our methods is provided in Chapter 3 of this report,
Methodology Overview.

2.3 Organization of Report
This report contains a large volume of material. In order to best serve our various readers, we have we
have organized the results of our analysis according to three increasing levels of granularity:



State level (Chapter 4)



By PA (Chapter 5)



Within PA (Chapter 6)

Chapters 4 and 5 include a fair amount of interpretation for readers who are primarily interested in
identifying and understanding notable trends. Chapter 6 provides the most granular tables, complete
with all analysis rows. These tables are provided primarily for readers interested in conducting their own
analyses, and therefore we have not provided much narrative interpretation of the results.
The most significant and impactful of the findings presented in these chapters were summarized in the
Executive Summary, and our conclusions and recommendations based on these findings are presented in
Chapter 7. Chapter 8 contains supporting appendices and documentation that elaborate on new methods,
describe the distinctions between industry sectors, and provide additional detail into the original work
plan and goals.
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3

METHODOLOGY OVERVIEW

The approach for the 2013 C&I Customer Profile study consisted of four major tasks, which are described
in Sections 3.1 through 3.4 of this chapter. This methodology builds on the approach used in the 2011
and 2012 Customer Profile studies; however, it includes some updates based on PA and EEAC feedback
to the 2012 report. Readers familiar with the 2011 and 2012 studies may wish to skip right to Section
3.5 for details regarding methodology updates.

3.1 Data Acquisition
DNV GL began the study by requesting 2013 tracking and billing data for all C&I customers from the
electric and gas PAs. Specifically, we requested:



Tracking data pertaining to the customers, projects, equipment, and vendors associated with
2013 energy efficiency measures; and



Billing data including customer information and consumption records for each billing period in
2013.

DNV GL received a wide variety of file types and formats in response to this request. The study team
thoroughly reviewed the data and requested additional files to fill in identified gaps. The bulk of the data
was received by late in the third quarter of 2014; however, working in conjunction with the PAs, DNV GL
continues to refine, update, and load additional data into the C&I Evaluation Database to support other
Massachusetts C&I evaluation projects as new material becomes available during the project lifecycle.
For more detail on the data acquisition process and the original data request memo, please see
Section 8.8.

3.2 Data Profiling and Integration into C&I Evaluation Database
Once data was acquired from the PAs, the study team standardized the data to a consistent format using
the extraction, transform, and load (ETL) process.



In the extraction phase, DNV GL brought the PAs’ raw data into a standard layout to ensure
consistent field matches, and assembled any relational files that needed to be constructed from
the raw data. A mapping matrix was developed to document the data elements provided by each
PA, the final field that each of the PA attributes was assigned to, and the percent of the field that
was populated with the PA’s data.3



In the transform phase, DNV GL cleaned up any non-standard data values, populated missing
key data fields by consulting with PA and technical advisors and by using year-over-year links to
pass through missing data, and ensured that the extracted data from each PA conformed to the
acceptable field values for the aggregated PA data.



In the load phase, DNV GL loaded the transformed data into the master database.

The study team documented all steps taken to extract, transform, and load the billing and tracking data
to ensure consistent and correct standardization of data values. A “Summary of Data Completeness”
memo was submitted to the PAs and EEAC describing the final loading and percent completion of the
requested data attributes and any limitations identified in the PAs’ billing and tracking data extracts.
3

This step is done not only for transparency in DNV GL assignments, but also as a quality check for the PAs to ensure that the original extracts
from their IT systems are fully functional and capturing all the data that they intended to provide.

2013 C&I Customer Profile

Page 10 of 286

3.2.1 Linking Tracking and Billing Data
A key step in the “transform” phase of the ETL process was linking customer billing and tracking
information. This task linked together the consumption and demand information for participants’
accounts, and was completed in three steps (see Table 3-1).
Table 3-1. Steps to Merge Billing and Tracking Information

As part of the three-year data cleaning process, DNV GL updated all 2011 and 2012 data to ensure that
the most accurate linking rate possible was achieved. Table 3-2, Table 3-3, and Table 3-4 show the
success rates for the three phases of data merging described above. These rates are generally not 100%
(for reasons discussed below), and may vary from year to year.
The most common cause of unlinked data was missing account numbers in the tracking data. Other
reasons for unlinked data included incomplete billing data or mis-keyed accounts in the tracking system,
new construction accounts that did not have a record in the previous year’s data,4 upstream measures
that did not include any account information or were reported as monthly line item totals, and line item
corrections in the underlying data systems. The year-over-year variation in rates is also impacted by
accounts opening and closing, and by the fact that the account population is not a static population
through time. The success rate values are useful for determining how much of a given year’s tracking
data is used for each PA in the different analyses in this report, but variation from year to year is
expected, and a lower number in any given year should not be construed as “worse.”
Since being an active customer is a requirement for participating in PAs’ efficiency offerings, it is almost
certain that unlinked accounts listed in the tracking data were active. Therefore, while unlinked accounts
were not included in analysis where data merging was required, they are included in all other analyses in
order to accurately capture the PAs’ energy efficiency accomplishments. The outcome of this approach is
that there are two different savings numbers that can appear, depending on if the table is using “all
records provided” or “only linked records”; this mostly impacts tables breaking down projects by energyuse related metrics.

4

This is one of the reasons why the current year’s tracking to current year’s billing will have almost universally higher merge ratios, though they
will not reach 100%.
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Table 3-2. Merge Success Rates - 2013 Tracking to 2012 Billing

Table 3-3. Merge Success Rates - 2013 Tracking to 2013 Billing

As shown in Table 3-4, the merging of 2013 to 2012 tracking data had a much lower match rate than the
other types of data merges. This is because the majority of accounts do not participate in energy
efficiency programs two years in a row. The number of linked accounts may also be somewhat lower
than reality due to missing account information in some upstream datasets; we believe that some
portion of participants in the upstream data are multi-year participants, but it is not possible to quantify
this with the data that was available for this study. Caution should be used when evaluating the
percentage values in Table 3-4, particularly for the smaller PAs; because the population sizes are small,
a change in a single account can have a substantial impact on those values.
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Table 3-4. Merge Success Rates - 2013 Tracking to 2012 Tracking

As shown in Table 3-4, National Grid gas had a higher proportion of repeat participants than Columbia
and Eversource in 2012 and 2013. The persistently high ratio of repeat participants for National Grid gas
is an area of interest; a deeper examination of National Grid’s approaches—and the motivations of its
repeat customers—may produce useful insights that other PAs can leverage.
Eversource gas’s participation ratio declined from 9% in 2011-2012 to 3% in 2012-2013. One element of
this decline was the large increase in the total number of accounts in Eversource’s tracking data in 2013.
If these accounts were all new program participants, than by default the repeat participation would have
to decline while the population participation ratio would likely increase; this is exactly what we observed
for Eversource. Given the large number of new participants, it is likely that Eversource’s repeat
participation ratio will climb in 2014.

3.2.2 Review and Reprocessing of Data
In order to support consistent year-over-year comparisons, the study team reviewed and reprocessed
2011 and 2012 data to improve quality and fill in missing values. DNV GL performed several checks to
identify potential data issues after the billing and tracking account-level data were merged. Results of
the merge were communicated to the PAs and EEAC in December of 2014. There were some anticipated
differences between pre- and post-processed data due to aggregation methods. Other areas of difference
between the raw data and the processed data include the following:



This report uses the gross tracked savings rather than net savings for all metrics.



The “prior year’s consumption” data in the report slightly exceeds the numbers in the raw data
due to the extrapolation process that generates a full year’s equivalent consumption.

Finally, in reprocessing prior years’ data, we discovered that the 2010 billing data appeared to be
missing some records. This data was acquired before the “summary of data completeness” validation
process was introduced in the 2012 Customer Profile study. To address this shortcoming, DNV GL used
the 2011 billing data (instead of the 2010 billing data) as the denominator for 2011 savings calculations.
This approach could potentially overstate the 2011 savings associated with some analysis populations;
however, based on a spot review of the data, it appears that when sizeable variations (e.g., gas
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population savings) are detected, they are actually the result of trends in the tracking data rather than
an artifact of the billing data denominator.
The review and reprocessing of 2011 and 2012 data (and the uploading of 2013 data) was also
necessary to update the geographic database. As in past Customer Profile studies, DNV GL used a
custom-built composite geocoder in ArcGIS to place accounts at the appropriate location in
Massachusetts.5
In the 2013 study, we updated the composite locator to include all of the Massachusetts Tax Assessor
Level 3 data, as well as the City of Boston’s Assessor data. The integration of these parcel-level data
allowed DNV GL to more accurately place customer data points and in turn derive more granular insight
into where energy is consumed and saved. This improvement also allowed DNV GL to begin incorporating
third-party data—most significantly building use and square footage data—using shared geography
relationships.
DNV GL defined minimum match acceptance scores to ensure that records were matched by the
geocoder tool and that these matches were correct. DNV GL set a minimum score of 70% for tax-parcel,
address, and street-level matches, and 100% for zip codes and towns. The geocoder tool started at the
tax-parcel level, and stopped attempting to match address data after the town level.
Table 3-5 and Table 3-6 present the results of the billing geocode process by PA and locator level (e.g.,
parcel, street address, etc.). For all PAs, the match rate of PA billing data to the tax-parcel, streetaddress, or street-level data was over 90%, with over 80% being point-level matches. Over 50% of the
matches for all PAs came from the tax-parcel data, which affords the opportunity of integrating square
footage, building vintage, and other tax database metrics. This high match rate was needed to support
the spatial analysis components of this study. Note that:



For GIS point-level analyses, DNV GL only used records with street-level or better matches. This
is because, in cases where only the zip codes were matched, accounts were placed in the center
of the zip code territory, and may cross PA and town boundaries.



For energy intensity maps, we only used records with a parcel-level match, since the parcel-level
data was the source of the square footage information.6
Table 3-5. Billing Account Geocode Results by PA – Electric

5

6

The geocoder is the tool that takes a description of a physical location (e.g., an address) and converts it into coordinates that can be correctly
placed in geographic space relative to one another. DNV GL’s geocoder uses multiple input sources—including the MA Level 3 tax data,
TIGER line files and Zip Code Tabulation Areas from the US Census, and the Massachusetts Integrated State Road Network from the
Massachusetts Department of Transportation—to attempt to standardize and match PA-supplied address information to the most granular
corresponding spatial location.
There are occasional instances where multiple tax parcels match to a single account. In these cases, the use type with the largest sum of
square footage is allocated to the account, and the consumption of all records at the account is summed to avoid understating the location
EUI.
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Table 3-6. Billing Account Geocode Results by PA – Gas

3.3 Analysis
DNV GL analyzed the PA data by calculating reporting statistics (e.g., account participation,
consumption-weighted participation, etc.) for a range of metrics at different levels of granularity. Figure
3-1 provides a visual representation of this analysis.
Figure 3-1. Visualization of the Analysis Cube used for the Customer Profile Report

DNV GL analyzed the PAs’ tracking and billing data at the individual-record level. These records were
then aggregated depending on the grain of analysis required for the different metrics. The metrics used
in the Customer Profile study were chosen in order to examine the research questions shown in
Table 3-7.
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Table 3-7. Broad Research Questions for Study Metrics

These metrics were analyzed using the following key statistics:


Account Participation.7 This statistic identifies the ratio of accounts within the analysis
population (e.g., industry sector, PA, etc.) that participated in energy efficiency programs. It can
answer questions such as: “What percent of manufacturing accounts participated in an efficiency
program for each PA?”
(𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝐴𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)
(𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝐴𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)



Consumption-Weighted Participation. This statistic looks at the consumption of efficiency
participants within a specific analysis population (e.g., industry sector, PA, etc.) relative to the
consumption of the total analysis population. It can answer questions such as: “What percent of
total manufacturing consumption for each PA participated in an efficiency program in 2013?”
(𝑆𝑢𝑚 𝑜𝑓 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝐴𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)
(𝑆𝑢𝑚 𝑜𝑓 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑙𝑙 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝐴𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)



Population Savings Achieved.8 This statistic looks at the energy savings of efficiency
participants within a specific analysis population (e.g., industry sector, PA, etc.) relative to the
consumption of the total analysis population. It can answer questions such as: “How much
energy did the Massachusetts Manufacturing sector save relative to its total consumption?”
(𝑆𝑢𝑚 𝑜𝑓 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑓𝑜𝑟 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝐴𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)
(𝑆𝑢𝑚 𝑜𝑓 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑎𝑙𝑙 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝐴𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)

7
8

In the 2011 and 2012 reports this was referred to as the “participation rate.”
Formerly called “percent savings achieved” in the 2011 and 2012 reports, DNV GL renamed this class to accommodate the PA and EEAC
request to have less similar names for the analysis statistics in order to improve readability.
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Participant Savings Achieved.9 This statistic looks at the energy savings from participant
accounts relative to the consumption for those participants only. It can answer questions such as:
“How much energy did participating manufacturers save relative to their consumption?”
(𝑆𝑢𝑚 𝑜𝑓 𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑓𝑜𝑟 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠 𝑤𝑖𝑡ℎ𝑖𝑛 𝐴𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)
(𝑆𝑢𝑚 𝑜𝑓 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑜𝑓 𝑃𝑎𝑟𝑡𝑖𝑐𝑖𝑝𝑎𝑡𝑖𝑛𝑔 𝐴𝑐𝑐𝑜𝑢𝑛𝑡𝑠 𝑂𝑛𝑙𝑦 𝑤𝑖𝑡ℎ𝑖𝑛 𝐴𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛)



Proportional Consumption Ratio. This statistic looks at the proportional savings contribution
to total savings for a specific analysis bin relative to the proportional consumption contribution to
total consumption. This lens provides a more normalized view of a bin’s savings relative to
consumption by incorporating population level weights.
𝑆𝑎𝑣𝑖𝑛𝑔𝑠 𝑓𝑜𝑟 𝑎𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑏𝑖𝑛
(
)
𝑇𝑜𝑡𝑎𝑙 𝑠𝑎𝑣𝑖𝑛𝑔𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑎𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑏𝑖𝑛𝑠
𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑎𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑏𝑖𝑛
(
)
𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑎𝑛𝑎𝑙𝑦𝑠𝑖𝑠 𝑏𝑖𝑛𝑠

3.4 Reporting
While the analysis occurred at the individual-record level, we report results using three “analysis grain”
levels in order to preserve individual account confidentiality and to provide useful context for readers.
Results associated with each level of granularity are presented in separate chapters within this report.
1. State-level analyses (see Chapter 4) present aggregate results without distinguishing between
PAs. These analyses focus on insights relevant to the population as a whole.
2. By-PA analyses (see Chapter 5) provide a more detailed view of how individual PAs fit into the
statewide picture. These analyses compare differences in PA performance using the lens of single
or multiple metrics, and examine how those differences may be driven by differences in the
underlying PA populations.
3. Within-PA analyses (see Chapter 6) represent the highest level of granularity. These analyses
examine in detail how populations and participants vary across and within the PAs, and provide
valuable insight for specific sub-population trends.

3.5 Methodological Updates
In response to PA and EEAC feedback on prior Customer Profile studies, we made three key
modifications to the methodology in this 2013 report. These changes are described in the subsections
below.

3.5.1 Building Use versus Business Type
Previous Customer Profile reports used a “building type” classification in the reporting. This field was a
derivative of the Energy Information Administration’s Commercial Building Energy Consumption Survey
(CBECS) categories. However, the single “building type” field did not adequately capture differences
between building uses and the industry sector in which the building operated. This ambiguity was

9

Formerly called “average savings percent” in the 2011 and 2012 reports, DNV GL renamed this class to accommodate the PA and EEAC request
to have less similar names for the analysis statistics in order to improve readability.
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compounded by the fact that some PAs provided data focused on an industry sector, while others
provided a building use description.10
To better reflect the raw data and the differences between use and sector, the 2013 study included both
“building use” and “industry sector” fields. To ensure maximum data coverage, and to accurately reflect
the data captured by PAs in their IT systems, DNV GL used an account’s most recent industry-sector
information to fill in any missing values in the 2011 and 2012 datasets.
Information on each account’s building use and sector was obtained from PAs via one of three raw data
classes: North American Industry Classification System (NAICS) code, Standard Industry Code (SIC), or
verbal description/PA code.11 Table 3-8 illustrates how the three raw data classes varied across PAs,
using a data center as an example.
Table 3-8. Business Data Classes and Differences Using a Data Center as an Example
Code

Description

NAICS Code

Standardized code with increasing levels of
detail starting at two digits and increasing to
six digits. Periodically updated by the US
Office of Management and Budget; last update
was in 2012. Intent is to “allow for a high level
of comparability in business statistics.”

SIC Code
Verbal
Description
or PA Code

Degrees of Detail:
Data Center Example

51-> 518-> 5182-> 518210

Standardized code with increasing levels of
detail starting at two digits and increasing to
four digits. Phased out in late 1990s; no longer
actively maintained.
PA-supplied names or codes providing a
description of the account. Non-standard across
PAs.

73-> 737-> 7374

Data Center, Server Farm,
Information Technology

For the 2013 Customer Profile study, DNV GL also integrated the tax parcel use code for accounts where
the PA did not supply a code. The tax data consisted of a standard three-digit code for all cities in
Massachusetts (excluding Boston, which has a separate but similar coding system that was integrated
into the analysis). DNV GL standardized the PA and tax parcel codes to the most likely NAICS industry
sector and building use, and then assigned the standardized code to billing accounts when there was a
match.
In cases where a tax parcel had several buildings, DNV GL used the code associated with the building
code that represented the largest square footage for the entire parcel.12
Section 8.2 provides a more detailed explanation of the NAICS/SIC and CBECS classes, a detailed
discussion of industry sector versus building use, and a sample of the tax-code to sector and use data
crosswalk.13

10
11
12

13

Sector designations were by North American Industry Classification System or Standard Industrial Codes.
NAICS codes of varying levels are most common, followed by SIC codes and then verbal descriptions.
This introduces the opportunity of misclassified records, though it is mitigated to some extent because the tax codes have built in a level of
hierarchy similar to NAICS and SIC codes. For example, code 102 and 105 are both “Lodging,” so the final building type assignment will be
accurate.
The full crosswalk is not included as a table in this report, as it includes over 400 lines of data.
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3.5.2 End Use and Measure Category
The PAs and EEAC requested that the 2013 Customer Profile study better distinguish between end uses
and measure categories.14 Within the tracking data there are varying degrees of detail around what
exactly was installed. For the 2013 study, DNV GL senior engineering staff reviewed over 4,000 detailed
combinations of program, track, and measure data to identify end use and measure category classes
with as much accuracy as possible across all PAs.15
To further improve the transparency of end use and measure category classifications, DNV GL
incorporated into the study end uses and categories from the Massachusetts Technical Reference Manual
(e.g., HVAC – Programmable Thermostats), as well as more flexible “energy use impacted/technology”
flags (e.g., HVAC – Controls) that were used to standardize information when PAs provided inconsistent
and/or insufficient levels of detail about the measure installed.

3.5.3 Billing Extrapolation
To calculate the savings metrics in this analysis, DNV GL compared the prior year’s consumption data to
the current year’s savings data. The prior year’s consumption was used as the baseline to reflect
consumption prior to any savings derived from the measure’s installation. Since savings are reported as
an annual number, DNV GL needed a full year’s worth of consumption to accurately calculate the ratio;
however, not all accounts had a full year of data.16
To account for this, DNV GL extrapolated the full year’s consumption using the available data for each
account. This extrapolation took the actual data reported and filled in the missing days using the average
daily consumption (Figure 3-2).
Figure 3-2. Extrapolation Equation
𝐴𝑐𝑡𝑢𝑎𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛
(𝐴𝑐𝑡𝑢𝑎𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛) + ((
) ∗ (365 − #𝐷𝑎𝑦𝑠 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑑 ))
# 𝐷𝑎𝑦𝑠 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 𝑅𝑒𝑝𝑜𝑟𝑡𝑒𝑑
For the 2013 study, DNV GL modified its extrapolation approach for natural gas accounts. This modified
approach used a weather-normalized extrapolation to account for the seasonality of gas usage.17 The
effect of this change is that the extrapolated gas consumption for missing days is a percentage or two
lower than if a straight-line extrapolation were used.
The majority of accounts included a full or near full year’s data, and for accounts that were missing
consumption data, the average number of days extrapolated was 20. To ensure that year-over-year
comparisons were appropriate, DNV GL applied the 2013 extrapolation approach to all data from 2011
through 2013.

14

15
16
17

DNV GL standardized these to the Massachusetts Technical Reference Manual, as well as to a more granular classification derived from the
TRM that categorized both the “end use” where the energy was saved and the technology that was actually saving the energy within that
end use. This provided greater detail for custom measures in particular.
This was also applied retroactively to the 2011 and 2012 data to bring them up to the 2013 level of detail.
This situation can occur when a new account is opened in the middle of the year, or when PA systems provide incomplete data.
The detailed methodology for how this normalization occurs is addressed in the Commercial and Industrial section of the Massachusetts TopDown Modeling Methods Study.
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4

STATE-LEVEL ANALYSIS RESULTS AND DISCUSSIONS

This chapter presents notable findings from our analysis of the full (statewide) population of billing and
tracking data. Results in this chapter are generally not broken out by individual PAs.

4.1 Sector Analysis
Section 3.5.1 of this report describes the modifications we made to building use and industry sector
fields for the 2013 Customer Profile analyses. This modification substantially improved the overall billing
data comprehensiveness. In the 2012 Customer Profile study, industry-sector data was available for only
60% of electric accounts and 55% of gas accounts; Table 4-1 shows that the modified approach for the
current study was able to improve 2012 data to 95% for electric accounts and 83% for gas accounts.
The 2013 values in Table 4-1 are similarly high.
This improvement affects both the account participation metric (which is impacted by the 2013 data) and
the savings metric (which is impacted by the 2012 data) in this study.
Table 4-1. Final Percent of Industry Sector Assigned – 2011 to 2013 Billing Data

4.1.1 Electric Population Analyses by Sector
Table 4-2 shows the participation and savings statistics by industry sector for electric accounts in 2013.
Among statewide electric customers:


The Educational Services sector had the highest percent of participating accounts in 2013.



The Retail sector had the highest number of participating accounts.



The Manufacturing sector had the highest kWh consumption and the highest kWh savings.



The Educational Services sector and the Agriculture, Forestry, Fishing and Hunting sector had the
highest percent of population savings achieved, at 2.8%. The latter sector includes industries
such as greenhouses with heating and lighting requirements.
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Table 4-2. Electric Account Participation and Population Savings Summary Statistics
by Industry Sector

The apparent large savings ratio for the “No Data” category is the result of two factors: 1) the
consumption for this class is very small, since a reasonably large amount of the billing population can
now be assigned to an industry sector; and 2) this class includes accounts that did not have a
corresponding match to the billing data, which includes some upstream accounts. This suggests that the
high savings ratio for the “No Data” category is the result of data artifacts, rather than truly meaningful
trends.
Figure 4-1 provides a graphical representation of the 2013 electric account participation and population
savings percentages by industry sector, excluding the “No Data” category.
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Figure 4-1. Electric Account Participation and Population Savings by Industry Sector 18

Table 4-3 provides a year-over-year comparison of population savings and participation for electric
accounts by sector. Figure 4-2 (participation by sector, 2011-2013) and Figure 4-3 (savings by sector,
2011-2013) present this same information graphically to facilitate year-over-year comparisons.
Table 4-3 and Figure 4-2 show that sector-specific participation levels have remained relatively
consistent over the three-year period. Participation in the Education Services sector has risen in the past
two years, and Retail Trade has had consistently high participation, likely based on the strength of
lighting measures.
Table 4-3 and Figure 4-3 show somewhat greater variability in savings by sector over the three-year
period:

18

Savings have increased in the Educational sector, consistent with the increased participation.

Does not include the “No Data” series. This is done to avoid stretching the axis, and to allow the reader to better compare the differences in
the other classified industry sectors.

2013 C&I Customer Profile

Page 22 of 286


Manufacturing savings are consistently high year-over-year.



The impact of a large combined heat and power (CHP) system is clearly visible in the 2011
Health Care and Social Assistance sector savings ratio.



The “NA” sector shows an increase in 2013 relative to past years. After spot checking records,
we suspect this is partially driven by larger numbers of multifamily accounts in the billing and
tracking data. These types of accounts fall in “NA,” as there is no good corresponding industry
code for them.

Table 4-3. Time Series of Electric Account Participation and Population Savings by Industry
Sector

2013 C&I Customer Profile

Page 23 of 286
Figure 4-2. Time Series of Electric Account Participation by Industry Sector 19

19

The “No Data” series is excluded from this chart. This is done to avoid stretching the axis, and to allow the reader to better compare the
differences in the other classified industry sectors.
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Figure 4-3. Time Series of Electric Account Population Savings by Industry Sector 20

Electric participant savings by industry sector for 2013 are presented in Table 4-4. The percentages can
be somewhat misleading for sectors with fewer participants—such as Construction, Mining, and
Agriculture—where each individual customer accounts for a large proportion of the total. In these
instances, the percentage may show large variations that could be interpreted differently if gross
numbers were presented instead.21

20
21

The “No Data” series is excluded from this chart. This is done to avoid stretching the axis, and to allow the reader to better compare the
differences in the other classified industry sectors.
As an example, there does not seem to be much of a difference between “5 out of 5” people participating versus “4 out of 5”; at the gross
level, it feels like “most” of the population participated. However, stating this in percentage terms (100% participation versus 80%
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One of the more notable categories was “NA,” which includes multifamily homes and rental home
properties. A spot review of billing records suggested that there are correctly matched and coded
locations in the C&I data that effectively look like single family homes but act as rental properties.22 The
high participant savings ratio for this category (47%) may result from a single account actually
representing many locations that ultimately received efficiency measures, or from prescriptive-type
measures being installed in locations where occupancy is more seasonal. Both of these situations could
potentially overstate the savings ratio in a given year.
Table 4-4. 2013 Electric Participant Savings Achieved by Industry Sector

Figure 4-4 shows the percent contribution of each sector to the 2013 total electric participant savings,
and Table 4-5 and Figure 4-5 provide a year-over-year comparison of the same metric for 2011-2013.
(Both tabular and graphical formats are provided for ease of comparison.)
As in past years, Manufacturing contributed the largest proportion of participant savings in 2013, with
Retail, Educational Services, and Health Care also providing substantial contributions.

participation) feels very different. In small populations, the sense of scale can be lost when presenting results in terms of percentages. This
can be potentially misleading; thus we advise caution in interpreting these results.
22

An example of this would be a rental vacation home on Cape Cod.
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Figure 4-4. Distribution of Electric Participant Savings by Industry Sector
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Table 4-5. Historical Participant Savings Achieved by Electric Industry Sector
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Figure 4-5. Historical Participant Savings Achieved by Electric Industry Sector 23,24

Table 4-6 shows electric savings by industry sector and consumption bin.

23
24

The “No Data” and NA categories are excluded from this chart. This is done to avoid stretching the axis, and to allow the reader to better
compare the differences in the other classified industry sectors.
The large increase in 2013 Construction is driven by a single account with nearly half the sector savings from a motor and drive measure.
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Table 4-6. Electric Savings by Industry Sector and Consumption Bin25

25

Management of Companies and Enterprises’ smallest class is impacted by an outlier measure that contributes nearly three quarters of the smallest bin’s savings.
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4.1.2 Gas Population Analyses by Sector
Table 4-7 shows the participation and savings statistics by industry sector for gas accounts in 2013.
Among statewide gas customers:


The Accommodation and Food Services sector had the highest percent and number of
participating accounts in 2013, in part due to the continued strength of spray valve type
offerings. Despite the large amount of participation, this sector had a small population savings
ratio (0.8%); this reflects the smaller savings impact of spray valve measures.



The Manufacturing sector had the highest therm savings, followed closely by the Educational
Services sector.
Table 4-7. Gas Account Participation and Population Savings Summary Statistics
by Industry Sector

Figure 4-6 provides a graphical representation of the 2013 gas account participation and population
savings percentages by industry sector.
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Figure 4-6. Gas Account Participation and Population Savings by Industry Sector

Figure 4-7 shows the percent contribution of each sector to the 2013 total gas participant savings. As in
the electric population, Manufacturing, Educational Services, and Health Care provided substantial
contributions.
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Figure 4-7. Distribution of Participant Gas Savings by Industry Sector

A year-over-year comparison of population savings and participation for gas accounts by sector is
provided in Table 4-8. Figure 4-8 (participation by sector, 2011-2013) and Figure 4-9 (savings by sector,
2011-2013) present this same information graphically to facilitate year-over-year comparisons.
Three-year participation and population savings trends are more volatile for gas accounts than for their
electric counterparts. These variations are often driven by one or two large projects that have substantial
savings but are unlikely to appear year after year; the Mining sector provides one such example.
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Table 4-8. Historical Gas Population Participation and Population Savings by Industry Sector
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Figure 4-8. Historical Account Participation by Gas Industry Sector
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Figure 4-9. Historical Population Savings Achieved by Gas Industry Sector

Gas participant savings by industry sector for 2013 are presented in Table 4-9. Savings achieved by
participants ranged from less than 1% up to 25% of the participating sector’s consumption. As in earlier
charts, the impact of spray valve measures is clearly visible in the Accommodation and Food Services
sector, which has the lowest mean and median savings of any participating sector, but also
comparatively high gross savings based on the high number of participating accounts. Thus, despite the
low mean and median values, spray valve measures continue to be an important part of the gas
efficiency landscape.
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The Educational Services and Manufacturing sectors also provide interesting results. While both sectors
had similar gross savings and mean savings, the Educational sector had a substantially higher median
and participant savings ratio. This may be partially due to the Educational sector’s smaller relative therm
consumption coupled with substantial benefits from a series of new construction comprehensive design
approach (CDA) projects.26 Finally, a single project had an outsized impact on the Public Administration
sector, with a new custom HVAC system accounting for a large amount of savings.
Table 4-9. Gas Participant Savings Achieved by Industry Sector

Table 4-10 and Figure 4-10 provide a year-over-year comparison of the savings achieved by gas
participants in each sector. (Both tabular and graphical formats are provided for ease of comparison.)
Since 2011, the average savings realized by sector have remained relatively consistent; however, there
are noticeable impacts from large one-time projects that can skew a sector’s participant savings
achieved in any given year (e.g., the Mining sector in 2012).

26

The CDA projects, though few in number, have the benefit of a large savings impact since they (usually) do not contribute much to the
consumption side of the equation. In 2013, although there was not a large population of CDA-specific projects in the Education sector
(fewer than 10), they accounted for nearly 10% of the overall gas savings for the sector.
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Table 4-10. Historical Participant Savings by Gas Industry Sector
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Figure 4-10. Historical Gas Participant Savings Achieved by Industry Sector

4.2 End Use and Category Analysis
DNV GL senior engineers reviewed approximately 3,000 electric and 700 gas measure combination types
to standardize end use and measure category data across PAs (see Section 3.5.2 for more information).
Note that, throughout this report, a “project” is defined as the unique combination of account number,
fuel, and project track. This is done to facilitate consistency across the PA population. This definition
means that the number of projects can exceed the number of accounts; an asterisk has been included to
highlight this in several tables in this section.
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4.2.1 Electric Population Analyses by End Use and Category
Table 4-11 shows the project and savings statistics by end use for electric accounts in 2013. Among
statewide electric participants:


Lighting measures once again provided the largest number of projects, the largest gross savings,
and the largest percent of savings.



A relatively small number of CHP projects continued to contribute large shares towards savings.
Table 4-11. Population Summary Statistics – Electric End Uses

Figure 4-11 provides a graphical representation of the percent of projects and percent of savings by end
use, in order to facilitate snapshot comparisons. The impacts of CHP, HVAC, and lighting are particularly
notable in the “Percent of Savings” pie.
Figure 4-11. Electric End Use Project and Savings Proportions
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Figure 4-12 provides a year-over-year comparison showing the percent of projects by end use from 2011
to 2013.
Figure 4-12. Historical Project Proportion by Electric End Use Impacted

Figure 4-13 provides a year-over-year comparison showing the percent of savings by end use from 2011
to 2013. This figure shows that the relative contribution of CHP increased from 2012 to 2013, but
remained below the peak level observed in 2011.
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Figure 4-13. Historical Savings Proportions by Electric End Use Impacted

Table 4-12 provides a summary of historical kWh savings for the standardized end uses from 2011 to
2013.
Table 4-12. Historical Gross kWh Savings by Electric End Use

Table 4-13 shows the measure categories associated with projects and energy savings in 2013. Among
statewide electric projects:


Lighting systems, including upstream lighting measures, were the major source of savings. This
class includes T8s, LEDs, and other higher efficiency lighting.



Control systems on measures like HVAC, refrigeration units, and lighting were also popular,
although the savings within the different types of controls can vary greatly across end uses. For
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example, a refrigeration control measure, such as a vending machine sensor, will have a very
different (smaller) scale of savings when compared to a lighting energy management system.


The large amount of savings in the “other” category is directly attributable to custom lighting
projects for which the tracking data detail was insufficient to determine anything more than the
end use impacted was lighting. Examples of measures in this class include “Custom Lighting ECM”
or “Lighting - Custom Lighting.”27

While the information in Table 4-13 further supports the continued importance of lighting to C&I
customers, it also lends some insight into the appetite for energy control measures across end uses.
Given this finding, there may be opportunities for additional targeted C&I control offerings (e.g.,
programmable power strips).28
Table 4-13. Population Summary Statistics – Electric Measure Categories29,30

Table 4-14 through Table 4-17 show the percent of projects and the percent of savings both within an
end use, and across the measure category for each combination of end use and measure category.

27
28
29
30

In any table where the end use is included, these “other” measures would be captured in the lighting field; it is only when the measure
category is evaluated in isolation that the inability to class these measures enters into consideration.
In addition to the more familiar controls like lighting sensors, time clocks, or programmable thermostats, other potential new offerings like
programmable power strips may be of interest to address plug load consumption for some industry sectors.
The lighting systems line reflects the upstream lighting measures that did not include account IDs. They have been pulled into their own
category to avoid artificially inflating the median and mean savings of the overall lighting category.
Zero savings measures have been excluded from calculating the mean and median in these tables.
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Table 4-14. Distribution of Electric Measure Categories by Project Count within End Use
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Table 4-15. Distribution of Electric Measure Categories by Project Count across End Uses
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Table 4-16. Distribution of Electric Measure Category Savings Contribution within End Uses
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Table 4-17. Distribution of Electric Measure Category Savings Contribution across End Uses

Table 4-18 provides a summary of historical savings for the standardized measure types from 2011 to
2013. One thing to note is the low savings value for the process measure in 2012. A detailed review of
the data showed that the scale of savings is actually similar year-over-year; however, the single field
filter used to generate this table, in conjunction with the level of detail in the measure descriptions,
caused more of the 2012 process measures to appear in the equipment group and the “other” group
within this table. When the end use and measure category lenses are both applied, this apparent
difference disappears (see Table 4-12).
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Table 4-18. Historical Gross kWh Savings by Electric Measure Category

4.2.2 Gas Population Analyses by End Use and Category
Table 4-19 shows the project and savings statistics by end use for gas accounts in 2013. HVAC
continued to contribute the largest proportion (49%) of therm savings, followed by process measures
(17%).31
In 2013 we continued to see a dichotomy in the number of projects versus the amount of savings by end
use. This was driven once again by prescriptive spray valve type offerings, which affect the hot water
end use category. Spray valve measures contributed 57% of the total number of gas projects in 2013,
but only 7% of the savings (see Figure 4-14).
The plug-and-play nature of gas spray valves continues to make them an easy sell, similar to lighting
measures for electric customers. However, compared to lighting measures, the savings achieved from
31

The small number of projects in the Building Systems class included custom measure that were highly specific (e.g., an energy recovery
system on ventilation hood). These measures may fit into the Process, Food Service, or HVAC group depending on how the systems were
engineered; however, it was unclear from the data which would be the most appropriate class, so the Building Systems bucket was used.
The “other” class includes measures that have no context in the verbal description (examples include “OTHR” or “Other – Other”); the
absence of this data precludes accurately classifying these measures.
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spray valves is much smaller, the overall population is much smaller, and the opportunities for repeat
participation are less frequent (i.e., customers may change out a series of lights each year, but it’s much
less likely they will repeatedly change out spray valves). These factors may indirectly result in sprayvalve participants leaving deeper savings on the table; however, this could not be assessed from the
data in this report.
Table 4-19. Population Summary Statistics – Gas End Uses

Figure 4-14. Gas End Use Project and Savings Proportions

The next two figures provide year-over-year comparisons showing the percent of projects (Figure 4-15)
and the percent of savings (Figure 4-16) by end use from 2011 to 2013. For consistency they do not
include the few building systems from 2013 as an end use bin; this has a negligible impact on the results.
The larger population of measures in the data for 2013 drove gross savings up across the board, with
process and building shell end uses seeing large increases in projects and/or savings. The savings
increase for these two end uses results in part from the study team’s approach of having senior
engineers classify each measure based on the very detailed measure descriptions supplied in 2013. The
large increases for process and building shell end uses relative to past years would also suggest that PAs
are having greater recent successes engaging customers that are willing to install these measures.32

32

Building shell measures include insulation projects, sealing projects, and comprehensive design projects. This presents an occasional challenge,
as not all portions of the savings are likely coming from building shell impacts (for example, sealing of heating ducts, or a system
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Figure 4-15. Historical Project Proportions by Gas End Use Impacted

optimization as part of the CDA). Through consultation with engineers, the determination was made that building shell would be the most
appropriate class for these measures when there was uncertainty in the description, on the basis that the overall intent of the measure is
to make the building perform more efficiently as a system. In contrast, other classes have a more detailed focus on a single end use.
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Figure 4-16. Historical Savings Proportions by Gas End Use Impacted

Table 4-20 provides a summary of historical savings for the standardized end uses from 2011 to 2013.
Table 4-20. Historical Gross Therm Savings by Gas End Use

Table 4-21 shows the measure categories associated with projects and energy savings in 2013. Gas
energy savings are more broadly distributed across the different measure categories than the electric
population; however, the participation numbers are heavily concentrated in the hot water measures such
as aerators, spray valves, and low-flow fixtures. Steam traps also contributed a decent share (11%) to
therm savings, and—similar to electric trends—customers showed a willingness to implement energy
control type measures (e.g., programmable thermostats and boiler reset controls).
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Table 4-21. Population Summary Statistics – Gas Measure Categories

Table 4-22 through Table 4-25 show the percent of projects and the percent of savings both within an
end use, and across the measure category for each combination of end use and measure category.
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Table 4-22. Distribution of Gas Measure Categories by Project Count within End Use
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Table 4-23. Distribution of Gas Measure Categories by Project Count across End Uses
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Table 4-24. Distribution of Gas Measure Category Savings Contribution within End Uses
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Table 4-25. Distribution of Gas Measure Category Savings Contribution across End Uses

Table 4-26 provides a summary of historical savings for the standardized measure types from 2011 to
2013.
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Table 4-26. Historical Gross Therm Savings by Gas Measure Category

4.3 Consumption Analysis
We conducted the statewide consumption analysis using the same electric and gas usage bins provided
by the PAs for use in previous Customer Profile studies.

4.3.1 Electric Population Analyses by Consumption Bin
Table 4-27 shows the participation and savings statistics by consumption bin for electric accounts in
2013. This data confirmed prior years’ trends of increasing account participation as consumption
increased and the population sizes decreased. The recent PA Differences study found that one driver of
this trend is a PA tendency to focus on the largest customers to achieve savings. Another element that
should be noted, while not intended to be an explanatory driver, is that the largest consumption bins
also have smaller populations, and so each individual participant represents a larger percentage number
towards the population count.33

33

In an extreme example where there is a very small sample size, percentage may not be the most appropriate metric for cross-class
comparisons. For example, if there were two customers in a bin, the participation percent could only be 0%, 50%, or 100%; whereas if
there were 100 customers in the bin, the ratio could be any number from 0% to 100%. For the small populations there is a very discrete,
finite number of percentages that can result, whereas the larger populations can capture the nuance of scale more effectively.
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Table 4-27. Electric Population Participation and Savings Achieved by Consumption Bin 34

Figure 4-17 provides a year-over-year comparison showing the electric population participation by
consumption bin for 2011 to 2013.
Figure 4-17. Historical Account Participation by Electric Consumption Bin

Figure 4-18 provides a year-over-year comparison showing the electric population savings achieved by
consumption bin for 2011 to 2013. One interesting finding presented in this figure is the spike in 2013
population savings achieved for the 25 to 50 GWh bin. Consumption was relatively steady for this bin, as
was the number of participants; the population savings increase for 2013 was driven by a large account
that contributed approximately one-third of the total class savings.

34

A portion of the electric accounts matched to records had at or less than zero consumption, or did not match to an electric account. These are
included in this table to accurately capture the account participation and population savings rates, but the within-class proportion would not
be meaningful since the consumption from these accounts is likely represented already in one of the usage bins. For this reason, DNV GL
has not included the account participation or population savings metric for this bin.
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Figure 4-18. Historical Population Savings Achieved by Electric Consumption Bin

Table 4-28 presents the electric industry sector account population savings by aggregated consumption
bin. Educational Services consistently outperforms the statewide average for every bin. Manufacturing
does for all bins but the largest, while Health Care does for the largest bins. The Information sector
displays proportionally larger savings as the consumption classes gets bigger; data centers are a key
reflection in this data, and, based on this result, one could speculate that the types and scale of
equipment in the small versus large Information sectors may offer very different avenues of savings.
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Table 4-28. Industry Sector Account Population Savings by Electric Consumption Bin35

4.3.2 Gas Population Analyses by Consumption Bin
Table 4-29 shows the participation and savings statistics by consumption bin for gas accounts in 2013.
As in prior years, and consistent with the electric population, participation rates increased as
consumption size increased. The same qualifications made for electric apply to gas as well. The recent PA
Differences report found that one driver of this trend is a PA tendency to focus on the largest customers
to achieve savings. Another element that should be noted, while not intended to be an explanatory
driver, is that the largest consumption bins also have smaller populations, and so each individual
participant represents a larger percentage number towards the population count.36

35
36

GWh is an abbreviation of “gigawatt hours.” Values were converted to GWh for this chart to keep the column widths readable in the report;
this does not impact the underlying numbers that are presented in kWh throughout the majority of the report.
Please see the footnote in the corresponding electric section for additional detail.
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Table 4-29. Gas Population Participation and Savings Achieved by Consumption Bin 37

Of greater interest is the trend shown in Figure 4-19, which presents a year-over-year comparison of
account participation by consumption bin. Between 2012 and 2013, there was a marked increase in the
overall number of accounts participating: from ~2,900 in 2012 to nearly 5,000 in 2013. This increase
impacted all size classes, and may be evidence of a shift in how gas PAs are engaging customers. There
were a larger number of direct install data in the 2013 PA data, which would indicate greater
participation of small gas customers. DNV GL also observed that there is a three-year trend of increased
participation for the smaller consumption bins, which may further support direct install’s importance as a
gas participation driver. The combination of gas participation increasing and the underlying increase in
direct install data may be early evidence of greater coordination and cross selling from electric PAs in gas
territories.
The population savings achieved increased both as a percent and as a gross number for the smallest
consumption bin. There is one large outlier, discussed in detail in the next paragraph, that had a
substantial impact on this; however, a deeper review of the data suggests that the direct install type
measures were also an important contributor. This is supported by the year-over-year charts showing
that participation within the small classes (Figure 4-19) is increasing at a faster rate than participant
savings (Figure 4-20) in those classes.

37

A portion of the gas accounts matched to records had at or less than zero consumption, or did not match to a gas account. These are included
in this table to accurately capture the account participation and population savings rates, but the within-class proportion would not be
meaningful since the consumption from these accounts is likely represented already in one of the usage bins. For this reason, DNV GL has
not included the account participation or population savings metric for this bin.
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Figure 4-19. Gas Historical Account Participation by Consumption Bin

Figure 4-20 illustrates that the population savings also increased substantially in the smallest class, more
so than could be explained by direct install measures alone. On a deeper review of the data, DNV GL
identified one new construction record that contributed almost one-third of the savings for the smallest
class; this is an artifact of the billing data, as the account is correctly placed in the small category based
on historical consumption. However, the new construction measure suggests a significant expansion of
the therms that will be consumed by this customer in coming years. When that account is removed, the
population savings decrease from 1.2% to 0.82%, and participant savings decrease from 29.1% to
19.8%. This lends further support to the theory of increased direct install impact, as participant savings
showed small and relatively consistent year-over-year changes when this account is excluded, but
population-level savings increased—even when excluding the account mentioned above.
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Figure 4-20. Gas Historical Population Savings Achieved by Consumption Bin

Table 4-30 shows the savings and consumption of 2013 participating accounts by consumption bin. As in
prior years, the participants in the smallest usage bins had the largest savings relative to their
consumption, though the scale was impacted to a degree by the largest outlier account. When this
account is removed, the savings achieved are more consistent with previous years, at around 19.8% (as
noted above).
Table 4-30. Participant Savings Achieved by Gas Consumption Bin

Figure 4-21 provides a year-over-year comparison showing the gas participant savings achieved by
consumption bin for 2011 to 2013.
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Figure 4-21. Historical Participant Savings Achieved by Gas Consumption Bin

Table 4-31 shows the impact of median and mean participant savings contributed by each gas
consumption bin, as a lens to explore a “typical account” within each bin. One important pattern that can
be seen in this table is that outliers in each bin are pulling up the mean impact of a “typical” account,
since the medians are substantially smaller than the means in each bin.
When larger proportions of overall consumption are more heavily concentrated in a smaller population of
customers, the reliance on that small population can present a pressure point should an expected large
38

participant chose not to participate due to factors beyond the PAs’ control.

The larger PAs, while having

larger goals due to larger populations, may be able to move onto the “next” large customer in their
population, while the smaller PAs may not have the same level of consumption tied up in their “next”
customer and will have to rely on smaller customers where the savings are lower per customer, as
shown in Table 4-31.
Table 4-31. Relative Impact of Participants by Gas Consumption Bin

38

Examples can include other capital priorities, needing a higher incentive from the PA to clear internal payback thresholds, or even potentially
participation fatigue if the PA has already approached the large customer in the past years.
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Table 4-32 presents the gas industry sector account population savings by consumption bin. While
savings at the sector total level were largely consistent, there were several notable variations at the
individual consumption bin level.



For the 8.0 to 100 MDth bin, savings in the Educational Services sector (at 3.6%) were
substantially higher than the statewide average of 1.3%. Education in general outperformed the
state average across all the consumption bins.



For the smallest consumption bin, the Manufacturing sector significantly outperformed the state
average.



While achieving high savings, the Information sector did not represent a large sector for the gas
landscape, and so it may not represent the same scale of potential as larger sectors like
Manufacturing, Educational Services, and Health Care and Social Assistance.
Table 4-32. Industry Sector Account Population Savings by Gas Consumption Bin39

Figure 4-22 summarizes the gas consumption analysis in a single snapshot; individual PA numbers are
presented in Section 5.3.

39

MDth is an abbreviation of “thousand dekatherms.” Values were converted to MDth for this chart to keep the column widths readable in the
report; this does not impact the underlying numbers that are presented in therms throughout the majority of the report.
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Figure 4-22. Gas Customer Population Summary by Consumption Bin

Figure 4-23 provides a year-over-year comparison showing the 2011 to 2013 participant savings
achieved, both for electric and gas participants, by consumption bin. As in past years, the gas
consumption bin is cross-walked to a kW demand bin. Provided for historical context, this chart
summarizes the material presented in the more detailed charts in Sections 4.3 and 4.4; findings are not
repeated here for brevity.

2013 C&I Customer Profile

Page 66 of 286
Figure 4-23. Historical Participant Savings Achieved – Electric and Gas

4.4 Demand Analysis
The statewide demand analysis was conducted using the demand-size bins provided by the PAs for use
in previous Customer Profile studies. Table 4-33 shows the participation and savings statistics by
demand bin (electric accounts only) in 2013. The 2013 data confirmed prior years’ trends of increasing
proportional account participation as demand class increased.
While a much larger population of demand data was available for the 2013 study, many of the records
changed from missing values to zero. Conversations with the PAs in other evaluation projects confirmed
that these zero accounts are ones that tend to be small enough not to merit a demand meter, and as
such should be classed as less than 75 kW.40,41

40
41

If the assumption of the 2012 blanks equaling zero is applied, the participation rate would correct from 3.8% to 1.6%, and savings achieved
from 1.6% to 1.4%. Both these numbers align with the 2013 Customer Profile results.
It is not likely, though, that these accounts are true “zero” demand accounts. This is an important distinction to make, as treating these
accounts as true zeroes, rather than an unknown, can have significant impacts on any modeled relationships (e.g., if demand is a function
of consumption).
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Table 4-33. Population Participation and Savings Achieved by Demand Bin42

The next two figures provide year-over-year comparisons showing the percent of participation
(Figure 4-24) and the percent of savings (Figure 4-25) by demand bin for 2011 to 2013. Both of these
statistics generally remained consistent from 2012 to 2013; however, there was a notable increase in
savings achieved for the largest demand class. This appears to be driven in part by an increased number
of participants in this largest class; these participants tend to have projects that can generate large
relative savings impacts, and it appears the year-over-year change is capturing this element.
Figure 4-24. Account Participation by Demand Bin

42

The “no demand provided” class is included to capture a complete picture of population total account participation and population savings
achieved. However, the statistics for this class are not calculated, as they do not present a meaningful picture; every account is expected
to have some demand, and as such should fall into one of the size bins, where their consumption and savings should be allocated. The
1,000 odd accounts in the no demand bin are not correlated to the 1,500 accounts in the number of billed customers, and it’s likely that
the consumption for those unmatched participants is captured in the usage of their true bin.
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Figure 4-25. Population Savings Achieved by Demand Bin

Figure 4-26 provides a year-over-year comparison showing the participant savings achieved by demand
bin for 2011 to 2013.
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Figure 4-26. Historical Participant Savings Achieved by Demand Size43

Table 4-34 shows the savings and consumption of participating accounts, by demand bin, for 2013 only.
As in prior years, the participants in the smallest demand bins had the largest savings relative to their
consumption.
Table 4-34. Participant Savings Achieved by Demand Size44

43
44

The historical chart does not include the 2011 data due to the large number of accounts in that study that were missing demand sizes. If it is
assumed that these accounts did in fact fall in the smallest category, then the observed trend remains largely the same.
Accounts with no matched demand size are excluded from the participant charts. Although it might be a safe assumption that these accounts
belong in the smallest demand size bin, DNV GL would not be able to allocate a corresponding consumption number. The result would be
that the savings achieved would be overstated.
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Table 4-35 shows the median and mean participant savings contributed by each demand bin, as a lens
to explore a “typical account.” When this lens is applied, the savings ratios for each demand bin shift
more in line with expectations, with the largest demand bins and larger typical individual accounts
contributing more to overall savings. This again seems to reinforce the importance of larger projects in
meeting PA savings targets. Table 4-35 also shows a pretty substantial jump in median savings from the
1,000 to 5,000 kW category to the >5,000 kW category.
Table 4-35. Relative Impact of Participants by Demand Size

Figure 4-27 presents the summary of the demand analysis in a single snapshot; results for individual PAs
are presented in Section 5.2. As noted earlier, a major change from 2012 was the increase in accounts
that could be assigned to a demand class; in the 2013 data, only 2% of the account consumption could
not be assigned to a demand bin. The overall trend from 2012 to 2013 was generally consistent;
however, for the <75 kW class, there was a notable decline in account participation and an increase in
the consumption, proportion of population, and gross savings, reflecting the more complete underlying
dataset. At the other end of the spectrum, the largest demand bin’s gross savings increased in 2013 on
the strength of outlier projects.
As with prior years, there appears to be an intersection point for the mid-sized (300 to 750 kW)
customers. As a population their savings relative to total consumption are in line with neighboring
classes; however, they have neither the participation rates of the larger classes nor the participant
savings ratios of the smaller classes. Mid-sized customers, particularly on the low side of the category,
mark the change from being direct install eligible to accounts that may need to go through more
customized PA offerings. Since these customers are likely to offer lower savings per participant than the
larger customers, and likely require more involvement than the small direct install customers, they may
represent an opportunity for greater engagement and savings realization.
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Figure 4-27. Electric Customer Population Summary by Demand Bin

4.5 Load Factor Analysis
To evaluate whether a customer’s load factor influenced either their decision to participate or their
average percent savings, the electric demand-metered accounts were segmented into four load factor
categories.45 For purposes of this analysis, load factor for each account was defined as the ratio between
an account’s average daily demand and the maximum reported demand in 2012 (where average demand
is calculated by dividing the total annual usage by the number of hours in a year).
𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛
)
8760
𝐿𝑜𝑎𝑑 𝐹𝑎𝑐𝑡𝑜𝑟 =
𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝐷𝑒𝑚𝑎𝑛𝑑
(

A high load factor indicates a flatter load profile (i.e., similar usage in most hours), while a low load
factor indicates that the load profile has more variations over the course of the year.
Table 4-36 shows the participation and savings statistics by load factor category for the 5,163 electric
tracking accounts whose bills included a demand component and consumption. As in prior years, account
participation peaks in the high load factor category.

45

Ten accounts (<0.2% of population) had a load factor in excess of 100%. These accounts were dropped from the analysis. Accounts without a
demand or consumption value could not have a load factor calculated, and are also removed from the load factor analysis.
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Table 4-36. Population Participation and Savings Achieved by Load Factor

Based on a question from the PAs and EEAC, DNV GL investigated the hypothesis that—since high load
factor accounts also tend to have higher consumption—the participation trend seen above is actually
being driven by accounts’ consumption levels, and not necessarily by their load factors. To assess this,
DNV GL broke down the data to show account participation by load factor and consumption bin
(Table 4-37).
This analysis confirmed that participation rates increase as the consumption bin size increases. This
trend is consistent across all load factor categories. Of greater interest, the analysis also illustrated that
there does not appear to be large variations in participation within any given consumption bin,
regardless of the load factor. The implication of this finding is that load factor category is likely not a
strong determinant of participation, whereas consumption size is.
Table 4-37. Load Factor Breakdown by kWh Size Bins46

DNV GL also assessed the distribution of participant accounts across load factor categories and
consumption bins (Figure 4-28). This analysis confirmed that participant accounts with higher
consumption tend to have higher load factors, though this is not exclusively the case. As shown in
Figure 4-28, the majority of participants whose consumption level was above 2,500,000 kWh annually
were in the high and very high load factor categories. Table 4-38 shows the same information in tabular
format, for ease of interpretation.

46

Due to the small population sizes within each consumption bin, DNV GL did not include the “very high” class in this table to preserve customer
confidentiality.
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Figure 4-28. Distribution of Participant Accounts by Load Factor, within Consumption Bin

Table 4-38. Distribution of Participant Accounts by Load Factor, within Consumption Bin

As discussed above, new analysis for 2013 suggests that account consumption, not load factor, is the
underlying driver of participation. As such, the figures and tables in the remainder of this section are
provided simply to allow for historical comparisons with 2012 and 2011 data. Discussion is provided to
help interpret the data for readers.
The next two figures provide year-over-year comparisons showing account participation (Figure 4-29)
and population savings achieved (Figure 4-30) by load factor category for 2011 to 2013. The analysis
shows that both statistics are relatively consistent over the three-year period.
While low load factor accounts have the highest population savings achieved (Figure 4-30), these
accounts contribute much lower kWh savings—orders of magnitude lower—than the high and very high
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load factor accounts on a per-account basis. One possibility is that these low load factor accounts may
consist of simpler equipment types (e.g., primarily lighting) and smaller gross consumption. Compared
to customers with larger, more steady, but also more complex equipment (e.g., process type equipment),
these low load factor accounts may have higher potential to save energy as a proportion of their
consumption, but contribute much lower actual kWh savings.
Figure 4-29. Historical Account Participation by Load Factor
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Figure 4-30. Historical Population Savings Achieved by Load Factor

Table 4-39 shows the savings and consumption of participating accounts, by load factor category, for
2013 only. This is the third consecutive year that the low load factor participant savings (as a proportion
of their consumption) has been considerably higher than the other categories.
Table 4-39. Participant Savings Achieved Summary Statistics

To explore this trend in more depth, DNV GL calculated the median and mean participant savings ratio
for each load factor category (Table 4-40). When this lens is applied, the load factor results appear much
more in line with expectations: as the load factor increases, the contribution of the mean and median
account towards the total savings also increases.
In conducting this analysis, we also found that a single account was contributing nearly 20% of the total
savings for the low load factor category, while no single account in that category contributed more than
7% of total consumption. This disparity implies that the account providing 20% of low load factor
savings is likely an outlier artifact.
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Table 4-40. Relative Impact of Participants by Load Factor Class

Figure 4-31 provides a year-over-year comparison of participant savings, by load factor category, for
2011 to 2013. This data shows a shift downwards in participant savings for the low load factor category
in 2013. The driver of this shift has been an increase in the consumption represented by participating
low load factor accounts.
Figure 4-31. Historical Participant Savings Achieved by Load Factor

4.6 Tracking Data Analysis
This section presents results from our analysis of the tracking data only (not the merged billing and
tracking data). This analysis is important because it captures new construction measures that may not
have an account to join in prior years, as well as upstream measures that may include address
information but not a specific account number. For this analysis, all tracking records provided by the PAs
were included.
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Table 4-41 shows the electric and gas savings by project size. As in prior years, the smaller prescriptive
offerings made up the bulk of electric and gas projects, with gas projects heavily skewed to the smallest
project category based on prescriptive measures. However, for both electric and gas, the bulk of savings
came from the largest project category.
Table 4-41. Electric and Gas Tracked Savings by Project Size Range

The next two figures provide a year-over-year comparison showing the percentage of projects in each
project size category for electric (Figure 4-32) and gas (Figure 4-33). For electric measures, the
percentage of projects in the smallest size class has increased steadily since 2011, reaching an all-time
high of 35% in 2013. This may be a result of the upstream lighting program, and it will be of particular
interest in future years to see how the newer upstream HVAC offerings further impact these ratios. The
shift to smaller projects has come at the expense primarily of the medium and large project categories,
which have declined since 2011. This may support findings by other studies wherein project expediters
indicated that the larger projects they work with are not providing the same scale of energy returns as in
past years, since the low-hanging fruit projects have already been implemented. Gas measures show a
similar shift toward the smallest project size category; however, since a much greater population already
fell into that smallest class, the ratio shift is not quite as dramatic.
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Figure 4-32. Historical Electric Project Proportions

Figure 4-33. Historical Gas Project Proportions

The next two figures provide a year-over-year comparison showing the percentage of savings in each
project size category for electric (Figure 4-34) and gas (Figure 4-35). While the project proportions have
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shifted (as noted above), the savings proportions remain heavily dependent on the large saving
measures.
For gas measures, Figure 4-35 shows a shift in 2013 from the very large class to the large class; a
deeper review of the data confirmed that this was driven by a custom new construction project.
Figure 4-34. Historical Proportional Distribution of Savings by Savings Size Category - Electric
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Figure 4-35. Historical Proportional Distribution of Savings by Savings Size Category – Gas

Figure 4-36 shows the town-level participation for electric accounts. As with past years, the participation
in western Massachusetts was more variable than in the eastern portion of the state. Clusters of no
participation were identified by Windsor in the northwest corner of the state. The region around New
Salem, which was identified as a no-participation cluster in 2012, has shifted with multiple accounts
participating in 2013; at least in part, this shift reflects the more comprehensive integration of upstream
data in this Customer Profile study.47
In line with the data presented throughout this report, the Cape Light Compact territory showed marked
increases in several towns’ participation. This was largely on the strength of the lighting measures.
Nantucket was one of the more striking examples in the state, with participation increasing from less
than 1% in 2012 to over 10% in 2013. The fact that these were mostly small savings measures is clearly
visible when you assess population savings achieved by town (Figure 4-37), as these high participation
towns show lower savings achieved. One possible explanation is that this is a result of a strong push for
efficiency on Nantucket due to capacity constraints on the transmission cable that feeds the island, and
the investments that would be needed to add more capacity. This was not directly ascertainable from the
billing or tracking data, but it is a plausible explanation.

47

These upstream accounts had location information, which allows them to be placed geographically, though the lack of account numbers
prohibited linking them to billing data. To minimize the risk of double counting, DNV GL first coded every measure, regardless of if there
was an account to generate a standardized address. This standardized address was then rolled up with the account number to generate a
unique record for calculating participation. In this manner, three installs with no account IDs that occurred at “1 Main St,” “One Main St,”
and “1 Main Street” would roll into a single record with the sum savings from the three installs for “1 Main St.” Two records with “3 Main St”
and “4 Main St” would be treated as two different records on roll up, based on the standardized address, even though both would be
missing an account number.
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Figure 4-36. 2013 Electric Account Participation by Town

Figure 4-37 shows the town-level population savings achieved for electric accounts. Several towns had a
high savings ratio for the second consecutive year; Erving in the northwest, Stockbridge in the
southwest, and Dartmouth in the southeast are all examples of this. As noted above, several of the
towns that had high participation ratios showed a lower population savings ratio due to the smaller
savings from the prescriptive measures. This may raise an interesting question about these towns; they
have businesses taking energy efficiency steps, but at low levels. A better understanding of the types of
equipment they have and the pressures they face may allow PAs to further build savings off the currently
high participation bases.
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Figure 4-37. 2013 Electric Population Savings Achieved by Town

Figure 4-38 and Figure 4-39 show the town-level participation and population savings achieved for gas
accounts. A significant data consideration for Columbia’s territory was that tracking data did not include
much geographic information. Per discussions with Columbia, DNV GL used the accounts that could be
matched to billing as a way to pass through the billing address to the tracking dataset so the records
could be coded.
As in prior years, the participation was concentrated around the Boston region. Participation around
Worcester increased in 2013, while participation in the Springfield region was generally lower than it was
in 2012. Towns with lower participation may reflect the fact that smaller PAs have fewer outreach staff,
and/or the possibility that direct install efforts—which are a key driver for gas participation—in these
regions has not gained as much traction with customers.
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Figure 4-38. 2013 Gas Account Participation by Town

Figure 4-39. 2013 Gas Population Savings Achieved by Town
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5

BY-PA ANALYSIS RESULTS AND DISCUSSIONS

This chapter presents a more detailed view of how individual PAs fit into the statewide picture. As
discussed in the recent PA Differences report, each PA has its own operational protocol, resources, and
strategies for meeting savings goals. PAs also face varying geographic elements in their service
populations, ranging from dense development in the Boston region to seasonal use patterns in smaller
buildings on the Cape and in Western Massachusetts. Socioeconomic factors beyond the PAs’ control—
such as the continued decline of traditional manufacturing in areas like Fall River, or the continued
development of the service-based economy—can also play a role in how efficiency goals are met.
Although this report does not quantify the impacts of these types of PA differences, it is important to
note (even if only supported anecdotally) that there are significant elements of the PA results that
cannot be captured in data alone.

5.1 Program Administrator Contribution Ratio Analysis
To discern high-level differences among the PAs that could impact comparisons between each PA, DNV
GL calculated the ratio of proportional savings contribution relative to proportional consumption
contribution for each decile bin of the PA accounts.48 This calculation creates a “contribution ratio” that
allowed us to compare how each PA derives savings from each customer bin, regardless of the raw
number of accounts or the relative size of those accounts.49 The equation is shown here:
𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑡𝑢𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝑃𝐴,𝐵𝑖𝑛 =

𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝑃𝐴,𝐵𝑖𝑛
𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛𝑃𝐴,𝐵𝑖𝑛

The results of this analysis show that there are differences in the ratio across each PA’s bins; in other
words, not all PAs are deriving the same ratio of savings relative to consumption for each bin. In this
analysis, a ratio of 1.0 indicates: a) the bin uses 10% of the total energy provided by the PA, and b) the
bin makes up 10% of the total savings that PA achieved in the study year. Figure 5-1 shows the
comparisons for the electric PAs. Several results stand out and are presented after the chart.

48
49

Decile refers to breaking the PA billing population into 10 groups of an equal number of accounts within the PA population sorted by
consumption size. A detailed methodology can be found in Appendix 0
.
The hypothesis here is that in effect, if there are no differences between how PAs derive proportional savings relative to proportional
consumption, there will be no change in the contribution ratio across PAs for any given size class.
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Figure 5-1. Contribution Ratio Distributions by PA - Electric



The figure shows that each PA realized comparable amounts of total savings from their largest
customers in 2013, with contribution ratios ranging from 1.0 to 1.1. This indicates that the
“largest” consumer decile in each PA is contributing about the same level of savings relative to
proportional consumption. To be clear, this does not mean the gross numbers are the same, nor
the size of the measures—only that scale alone is not a differentiating factor for that largest
decile bin.



Compared to the other PAs, Cape Light Compact realizes a higher proportion of savings relative
to consumption from customers in the 8th and 9th (80th and 90th percentile) usage bins. This may
be a result of an increased focus on these comparatively smaller consumers, though this type of
difference was not evaluated in depth in this report.



Smaller PAs have higher contribution ratios from their smaller accounts than the large PAs.



NSTAR and WMECo (now Eversource) share similar contribution patterns, but WMECo’s
contribution ratio is higher for its “medium” consumption accounts. This will be an interesting
trend to assess in future years now that WMECo has been fully integrated into Eversource; we
would hypothesize that the program strategies and marketing focuses will be relatively
consistent across the PA.

Figure 5-2 show the contribution ratios for the gas PAs. As with electric, key findings are presented after
the chart.
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Figure 5-2. Contribution Ratio Distributions by PA - Gas



The larger PAs have generally steady contribution ratios across all the decile bins, albeit at
different contribution ratio scales. This is an indication that the proportional savings contribution
relative to the proportional consumption contribution for each bin is largely consistent.



National Grid’s higher ratio may be a bulk result of its spray valve effort. Though the savings
from any individual customer in the bin would be relatively small, the aggregate effect of these
customers would be enough to increase the proportional savings relative to the proportional
consumption, as is observed in the chart.



All PAs have minimal contribution ratios from their smallest decile bin. One possible explanation
is that these customers may have a very limited set of equipment that consumes gas (e.g., a
single gas-fired water heater), so the savings opportunities are small to begin with.



Liberty’s contribution ratio is more akin to the larger PAs than the smaller ones, which may
indicate a focus on deriving savings from the larger customers. Liberty also has a very small
number in the middle decile bins. This could indicate an opportunity for realizing savings if there
are resources to target these customers.

DNV GL noted an interesting result in this analysis, across both electric and gas PAs: With the exception
of Eversource gas, no PA reported savings in the smallest decile bin. In other words, the bottom 10% of
accounts by consumption (with Eversource gas as the only exception) did not undertake any efficiency
measures.
For National Grid electric, this finding was true for the bottom 20% of accounts. These accounts tend to
be extremely small, and even as an aggregate group they represent only a fraction of a percent of total
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PA consumption. As such, they may not represent true opportunities for efficiency. In some cases these
accounts might be participating in upstream programs, but they cannot be matched in the data since not
all upstream information has account numbers.
The more important implication of this finding is that up to 20% of accounts may be so small that they
would not participate in any efficiency offering, and thus should not be counted in the “realistic
population” of potential participants. For example, if there were 100 accounts, we would adjust out the
20 accounts that are not “realistic” participants to arrive at a realistic population of 80 accounts. If 5
accounts participated, then the representative account participation rate should be 6.25% (5 out of 80)
instead of 5% (5 out of the 100).
In order to present a more complete picture of PA savings over time—and to smooth out year-over-year
variation—Sections 5.6 through 5.9 present a detailed three-year view of the PAs’ performance,
including a market penetration rate statistic that compares the three totals of accounts, savings, and
consumption for each of the PAs.
Figure 5-3 shows the 2013 C&I participation and population savings ratios for each PA; these data are
explored in more depth, by fuel type, as this chapter progresses.
Figure 5-3. Snapshot of 2013 Account Participation and Population Savings Ratios

The next two figures show the geographic distribution of electric (Figure 5-4) and gas (Figure 5-5)
accounts in Massachusetts. These figures are not intended to offer specific insights, but rather to provide
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a baseline for where accounts are located within the Commonwealth. Section 8.4 includes a map of the
towns served by the electric and gas PAs.
Figure 5-4. Geographic Distribution of Electric Accounts

Figure 5-5. Geographic Distribution of Gas Accounts
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5.2 Electric Account Participation, Population Savings Achieved,
and Participant Savings Achieved
At the statewide level, electric account participation decreased slightly from 2012 to 2013, as both a
gross number and as a ratio, but remained largely in line with the three-year trend of approximately 2%
annual participation. Table 5-1 shows the 2013 account participation for each electric PA, and the total
average participation rate of 2.3%. This suggests that, overall, PAs continue to find effective marketing
approaches for their C&I efficiency offerings, even as customers have implemented the “low-hanging
fruit” measures.
Table 5-1: Account Participation Rates and Population Savings Achieved by PA - Electric

Within individual PAs there was greater year-over-year variability, as shown in Figure 5-6.
Figure 5-6: Historical Account Participation Rates - Electric

At the statewide level, electric population savings increased slightly from 2012 to 2013, as both a gross
kWh number and as a ratio, but remained largely in line with the three-year trend of approximately 2%
population savings achieved. Table 5-1 (above) shows the 2013 population savings achieved for each
electric PA, and the total average population savings of 2.3%.
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Figure 5-7 shows that there was less year-over-year variability in population savings achieved by each
PA relative to the year-over-year participation statistic. This suggests that, overall, PAs continue to
capture savings in line with past years, even as feedback from installers indicates that there is a
perception that customers have implemented the “low-hanging fruit” measures.50
Figure 5-7: Historical Population Savings Rates - Electric

Figure 5-8 compares the ratio of population savings achieved to the ratio of account participation for
each PA over the three-year period of 2011 to 2013. This figure suggests that smaller PAs have
comparatively more volatility in this ratio than large PAs. The volatility shown in Figure 5-8 likely
captures the outsized impact that single large accounts can have in any given year for the smaller PAs.
One area of interest is that WMECo’s 2013 ratio increased to be more in line with NSTAR’s (the utility
that it merged with). In previous years WMECo’s ratio was more in line with Cape Light Compact’s, a
smaller PA. WMECo’s largest project in 2013 was about twice the size of its largest project in the 2012
tracking data, but on deeper review this does not appear to be the sole driver of the ratio change, as the
population savings percent would still be in the high 3% range. Speculatively, then, this may be
evidence that the merger with NSTAR changed the way WMECo marketed its C&I efficiency offerings and
resulted in more savings relative to participation. It could also be evidence that an infusion of additional
energy efficiency staff resources from NSTAR increased WMECo’s ability to engage customers in a way
that allowed for overall deeper energy savings.

50

This anecdotal feedback was provided through the PA Differences in-depth interviews, and the implications are discussed in greater detail in
that study. It is important to clarify that this is based on the installer’s perspective of the customer, and that the scale of what constitutes
“low hanging fruit” is not quantified. The relatively consistent (to even slow) growth in population savings realized seems to indicate that
even if more customers are needed to reach savings and that the measures may be smaller, there are still consistent opportunities for
savings that are being captured. However, it may be that the extremely large projects that can be easily implemented have declined in
number.
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The overarching downward trend suggests that even as the smaller PAs are increasing their account
participation proportions, the savings derived from participating accounts are from smaller measures.
This trend is particularly pronounced for Cape Light Compact (and, discussed later, for Columbia gas),
and may represent an early indication of greater uptake of small savings measures across a wider body
of participants.
Figure 5-8: Historical Electric Population Savings Rate to Account Participation Rate Statistic

Table 5-2 shows the electric participant savings achieved by each PA in 2013. Unitil had the largest
average savings achieved for the electric PAs, at over 12%, on the strength of a large custom HVAC
project.
Table 5-2. Participant Savings Achieved by Electric PA

Figure 5-9 provides a year-over-year comparison of electric participant savings for each PA over the
three-year period of 2011 to 2013. In 2012 and 2013, Cape Light Compact’s participant savings ratio
was slightly lower than the other electric PAs. The recent PA Differences study offers some context for
this, as does the 2012 Customer Profile report, which noted that Cape Light Compact has several large
military installations that may undertake small projects every year (e.g., replacing the lighting in a single
building on the base). In these instances, the consumption side of the equation (denominator) remains
very high, while the savings side is comparatively small; this can substantially lower the PA’s savings
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ratio. This should not be seen as a negative for Cape Light Compact; rather, it is a consideration that
helps to provide a more accurate understanding of its savings ratio.
The presence of large one-off projects is very visible in Figure 5-9. For the larger PAs, these often appear
to be CHP projects; for the smaller PAs they tend to be process or HVAC. Because participant savings
achieved is expected to vary over time for each PA, DNV GL has also included a “total” of all the PAs for
comparision in this figure. Through this lens, the savings relative to participant consumption is less
impacted by one-off projects; however, there is one sizable project that continues to have a historical
impact on the 2011 series.51
Figure 5-9. Historical Participant Savings Achieved by Electric PA

In each year of data, there are records where the annual savings from installed measures exceed the
account’s previous year’s usage (Table 5-3). There are multiple reasons why this can occur. The most
common reason is that existing accounts have undergone expansions in conjunction with the new
efficiency measures installed, and so historical consumption (while accurate) may not reflect the new
consumption of the account. A second possibility is related to the fact that PAs’ tracking systems usually
require a single primary account as part of the record entry, but measures may actually be installed at
multiple accounts. In these instances, the consumption would be understated since only the primary
account is matched. National Grid was able to provide DNV GL with a list of accounts where this was
known to happen so that DNV GL could assess if there was a major impact from these situations; we did
not find that they have a major impact on the outcome metrics. On average across the electric PAs,
about 10% of the merged accounts had a percent savings achieved of over 100%. If these accounts
were removed from the analysis completely, the participant savings achieved would fall from 7.0% to
6.1%.

51

This project is discussed more in detail in multiple reports, including the prior Customer Profile reports and the PA Differences study. In
keeping with the theme of focusing on 2013 results, DNV GL has not explored it in depth again here.
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Table 5-3. Electric Participant Savings Ratios in Excess of 100%

Table 5-4 shows the mean and median savings by PA, while Figure 5-10 presents the median savings
over time. These results confirm that, in general, the smaller PAs tend to have smaller-saving measures
when taken as a poulation, though large one-off projects do occur. More interestingly, the median
savings size for the smaller PAs is declining, while the median savings for the large PAs is increasing.
One explanation for this may be that the smaller PAs are engaging more of their mid-size customers.
This could be the result of their large customers (which are few in number for small PAs) experiencing
fatigue from repeated outreach, or the fact that their large customers have begun to exhaust the lowhanging fruit opportunities, making the “next largest” customers (who have not been engaged as
frequently) more attractive opportunities for engagement.
To contextualize this, DNV GL assessed the impact of each PA’s largest measure towards its savings total.
Exact numbers are not reported here to preserve the confidentiality of those accounts. As a trend, Unitil
and Cape Light Compact both received a larger portion of their total savings from their single largest
measure than the other PAs. NSTAR also had a high ratio due to the outsized impact of several CHP
projects. This finding affirms the importance of the largest contributors of savings, particularly for small
PAs, towards PAs’ ability to meet their savings targets. It also helps contextualize what the impact might
be if one of those projects does not come through to completion.
Table 5-4. Mean and Median Participant kWh Savings by PA
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Figure 5-10. Median Participant Gross Annual kWh Savings by PA

Figure 5-11 through Figure 5-15 provide the summary-level snapshots for each electric PA. Note that the
vertical axis changes in these figures in order to allow meaningful evaluation within each PA. There are
some interesting trends that these charts may help highlight:


Cape Light Compact had a large percentage of its largest accounts participating, but the savings
relative to consumption for those accounts was relatively small.



NSTAR’s largest accounts saved more as a percent of consumption than National Grid’s, on the
strength of several CHP projects.



Unitil, despite lower participation from the largest accounts, managed to achieve substantial
savings from those accounts that did participate.



Unitil, Cape Light Compact, and WMECo all saw substantial participation at the account level
from their medium-sized customers, though the participant savings varied. Although unclear
from the data, one potential explanation for this shift may be that these electric PAs increased
their engagement of medium-sized customers in 2013.
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Figure 5-11. Cape Light Compact Customer Population Summary by Demand Bin

Figure 5-12. National Grid Customer Population Summary by Demand Bin
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Figure 5-13. NSTAR Customer Population Summary by Demand Bin

Figure 5-14. Unitil Customer Population Summary by Demand Bin
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Figure 5-15. WMECo Customer Population Summary by Demand Bin

5.3 Gas Account Participation, Population Savings Achieved, and
Participant Savings Achieved
At the statewide level, gas account participation increased slightly from 2012 to 2013, as both a gross
number and as a ratio, and nearly all gas PAs saw an increase in participation. This suggests that gas
efficiency measures continue to gain traction with customers, and may also reflect improved coordination
between the electric and gas PAs on the direct install measures that are a key driver of participation.
Table 5-5 shows the 2013 account participation for each gas PA, and the total average participation rate
of 3.2%.
Table 5-5: Account Participation Rates and Population Savings Achieved by PA - Gas

Figure 5-16 provides a year-over-year comparison of gas participation rates by PA. This figure shows
that National Grid had a slight decline in participation compared to 2012. This was not unexpected, as
the high 2012 participation rates for National Grid were driven at least in part by a prescriptive spray
valve offering.
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Figure 5-16: Historical Account Participation Rates - Gas

At the statewide level, gas population savings decreased slightly from 2012 to 2013, as both a gross
therm number and as a ratio, but remained largely in line with the three-year trend of approximately 1%
population savings achieved, as shown in Table 5-5 (above). This suggests that, overall, PAs continue to
capture savings in line with past years, even as implementation contractors have offered anecdotal
feedback that customers have implemented the “lowest hanging fruit” measures.52
Figure 5-17 provides a year-over-year comparison of gas population savings, by PA, for the three-year
period of 2011 to 2013.

52

This feedback was offered by implementation contractors in the PA Differences study. Additional details and implications are briefly noted in
Section 5.2 of this report.
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Figure 5-17: Historical Population Savings Achieved - Gas

Figure 5-18 compares the ratio of population savings achieved to the ratio of account participation for
each PA over the three-year period of 2011 to 2013. This figure shows the volatility across PAs. As with
electric PAs, this partially reflects the impact that large projects can have, particularly for smaller PAs; it
was also driven by an increase in direct install measures in the PA tracking data.
Figure 5-18. Historical Gas Population Savings Rate to Account Participation Rate Statistic
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Table 5-6 shows the gas participant savings achieved by PA. As with electric, Unitil had the largest
average participant savings achieved for the gas PAs, at over 14%, again on the strength of a custom
HVAC project.
Table 5-6. Participant Savings Achieved by Gas PA

Figure 5-19 provides a year-over-year comparison of gas participant savings achieved for each PA over
the three-year period of 2011 to 2013. This figure shows that 2013 participant savings achieved were
generally lower than prior years. This may be a side effect of more direct install measures being offered,
which would decrease the savings achieved while increasing the participation; this aligns with what we’re
seeing in the data. Unitil’s data shows the impact of a large historical project, which has been discussed
in previous Customer Profile reports and is noted here for explanation.
Because participant savings achieved is expected to vary over time for each PA, DNV GL has also
included a “total” of all the PAs for comparision in this figure. Through this lens, the savings relative to
participant consumption is less impacted by one-off projects, and the cross-PA average savings achieved
is generally consistent in the range of mid to high single digits.
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Figure 5-19. Historical Participant Savings Achieved by Gas PA

As with the the electric data, the gas data contains accounts where the annual savings from installed
measures exceeds the accounts previous year’s consumption (Table 5-7). On average across the gas PAs,
about 8% of the merged accounts had a percent savings achieved of over 100%. If these accounts were
removed from the analysis completely, the participant savings achieved would fall from 7.3 to 5.6%.
Table 5-7. Gas Participant Savings Ratio’s in Excess of 100%

Table 5-8 shows the mean and median savings by PA, while Figure 5-20 provides the graph of median
savings though time. This analysis confirmed that, in general, the smaller PAs tend to have smallersaving measures when taken as a population, though large one-off projects do occur. National Grid’s
aggressive spray value efforts are visible in this table, as they lower the median measure size relative to
the other large gas PAs. Unitil’s smaller matched gas population caused a large spike in 2012; 2011 and
2013 are more representative of the true Unitil median. The PA is unlikely to find median savings in the
2,000 therm range annually.
To contextualize these results, DNV GL assessed the impact of each PA’s largest measure towards its
savings total. Exact numbers are not reported here to preserve the confidentiality of those accounts. The
results here are striking, with all small gas PAs receiving more than a quarter of their total savings from
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the single largest measure. This finding affirms the importance of the largest contributors of savings,
particularly for small PAs, towards PAs’ ability to meet their savings targets. It also helps contextualize
what the impact might be if one of those projects does not come through to completion.
Table 5-8. Mean and Median Participant Savings by Gas PA

Figure 5-20. Median Participant Therm Savings by Gas PA

Figure 5-21 through Figure 5-26 provide summary-level snapshots for each gas PA. There are some
interesting trends that these charts may help to highlight:


Eversource’s participant savings achieved is relatively consistent across its customer
consumption bins. Of note for Eversource: a single large new construction project that was tied
to what was previously a small gas account caused the ratio for that class to spike above all
other PAs. However, when the outlier is accounted for, the trend falls back in line with the rest of
the gas C&I population.



Berkshire and Liberty both have reasonably high participation from their largest customers, but
low relative savings achieved in 2013. In these cases, the high engagement rates may be a good
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indicator that PAs’ institutional knowledge of their customers will position them to capture larger
savings when the customer is ready to undertake those measures.
Figure 5-21. Berkshire Customer Population Summary by Consumption Bin

Figure 5-22. Columbia Customer Population Summary by Consumption Bin
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Figure 5-23. Liberty Customer Population Summary by Consumption Bin

Figure 5-24. National Grid Customer Population Summary by Consumption Bin
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Figure 5-25. Eversource Customer Population Summary by Consumption Bin

Figure 5-26. Unitil Customer Population Summary by Consumption Bin
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5.4 Savings Breakdowns: Custom versus Prescriptive Projects
Table 5-9 shows the 2013 project and savings statistics for electric and gas PAs by installation track
(custom vs. prescriptive). 53 These results confirm past years’ overall findings on the importance of
custom projects for most PAs to meet savings targets.54
Table 5-9. Tracking Statistics by Fuel, PA, and Track

* number of projects represents the unique combination of fuel, account and track
** savings is in kWh for electric and therms for gas

However, across PAs there appear to be some sizable differences. The following two tables show the
mean and median savings for PAs’ custom (Table 5-10) and prescriptive (Table 5-11) projects in 2013.
National Grid’s custom projects were smaller both on mean and median statistics than NSTAR’s, as well
as fewer in number.
Table 5-10. Tracking Details by Fuel, PA, and Track - Custom

* number of projects represents the unique combination of fuel, account and track
** savings is in kWh for electric and therms for gas
53
54

For this analysis, Cape Light Compact accounts that only participated in energy audits and other consulting-type measures are excluded.
As in past Customer Profile studies, projects are presumed to be prescriptive unless they are identified in the raw data as a custom project.
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Table 5-11. Tracking Details by Fuel, PA, and Track - Prescriptive

* number of projects represents the unique combination of fuel, account and track
** savings is in kWh for electric and therms for gas

The next two figures provide year-over-year comparisons showing the percent of projects (Figure 5-27)
and the percent of savings (Figure 5-28) for each electric PA that came from custom versus prescriptive
projects. These figures illustrate the continued importance of custom savings relative to number of
projects for electric accounts. They may also show the beginning of trends that prescriptive project
savings are becoming more substantial on strength of scale. National Grid is a good example of this,
where the very detailed upstream lighting data available for 2013 contributed to the participation and
ratio savings shifts. An important consideration for these proportions is that measure offerings that may
have been “custom” in 2011 may have shifted to a “prescriptive” track in 2013 as design changes are
made to PA programs and offerings.55
It is clear from Figure 5-27 that Cape Light Compact utilized more prescriptive projects than the other
PAs. This may reflect the more isolated geographic nature of the Cape, the smaller customer size, and
the structure of the PA as a compact rather than a utility. The Cape Light Compact’s interaction with
representatives of stakeholder towns may favor offerings of a more prescriptive nature, allowing the
towns to target businesses.
Cape Light Compact also reports consulting engagements in their tracking data, which represent a cost
in the current year but may not provide savings until future years when, prompted by the consulting
engagement, the customer installs efficiency measures. DNV GL undertook a spot check of historical
data and verified that accounts that undertook a consulting measure tended to undertake a measure in
the next year’s tracking cycle.

55

In these instances, the counts and savings are not retroactively brought to the current track.
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Figure 5-27. Historical Trends of Custom versus Prescriptive Projects - Electric56

56

Project refers to the combination of account, end use, and track. This means an account that undertook an HVAC project with a custom
furnace, and then also installed programmable thermostats, would have a record item in both the custom and prescriptive portions of this
graph even though the measures were part of the same overall installation. This is done to account for the fact that there is not always a
hard distinction between measures installed by accounts. More details on this distinction are included in the methodology.
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Figure 5-28. Historical Trends of Custom versus Prescriptive Savings - Electric (kWh)

The next two figures provide year-over-year comparisons showing the percent of projects (Figure 5-29)
and the percent of savings (Figure 5-30) for each gas PA that came from custom versus prescriptive
projects. There were some issues in the tracking data for gas PAs that impacted these findings:


Liberty had several custom projects that did not have account information in the raw data; these
records were preserved in this analysis, but were effectively rolled into a single “project” when
counted. The result is that Liberty’s custom project count is likely understated, though the
savings is not.



Unitil shows a large decrease in savings from custom projects in 2013, due to a large one-off
project in 2012.



Berkshire raw data did not include direct install projects, which has an impact on their
prescriptive-to-custom ratio.
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Figure 5-29. Historical Trends of Custom versus Prescriptive Projects - Gas
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Figure 5-30. Historical Trends of Custom versus Prescriptive Savings - Gas (Therms)

5.5 Savings Breakdown: New Construction versus Retrofit
Table 5-12 shows the 2013 project and savings statistics for electric and gas PAs by installation track
(new construction vs. retrofit). Per PA classifications, the new construction track includes some
substantial retrofit projects, some end-of-life replacements, and upstream programs; in this regard it is
a broader definition then just a new building. Retrofit projects continued to provide the bulk of the
projects (81%) and the bulk of the savings (71%).
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Table 5-12. Summary Statistics by Fuel, PA, and Class57

* number of projects represents the unique combination of fuel, account and class
** savings is in kWh for electric and therms for gas

Table 5-13 shows the mean and median savings for PAs’ new construction and retrofit projects in 2013.
This shows that new construction projects on average tended to provide larger savings, likely due to the
more comprehensive opportunities they afford. Eversource gas has persistently higher mean savings
from new construction measures due to several building shell type projects at several campus and
hospital sector participants.
Table 5-13. Median Savings by Fuel, PA, and Class58

57
58

New construction measures include upstream measures as well as substantial retrofits and end-of-life replacement measures.
Due to upstream measure having no account IDs, all upstream measures would be rolled into a single record inside each PA in this table. This
would cause a skew of the mean. To correct for this, DNV GL dropped this rolled-up record when calculating the mean; this has no effect
on the median values.
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Table 5-14. Average Savings by Fuel, PA, and Class

The next two tables provide year-over-year comparisons showing the percent of projects (Table 5-15)
and the percent of savings (Table 5-16) for each electric PA that came from new construction versus
retrofit projects.
Table 5-15. Historical Project Proportions by PA and Class59

59

2011 data for several PAs may add up to less than 100%. This is a result of the 2011 data, which was the first year the Customer Profile study
was undertaken, not always clearly distinguishing if measures were new construction or retrofit projects. Historically, the assumption was if
the project track was unknown then it was most likely a retrofit project based on the overall data trends. This assumption can likely be
applied to the missing percentages in the 2011 data should the reader wish; however for transparency DNV GL has not applied this
assumption in these tables.
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Table 5-16. Historical Savings Proportions by PA and Class

5.6 Three-Year Time Series Analysis
In light of the C&I Evaluation Database’s evolution over the last three years, and the continued accretion
of new data, DNV GL conducted a three-year analysis examining the universe of updated billing and
tracking accounts. This provides a more complete view of participation by the total population (as
opposed to a single year’s data), and includes elements like consumption-weighted participation ratios.
In this section we first discuss findings related to billing data, then tracking data.
Table 5-17 shows the number of accounts for each PA in each year, while Table 5-18 provides
consumption for each PA in each year. These tables are intended to provide a baseline for the remainder
of the tables in this section.
Table 5-17. Three-Year Universe of Unique Billing Records - Unique Accounts

2013 C&I Customer Profile

Page 115 of 286
Table 5-18. Three-Year Universe of Unique Billing Records - Consumption

The majority of accounts appear in all three years for both gas and electric (Figure 5-31). More
importantly—from the standpoint of the universe analysis, since it validates that the observed trends are
applicable to the current rather than historical populations—over two-thirds of the accounts in the threeyear population appear to be active.60
One interesting item that was identified from these charts is the presence of accounts that existed in
2011 and 2013, but not in 2012 data. Conversations with the PAs indicated that the most likely
explanation is that these accounts were associated with seasonal consumers that may have been
inactive when the billing data was extracted from the source systems.

60

Active would be accounts appearing in either all three years, 2012 and 2013, or just 2013. Accounts appearing in any other class are likely
inactive.
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Figure 5-31. Distribution of Billing Account Persistence - Electric and Gas

The next series of tables and figures relates to our analysis of the three-year tracking data universe. This
analysis provides an important baseline for assessing multi-year participation, and for beginning to
identify time series trends in how participants engage in efficiency programs.
Table 5-19 shows the number of participants for each PA in each year, and Table 5-20 shows the
participant savings for each PA in each year. Most PAs have seen increases in the number of unique
participants year-over-year, though savings is more variable due to the impact of large projects—
particularly for the smaller PAs.
Table 5-19. Three Year Universe of Unique Tracking Records - Participants
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Table 5-20. Three Year Universe of Unique Tracking Records - Savings

The majority of participants only participate in a single year, both for gas and electric measures
(Figure 5-32); however, the participant savings presents a somewhat different picture (Figure 5-33).
Three-year participant records make up nearly a fifth of the electric savings.61 These results suggest that
large savings can be derived from a smaller number of multi-year participants, and that the engagement
of these customers is an important tool in meeting efficiency goals.
Speculatively, this finding may be a double-edged sword for smaller PAs. The smaller staffs within these
PAs (and the multiple roles each person fills) may mean there is not as much bandwidth to develop
relationships with a broader base of customers, though this is likely offset to a degree by the smaller
overall populations. If smaller PAs feel they are unable to target certain customer classes with the same
level of attention they give the largest multi-year participants, there could be noticeable impacts,
especially as these PAs’ multi-year participants begin to exhaust the largest savings measures.62

61

62

Some of this is an artifact of accounts without an ID number and the analysis logic treating them as a single record—particularly for electric
upstream. It is likely that a portion of these accounts do participate year-over-year, but in absence of a consistent identifier it is difficult to
assess or filter out that data from this analysis.
The PA Differences report examines this topic more in depth.
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Figure 5-32. Distribution of Tracking Account Persistence - Electric and Gas

Figure 5-33. Distribution of Tracking Account Savings - Electric and Gas

While the state-level distributions by year are relatively consistent, there is greater variation within PAs.
The next two tables show the account persistence of participants for electric (Table 5-21) and gas
(Table 5-22), broken out by PA.
On the electric side, Cape Light Compact has a much larger proportion of accounts distributed to 2013
than the other PAs, and this is reflected in their recent increased 2013 account participation figures.
WMECo, with all multi-year combinations containing less than 2% of the participant distribution, appears
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to have a larger proportion of single-year engagements than the other PAs. This may be a factor of the
more rural and dispersed nature of WMECo’s territory.
Table 5-21. Electric Tracking Account Persistence by PA

On the gas side, the participation distributions are more variable, with only National Grid maintaining a
largely consistent distribution.
Table 5-22. Gas Tracking Account Persistence by PA

5.7 Three-Year Market Penetration Rates
As part of the three-year universe analysis, DNV GL examined total market penetration rates of account
participation though different lenses. This included calculating the consumption-weighted participation
statistic to help assess how much of PA consumption is associated with the program participants.
Table 5-23 and Table 5-24 show the three-year electric and gas market penetration rates, respectively.
There are sizable differences between the PA populations at the account level, though this is somewhat
less noticeable for the consumption-weighted market penetration rates for electric PAs.
The gas PAs have more variability in this metric, with National Grid and Eversource having engaged
nearly a quarter of their consumption within last three years. In contrast, the smaller PAs have engaged
closer to 15% of their consumption, on average.
Table 5-23. Electric PA Three-Year Market Penetration Rates
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Table 5-24. Gas PA Three-Year Market Penetration Rates

There are sizable variations within PAs under the annual and three-year market penetration lenses.
Figure 5-34 and Figure 5-35 present the account participation and consumption-weighted account
participation for the electric PAs by year. Each figure also includes a bar representing the three-year
total of the electric PAs’ universe of accounts. In order to provide a more in-depth view into the size of
customers that the PAs are engaging each year, Figure 5-36 shows the ratio of weighted to unweighted
participation each year. Large ratios indicate that the majority of savings were from a small number of
accounts. If a PA sees a declining ratio trend, this is an indication that more accounts are being engaged
each year relative to consumption-weighted participation.
While Cape Light Compact’s participation has increased each year, its consumption-weighted
participation has remained very stable (see Figure 5-35). This suggests that Cape Light Compact
continues to find effective ways to engage customers, but also that these new engagements tend to be
smaller consumers and will not yield the large gross savings numbers seen in 2011.
National Grid presents an interesting picture, as well, with around 2% account participation annually and
4% of its three-year population total engaged (see Figure 5-34).63 This is a lower ratio then the other
electric PAs. However, National Grid’s consumption-weighted participation is consistent with the other
electric PAs.

63

This is likely understated to some degree by the absence of account details in the upstream data supplied to DNV GL; however, the thematic
finding is expected to be consistent.
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Figure 5-34. Electric Account Participation Market Penetration Rates by PA and Year

Figure 5-35. Electric Account Consumption Weighted Participation Market Penetration Rates
by PA and Year
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Figure 5-36. Ratio of Weighted Market Penetration / Unweighted Market Penetration - Electric

Figure 5-37 and Figure 5-38 present the account participation and consumption-weighted account
participation for the gas PAs by year. Each figure also includes a bar representing the three-year total of
the gas PAs’ universe of accounts. Figure 5-39 shows the ratio of weighted to unweighted participation
each year. Large ratios indicate that the majority of savings were from a small number of accounts. If a
PA sees a declining ratio trend, this is an indication that more accounts are being engaged each year
relative to consumption-weighted participation.
Gas participation is more variable than electric, both by raw account numbers and consumptionweighted account participation. The two PAs that serve both electric and gas customers have the highest
participation ratios of gas customers. This may be a result of more effective cross marketing of measures,
or the influence of some other underlying drivers that are not immediately accessible in the data; the
geographic component of this is explored in Section 5.13 of this report.
National Grid has engaged the largest proportion of unique customers on the strength of its spray valve
offering; however, when weighted by consumption, Eversource customers have the largest participation
relative to the three-year population. Finally, as a percent of consumption, Liberty has already engaged
nearly a quarter of its population; however, as a percent of accounts, this only represents about 2%.
This could be an early indication that Liberty will have to continue to grow its focus on marketing to midsize and smaller customers—similar to the trend seen with Cape Light in electric and Columbia in gas—as
Liberty’s largest customers exhaust the low-hanging fruit opportunities for efficiency gains.
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Figure 5-37. Gas Account Participation Market Penetration Rates by PA and Year

Figure 5-38. Gas Account Consumption Weighted Participation Market Penetration Rates
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Figure 5-39. Ratio of Weighted Market Penetration / Unweighted Market Penetration - Gas

5.8 Three-Year Market Penetration by Industry Sector
DNV GL assessed market penetration by sector over the three-year period of 2011 to 2013. This
provides an idea of how many of all accounts in an industry sector participated in the three-year period,
rather than just the percent that participated in any given year. Table 5-25 presents the industry sector
market penetration summary.
The Educational Services sector had the highest market penetration rate, followed by Retail Trade. One
possible explanation for the high Retail sector participation—though not assessable in the data
available—is that these locations represent good candidates for “plug-and-play” measures like lighting or
programmable thermostats. Education facilities may have high participation due to the more centralized
decision-making structure of that sector. This may be further aided by the fact that campus and school
districts often having buildings of similar design and occupancy characteristics, so actions taken at one
location translate well to other locations.
The consumption-weighted participation analysis (Table 5-26) presents a different view. While the Mining
sector had a low relative number of accounts participating (only 9%), over 90% of the sector’s
consumption participated in an efficiency offering in the last three years. This does not mean that there
are not additional savings to be gained, nor does it qualify the size of the measures installed,64 but it
does suggest that the remaining 91% of Mining accounts that have not participated are not likely to offer
much in the way of gross savings regardless of the measures installed.

64

For example, it is hypothetically possible that all the Mining accounts installed a single LED light bulb.
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In contrast with the Mining sector, the Transportation and Warehousing sector and the Other Services
sector both appear to have a substantial amount of consumption that has not participated in an
efficiency offering in the past three years. Although the reasons are not clear from the data, we offer two
potential hypotheses. First, the transient nature and low level of human involvement in the Warehouse
and Transportation sector may mean that these facilities could be overlooked by building owners. Second,
the Other Services sector (by definition) does not fit cleanly into a single type of building,65 and so these
facilities may be overlooked by direct installers, while at the same time may not be large enough
individually to qualify for account managers.
Table 5-25. Electric Account Market Penetration Rate by Industry Sector 2011-2013

65

This sector includes a range of establishments as diverse in function as dry cleaning, funeral services, and automotive repair.
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Table 5-26. Electric Consumption-Weighted Market Penetration Rate by Industry Sector 20112013

The gas account market penetration rates and consumption-weighted penetration rates by industry
sector are presented in Table 5-27 and Table 5-28. The Accommodation and Food Services sector had
the highest percentage of accounts participating (20%), and the second-highest consumption-weighted
participation (39%), behind Agriculture, Forestry, Fishing, and Hunting (84%).
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Table 5-27. Gas Account Market Penetration Rate by Industry Sector 2011-2013
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Table 5-28. Gas Consumption-Weighted Market Penetration Rate by Industry Sector 20112013

5.9 Multi-Year Participant Breakdown
Table 5-29 illustrates what percent of the three-year universe of accounts participated in multiple
program years. Cape Light had a comparatively high proportion of its total unique billing population
engage in programs over multiple years. Conversations with the PA indicated that it is possible that
some of this may be due to the Cape Light Compact’s close interaction with the individual towns that
make up the compact; however, there is no clear way to test for this in the data. The Cape Light
Compact’s consulting measures (discussed earlier) also play a role in this proportion.
For gas PAs, the multi-year participation was more variable. National Grid continued to have the highest
proportion of its billing population participating in multiple program years. Berkshire and Eversource also
reported higher totals relative to the rest of the gas PAs. It is possible that the overall incidence of
repeat participants may be impacted by cross-fuel and cross-PA dynamics, particularly when direct install
measures are such a large driver of gas participation. In these instances, the repeat gas PA accounts
would likely also have to be repeat electric PA accounts, so the eligible population would already be
significantly reduced. As the ability to link gas and electric accounts across PAs is developed, this may
become testable, but it was not assessable with the data on hand.
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Table 5-29. Multi-Year Participation by PA and Fuel

The consumption-weighted multi-year population analysis showed that the electric PAs have had roughly
20% of their total consumption engage in the efficiency programs over multiple years. One hypothesis
put forward at the October 2014 Commercial and Industrial Management Committee (CIMC) meeting
was that MOUs signed with large customers to undertake projects over multiple years would manifest
itself in high year-over-year consumption-weighted participation ratios. Table 5-30 and Table 5-31 seem
to lend support to this hypothesis, particularly for NSTAR.
For gas PAs, the consumption-weighted multi-year participation analysis showed an even more dramatic
shift. The variability between the gas PAs remains, but it is clear that several PAs (Liberty in particular)
are successfully engaging their largest customers as repeat participants, even though the overall
population of repeat participants is smaller.
Table 5-30. Multi-Year Participation by PA and Fuel by Consumption Weight
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Table 5-31. Multi-Year Participants Percent Savings Achieved by Consumption Weight

When industry sector is applied as an analysis lens (Table 5-32), a few interesting findings show up. On
the electric side, there is relatively consistent consumption saturation for some of the sectors that PAs
traditionally focus on (e.g., Educational Services, Manufacturing, and Health Care are all around 30%). A
second tranche of saturation seems to be at around 10% for Wholesale Trade, Retail, and industry
sectors that would have larger numbers of office-type buildings.
Speculatively, these two breaks may be illustrating the difference between savings from the very largest
accounts in each sector (the top 10%) and the benefits that are gained by additional engagement with
the sectors that also happen to have many larger customers. This was not evaluated deeper in this
Customer Profile study, and is offered only as a point of speculation, but it may be a trend worth
assessing in more detail for future analyses. The Other Services and Transportation and Warehousing
sectors in particular seem to have lower consumption-weighted saturation. As discussed earlier in this
report, these sectors may present opportunities for targeted programs looking at a narrower niche (e.g.,
lighting sensors to engage customers over multiple years).
On the gas side, the multi-year consumption saturation appears to be generally lower than for the
corresponding electric sectors. This may represent opportunities for the gas PAs. Speculatively, if there is
high multi-year participation and savings in an electric industry sector (e.g., Educational Services), then
this may indicate a willingness in that sector to engage in targeted efficiency offerings. Educational
Services is a particularly interesting example, as the high engagement seems to be driven at least in
part by the plug-and-play nature of lighting systems, whereas the gas equivalent (spray values) may not
be as attractive to this sector. Continuing to speculate, PAs may want to consider follow-up optimization
engagements with schools that have installed heating systems to help identify additional savings that
can be wringed out of the system, or start the conversation around additional measures like steam traps,
insulation, or control system enhancements.
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Table 5-32. Multi-Year Industry Sector Market Penetration by Account Participation and
Consumption-Weighted Participation

5.10 Lifetime Savings
The PAs asked DNV GL to calculate the lifetime savings impact of 2013 efficiency measures as a part of
this Customer Profile study. While the completeness of data varied between PAs in this metric, DNV GL
cleaned and included all data for which we were able to calculate lifetime savings. To accomplish this,
DNV GL applied a filter that lifetime savings had to exceed annual savings. Applying this filter had the
greatest impact on PAs that did not include lifetime savings in their tracking data, or did not have
enough information for DNV GL to calculate out the gross lifetime savings. Cape Light Compact was
heavily impacted by this filter, with nearly two thirds of their data dropping from the lifetime savings
section. National Grid’s electric savings increased, as several negative measures were dropped from the
lifetime calculation. A small number of gas records for both National Grid and Eversource did not contain
a calculated lifetime savings number, and were also dropped. For all these PAs, we are not suggesting
that the data does not exist, only that it was not available for the 2013 Customer Profile report.
While the analysis provides a useful snapshot and sense of scale for the lifetime savings that will be
achieved by measures installed in 2013, the impact of using the filter is that results will be understated
compared to the true lifetime savings achieved by some PAs due to gaps in the data we received.
Table 5-33 through Table 5-37 show electric and gas lifetime savings results by PA, industry sector, and
end use.
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Table 5-33. 2013 Lifetime Savings Distribution by PA and Fuel for
Measures where Savings could be Derived

Table 5-34. Electric Lifetime Savings by Industry Sector
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Table 5-35. Gas Lifetime Savings by Industry Sector

Table 5-36. Electric Lifetime Savings by End Use
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Table 5-37. Gas Lifetime Savings by End Use

5.11 Multi-Measure Breakdown
In the 2012 Customer Profile study, DNV GL reported on the presence of multiple measure accounts. The
PAs and EEAC Consultants expressed an interest in seeing additional granularity for the accounts that
undertook multiple measures. Table 5-38 illustrates the total number of multiple end use combinations
that participants installed in 2013 for electric and gas accounts. As shown below, most multiple measure
accounts installed two unique types of measures.
Table 5-38. Breakdown of Accounts that Installed Multiple End Uses

Table 5-39 shows the unique combinations of electric measure categories encountered in the 2013
tracking data (regardless of the order in which they appeared in the data), while Table 5-40 presents the
gas measure combinations. Since the bulk of accounts implementing multiple measure types installed
measures in two categories, DNV GL restricted the analysis to focus on this class; however, we can
examine additional classes at the request of the PAs.
Instances where the same end use appears more than once in a table indicate that multiple measure
categories were undertaken to address the same end use (e.g., an ECM fan motor and a programmable
thermostat for HVAC). These tables are intended to show, at a high level, the types of end use
combinations that C&I customers are implementing.
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Table 5-39. Proportional Savings of Multiple Electric Measure Combinations
in the 2013 Tracking Data

Table 5-40. Proportional Savings of Multiple Gas Measure Combinations
in the 2013 Tracking Data
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5.12 Multi-Year Participant Savings Intensity Analysis
DNV GL examined whether there was any difference between accounts that undertook large-saving
measures first, and smaller measures second (or vice versa). 66 Each account’s savings was binned into
one of three possible categories (low, medium, and high savers) for each participating year. These fields
were determined in each year by rank ordering account savings and binning them into quartiles.
Table 5-41. Savings Bin Logic MapTable 5-41 shows the basic logic that was used on each year’s savings
numbers.
Table 5-41. Savings Bin Logic Map

Table 5-42 presents the breakdowns for electric accounts that participated in two years of energy
efficiency programs. At the savings bin level, there does not appear to be a substantial difference in
savings if an account started with a high-saving measure in year one and then followed up with a low
measure in year two, or vice versa (97% vs. 97.3% savings from the high measure). Likewise, moving
from medium to high versus high to medium did not make much difference in the percent of savings
attributed to each class of measure.
However, a small difference is present in accounts that did a low-saving measure first and then followed
up with a medium measure, rather than vice versa (16.9% vs. 13.4% savings from the low measure). If
this trend continues, it may be worth examining further in order to edge out the most savings over
multiple years.
Table 5-42. Proportion of Total Savings for Multi-Year Participants by Savings Category - Two
Year Electric

Table 5-43 shows the breakdown of multi-year savings proportions for accounts participating in two
years of gas energy efficiency programs. As with electric, there is not a noticeable difference in the low
to high vs. high to low groups, nor in the medium to high vs. high to medium groups. Also consistent
with electric, there appears to be a small difference for gas accounts that undertake a low measure in

66

As an analogy for this question, think of a person who jumps right into a swimming pool and then wades out of the shallow end, versus the
person that slowly walks in and swims to the deep end before climbing out. These two people might have very difference perceptions of the
water temperature, but from a measureable data standpoint there is no difference in the water temperature experienced.
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year one and then a medium measure in year two, rather than vice versa (27% vs. 23% savings from
the low measure).
The fact that the gas results appear to share similar data characteristics with the electric results (at least
on the surface) may be of interest for further analysis; however, we were unable to assess this in
greater detail as part of this Customer Profile study.
Table 5-43. Proportion of Total Savings for Multi Year Participants by Savings Category - Two
Year Gas

5.13 Energy Use Intensity by Industry Sector
With the integration of the tax data, DNV GL was able to undertake a preliminary analysis of the energy
use intensity for different accounts by industry sector. The intended value of the maps included in this
section is not to target specific accounts, but rather to identify areas of higher or lower energy use
across the state of Massachusetts. Areas in white indicate towns that are not served by the PAs; a
breakdown of PA service territories is included in Section 8.4.
Below we describe the data processing steps and resulting caveats that accompany these maps.
1. Only accounts that DNV GL was able to geocode67 at the tax parcel level were used as the
starting point in this analysis. This was done to ensure that the spatial intersect and appending
of data from the tax parcel polygon layer to the billing point layers was an accurate overlay.
2. Not all tax data had square footage. There were instances in the tax database where the
geocoded match appeared to be accurate, but the square footage was missing. In these
instances, the EUI could not be calculated.
3. There were accounts that had a one-to-many relationship with tax records. This can happen with
campus locations and some large central-metered facilities, in particular. An example is a
hospital that may have a master meter with a billing location tied to the administrative office
address in the tax parcel database.
a.

To circumvent the impact of these outliers in the event of data alignment issues, while
also keeping the underlying records so that high EUI areas were captured, DNV GL used
a natural log transformation when mapping EUI intensity. This created a normal

67

Geocoding is the technical process of converting a street address to a physical point in space. The tools used by DNV GL are covered in
greater depth in the methodology section of this report, as are the resulting match levels for each PA and fuel.
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distribution curve of EUIs for sectors and allowed the standard deviations to be
accurately displayed.
4. In instances where multiple tax parcels overlapped, DNV GL assigned a primary industry sector
based on the use code that accounted for the largest square footage.68 This primary use was
then assigned to any accounts that did not already have a sector from the PAs. In all instances
where the PA and tax data assignments conflicted, the PA sector overrode the tax data.
5. In instances where multiple account records occurred at the same location, DNV GL aggregated
the consumption of the records to get the location-level consumption. This was done to avoid
understating the EUI of the location by only capturing account-level energy use rather than
location-level energy use.
a.

When accounts had multiple industry sectors, the sector with the largest consumption
was taken to be the most representative one for the location. A spot check of the EUI
records indicated the majority of locations had a single account.

6. Finally, DNV GL used an inverse distance weighted (IDW) spatial interpolation to model out a
continuous surface of likely energy use intensities for each sector.69 This created a continuous
surface using the matched PA billing and tax data records as the sample points.
a.

A limit of five miles was set for each point to best capture local variations in EUI, and all
points inside the search radius were used in generating the interpolated surface.

b.

Each map cell is a quarter of a mile square to capture local changes.

The resulting interpolation maps are the likely surface using all sample points within the model
specifications. Individual points in this surface may be above or below the interpolated values, and the
ultimate value of the surface is in identifying regions where there appear to be systemically high or low
EUIs for a sector. Once these areas are identified, then a more systemic analysis can be done on
individual account points. Since the EUI does not take into account density of records, which may be a
proxy for total potential, these maps do not provide a sense of the quantity of locations that may be
present in geographic areas.
There are also instances in the maps where some sectors have no apparent presence in the EUI models.
This can be the result of two very different factors:
1. There were not any accounts for that sector in the region of the state. This can happen for
smaller sectors, like Mining, and would be an accurate representation of the true state of the
industry.
2. The lack of presence is actually a result of the data processing steps. In this case, areas in the
map that appear to be missing industry sectors do not present an accurate representation of the
true state of the industry. If 100% of the PA billing account data had square footage, and
matched to a geographic location, this would not ever occur. However, a limitation of the spatial
analysis is that DNV GL can only map the data that is available and has the attributes to support
the analysis; 100% data coverage is almost never a reality, particularly at large scales.
68
69

This is the same allocation method used by the Energy Information Administration in their Commercial Buildings Energy Consumption survey.
Per ESRI “Inverse distance weighted (IDW) interpolation determines cell values using a linearly weighted combination of a set of sample
points. The weight is a function of inverse distance. The surface being interpolated should be that of a locationally dependent variable”
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The key takeaway of this is that maps represent the reality that is available from the data at the time
they were made. Areas that appear to have no EUIs for a specific sector should not be construed as
having no businesses of that type; that is not what the EUI maps are showing. Rather, the areas that
have no apparent EUIs should be considered areas where “no EUI could be calculated, though there may
be industry there.” This is a very critical distinction in how these maps should be interpreted.
DNV GL has included the sectors that we anticipate will be of greatest interest to the PAs and EEAC
based on the body of material in this report. Sectors with few records (such as Mining) have not been
included in the maps, but are presented in tabular format later in this section. Additional maps can be
generated for the PAs on request.

5.13.1 Electric EUI Analysis
Figure 5-40 presents the EUI, irrespective of sector, for all accounts used in the EUI analysis. At this
level, some interesting trends can be observed.
One of the more notable trends is the higher EUI on Cape Cod near the military base, which also
corresponds with a nearby industrial park. Regions like this may represent a good starting point for
deeper account-level targeting for efficiency measures; they may also realize savings from a more
blanketed marketing push. One speculative example might be having the Town of Barnstable notify C&I
classified tax parcels that they may be eligible for efficiency measures if they reach out to Cape Light
Compact and/or National Grid (if they also use gas).
Western regions of the state appear to have areas of higher EUI; however, the downside of this is that
they also have sparser populations. The accounts in these regions may offer an opportunity for efficiency
gains, but speculatively may also require higher engagement and have a higher cost to achieve than
more populated areas.
Finally, the areas around major cities, including Boston and Worcester, tend to have patchier EUIs with
very localized variations. At the more regional level, it appears the areas north of Boston have generally
higher EUIs than the areas to the south. This may represent an opportunity for increased marketing
focus at the general level, perhaps again in coordination with local towns or other industry bodies like
chambers of commerce.
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Figure 5-40. Electric Landscape EUI – All Sectors

Table 5-44 presents the summary-level tables of electric EUIs by sector for the population of billing
accounts that merged with tax data and are used in the maps. These are the untransformed averages,
and a 1% trim has been applied to the population to remove an equal number of records from each tail
of the distribution to minimize the influence of extreme population outliers on the means. These numbers
are provided to complement the GIS maps and lend context to the transformed values used in those
maps to achieve a normal distribution.
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Table 5-44. Summary of Electric EUI by Industry Sector70

DNV GL has included a breakdown of the median EUI by industry sector in Table 5-45, using the size
breaks from the recently completed PA Differences study. Figure 5-41 illustrates the same data in
scatterplot form to facilitate easier comparisons across classes. The median EUIs for the smallest class
are generally much lower, and are impacted by items like billboard lighting and seasonal use facilities.
Multifamily accounts may also present a challenge in these locations, particularly if not all the accounts
are on C&I riders; in these cases the building consumption would actually be understated.
At the larger size classes, however, the trends appear more in line with what one might expect.
Information and Technology (a sector that includes businesses such as data servers and cell phone
towers) has a high EUI for facilities in the largest consumption bin. Health Care and Social Assistance
also shows a spike, likely differentiating between the smaller outpatient-type facilities and the larger
hospital facilities.

70

Management of Companies and Enterprises is impacted by a large outlier account even after the trimmed mean is taken due to the small size
of the population. A more representative value appears to be in the mid teens when a more aggressive 3% trim is used to compensate for
the smaller population.
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Table 5-45. Median Electric EUI by Industry Sector and Consumption Bin71,72

71
72

The consumption breaks used for this table are the same breaks used in the PA Differences report.
The median EUI is presented for all classes where there were more than one record. This filter was applied to protect confidentiality.
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Figure 5-41. Graphical Representation of Median Electric EUI (kWh / SqFt) by Industry Sector
and Consumption Bin

Figure 5-42 through Figure 5-47 present a series of electric EUI maps by select industry sectors; key
results from these maps are summarized below. The results presented illustrate the trends in the data
and should not be used to systemically state “no opportunity” in areas of low EUI, as there may be
individual opportunities that can be pursued even in these areas.



Manufacturing, a key source of efficiency savings, has relatively dispersed EUI results and some
areas of very low apparent EUIs. National Grid appears to have an area of higher Manufacturing
EUIs to the north of Boston, while Eversource may have dispersed opportunities in their western
Massachusetts territory, though in and around Boston the EUIs appear to generally be lower or
around the mean. Cape Light’s Manufacturing appears to have a lower general EUI than other
regions of Massachusetts.



Transportation and Warehousing EUIs around the Buzzards Bay inlet in southeastern
Massachusetts may represent an industry where efficiency gains can be made based on the
higher modeled EUI from the sample accounts.
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Healthcare and Social Assistance, which includes small outpatient offices, shows concentrated
areas of higher EUI. Often these areas corresponded to health care campuses; but in more rural
areas they may correspond to single locations with a specialized high energy use piece of
equipment. Once such example would be an offsite MRI machine in an outpatient building having
its own meter.



The Accommodation and Food Services sector had consistently higher EUIs on the Cape than in
any other region of Massachusetts. This may be partly the result of the types of accommodations
on the Cape (for example, rental homes or motels). More information would be needed to arrive
at a firm conclusion; however, the Accommodation sector appears to represent an opportunity.
Likewise, Eversource’s eastern part of the state (the former NSTAR region) appears to have
consistently higher EUIs than neighboring National Grid territory.
Figure 5-42. Manufacturing Sector Electric EUI
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Figure 5-43. Retail Trade Sector Electric EUI
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Figure 5-44. Transportation and Warehousing Sector Electric EUI
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Figure 5-45. Health Care and Social Assistance Sector Electric EUI
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Figure 5-46. Educational Services Sector Electric EUI
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Figure 5-47. Accommodation and Food Services Sector Electric EUI

5.13.2 Gas EUI Analysis
Figure 5-48 presents the EUI, irrespective of sector, for all accounts used in the gas EUI analysis. As with
electric, the town of Sandwich appears to have higher EUIs near the military base, which also
corresponds with a nearby industrial park. Regions like these may represent a good starting point for
deeper account-level targeting for efficiency measures, and may also realize savings from a more
blanketed marketing push—particularly if done in coordination with the electric PA.
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Figure 5-48. Gas Landscape EUI – All Sectors

Table 5-46 presents the summary-level tables of gas EUIs by sector for the population of billing accounts
that merged with tax data and are used in the maps. These are the untransformed averages, and a 1%
trim has been applied to the population to remove an equal number of records from each tail of the
distribution to minimize the influence of extreme population outliers on the means. These numbers are
provided to complement the GIS maps and lend context to the transformed values used in those maps to
achieve a normal distribution.
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Table 5-46. Summary Gas EUI by Industry Sector73

DNV GL has also provided a breakdown of the median EUI by industry sector (see Table 5-47) using the
standard gas size breaks presented throughout this report.74 Figure 5-49 illustrates the same data in
scatterplot form to facilitate easier comparisons across classes.
The median EUIs are generally more consistent than is seen in the electric sector, though there is an
increase at around the 80,000 therm mark. This coincides with customers beginning to be classified as
“large” consumers of gas. Speculatively, these large consumers may have the types of equipment that
offer more opportunity for large savings (e.g., a gas process item or a large heating unit), while the
smaller consumption classes may be more impacted by small gas heating units (for water and space).
Manufacturing shows a steady increase, and may be seen as a partial indicator of this hypothesis.
The 8,000 to 40,000 therm class for Accommodation and Food Services presents an interesting result;
EUIs are generally higher than the rest of the sectors, and may represent an area for efficiency gains.
This Customer Profile study could not examine this subsector and class with the level of detail that would
allow us to form firm conclusions; thus we have included this as a recommendation for future research.

73

74

Management of Companies and Enterprises is impacted by a large outlier account even after the trimmed mean is taken due to the small size
of the population. A more representative value appears to be slightly less than 1 when more aggressive 3% trim is used to compensate for
the smaller population.
These size breaks are also used in the PA Differences study.
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Table 5-47. Median Gas EUI by Industry Sector and Consumption Bin75,76

75
76

The consumption breaks used for this table are the same breaks used in the PA Differences report.
The median EUI is presented for all classes where there were more than one record. This filter was applied to protect confidentiality.
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Figure 5-49. Graphical Representation of Median Gas EUI (Therm / SqFT) by Industry Sector
and Consumption Bin77


Figure 5-50 through Figure 5-55 present a series of gas EUI maps by selected industry sectors; key
results from these maps are summarized below. The results presented illustrate the trends in the data
and should not be used to systemically state “no opportunity” in areas of low EUI, as there may be
individual opportunities that can be pursued in these areas.



National Grid’s gas territory north of Boston appears to have generally higher EUIs.
o

One speculation could be that these areas, despite having reasonably decent
participation rates as seen earlier in Figure 4-38, may not be achieving deep savings if
customers are only leveraging spray valves and forgoing additional investments. This
could not be ascertained in the Customer Profile report, and additional research would be
needed to verify this hypothesis.

o

A second speculation could be that this area is served by both National Grid electric and
gas, and there may be an interaction effect of these customers consuming more gas than
similar facilities in split PA towns. This may be supported to some extent by the generally
lower EUIs for electric Accommodations and Food Services seen earlier in the report for
this region (Figure 5-47).

77

DNV GL has not included the largest size category in this chart due to the small number of sectors that had enough data to display and the
impact that they had on the readability of the graph by stretching the vertical axis. This class is included in the median tables however.
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The Educational Services sector appears to largely be concentrated around the transformed
mean for gas EUI; however, there are pockets that can be capitalized on by the PAs. It’s likely
that these pockets are the result of small populations of buildings, and speculatively they may
represent opportunities to try and go deep on savings realized, as opposed to taking a broader
approach of marketing to the local sector population.



Health Care and Social Assistance in and around Boston appears to have a lower EUI than other
areas. Although not discernable in this analysis, some of this may be the result of accounts
undertaking multi-year projects via MOUs with the utilities.



Manufacturing offers opportunities throughout the state, though in general the western-most
region of Berkshire’s territory appears to already have comparatively low EUIs. This should not
be construed to mean there is “no opportunity” in Berkshire’s territory for savings from
Manufacturing accounts—merely that the baseline use appears to be lower for Berkshire’s
western Manufacturing footprint.



DNV GL has included a map for Professional, Scientific, and Technical services (a class that
includes some office buildings) and a map for Retail Trade. We provided these maps because we
expect they will be of interest to some of the PAs; however, DNV GL did not dive as deeply into
these two maps as the other sets.
Figure 5-50. Accommodation and Food Services Sector Gas EUI
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Figure 5-51. Educational Services Sector Gas EUI
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Figure 5-52. Health Care and Social Assistance Sector Gas EUI
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Figure 5-53. Manufacturing Sector Gas EUI
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Figure 5-54. Professional, Scientific, and Technical Services Sector Gas EUI
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Figure 5-55. Retail Trade Sector Gas EUI

5.14 Savings Ratios for Dual PA Towns
DNV GL assessed savings for the different electric and gas provider combinations for all non-municipal
town pairs. Roughly 28% of the gas accounts are in towns where both gas and electric are served by the
same PA. At the PA level, these towns saved on average 0.8% of the total town consumption. Accounts
in territories served by a different electric and gas PA performed as a population at about the same level,
with an average savings of 0.9%.
However, within the different PA combinations there were sizable variations (Table 5-48). Most notably,
the combinations involving National Grid—and in particular the National Grid gas and NSTAR electric
combination—yielded higher savings ratios. This may be the result of closer coordination or greater
staffing resources to capitalize on cross-PA customers, but this type of element is not clearly discernable
in the data.
Account participation ratios were identical at the population level, at 3.1% (Table 5-49), though again
there was substantial variability within the individual PA combinations. As with savings, the largest PA
combinations had the highest participation ratios. Columbia’s generally lower ratios partly result from
their tracking data not including fully detailed geographic information. Although DNV GL passed through
addresses from matched billing records where possible, Columbia’s ratios are likely understated.
DNV GL also included a view of the electric savings ratio (Table 5-50).
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Table 5-48. Town Level Gas Savings Ratio and Account Densities by
Electric and Gas PA Combination

Table 5-49. Town Level Gas Participation Ratio by Electric and Gas PA Combination
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Table 5-50. Town Level Electric Savings Ratio and Account Densities by
Electric and Gas PA Combination
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6

WITHIN-PA ANALYSIS

The Customer Profile study generates a large number of analysis products, many of which are discussed
in greater depth in earlier chapters of this report. This within-PA analysis chapter includes more detailed
versions of the tables for readers who are interested in additional granularity.
DNV GL has also included the individual PA-level summaries in this section, using the same metrics
developed by the PAs for the 2012 Customer Profile report. In instances where there were fewer than 10
records in an analysis class, that class was combined with the next closest one(s) until a class with at
least 10 records was created. This level of analysis is intended to provide as granular a view of the data
as possible while also preserving individual customer confidentiality.
For the summary tables of specific end uses, sector participation, and average savings, DNV GL masked
any bins where there were fewer than 10 records, including zeroes.
Finally, given the large population of industry sector data that was available for the 2013 Customer
Profile, DNV GL has updated and included time series charts by industry sector to facilitate year-overyear comparisons with the full population of improved data.
Since the purpose of this chapter is to provide granular detail for readers who want to interpret the data
themselves, we have not provided narrative interpretation of the results.

6.1 Consumption and Demand Bin Breakdowns
This section contains detailed kWh, kW, and therm breakdowns for all PAs in aggregate, and for
individual PAs.
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6.1.1 kWh Breakdowns
Table 6-1: All PAs
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Table 6-2: Cape Light Compact
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Table 6-3: National Grid
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Table 6-4: NSTAR
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Table 6-5: Unitil
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Table 6-6: Western Massachusetts Electric Co.

2013 C&I Customer Profile

Page 169 of 286

6.1.2 KW Breakdowns
Table 6-7: All PAs
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Table 6-8: Cape Light Compact

2013 C&I Customer Profile

Page 171 of 286
Table 6-9: National Grid
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Table 6-10: NSTAR
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Table 6-11: Unitil
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Table 6-12: Western Massachusetts Electric Co.
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6.1.3 Therm Breakdowns
Table 6-13: All PAs
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Table 6-14: Berkshire Gas Co.
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Table 6-15: Columbia Gas of Massachusetts
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Table 6-16: Liberty Utilities
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Table 6-17: National Grid
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Table 6-18: Eversource
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Table 6-19: Unitil Gas
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6.2 Electric PAs
This section contains detailed information on end uses, participants and savings by industry sector, multiple end uses and savings proportion by
industry section, participation rates by industry sector, and average savings percent by industry sector. Results are provided for all electric PAs in
aggregate, and for individual electric PAs.

6.2.1 End Uses
Table 6-20. Statewide End Use Overview - Electric
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Table 6-21. Cape Light Compact - Electric End Uses
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Table 6-22. National Grid - Electric End Uses
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Table 6-23. NSTAR - Electric End Uses
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Table 6-24. Unitil - Electric End Uses
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Table 6-25. Western Massachusetts Electric Co. - Electric End Uses
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6.2.2 Participants and Savings by Industry Sector
Table 6-26. Cape Light Compact Participants and Savings by Industry Sector - Electric
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Figure 6-1. Cape Light Savings Contribution By Sector - Historical Electric Snapshot

2013 C&I Customer Profile

Page 190 of 286
Table 6-27. National Grid Participants and Savings by Industry Sector - Electric
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Figure 6-2. National Grid Savings Contribution By Sector - Historical Electric Snapshot
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Table 6-28. NSTAR Participants and Savings by Industry Sector - Electric
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Figure 6-3. Eversource Savings Contribution By Sector - Historical Electric Snapshot
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Table 6-29. Unitil Participants and Savings by Industry Sector - Electric
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Figure 6-4. Unitil Savings Contribution By Sector - Historical Electric Snapshot
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Table 6-30. Western Massachusetts Electric Co. Participants and Savings by Industry Sector - Electric
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Figure 6-5. WMECo Savings Contribution By Sector - Historical Electric Snapshot
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6.2.3 Multi End Use and Savings Proportion by Industry Sector
Table 6-31. Cape Light Compact Multi End Use and Savings Proportion by Industry Sector Electric
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Table 6-32. National Grid Multi End Use and Savings Proportion by Industry Sector - Electric
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Table 6-33. NSTAR Multi End Use and Savings Proportion by Industry Sector - Electric
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Table 6-34. Unitil Multi End Use and Savings Proportion by Industry Sector - Electric
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Table 6-35. Western Massachusetts Electric Co. Multi End Use and Savings Proportion by
Industry Sector - Electric
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6.2.4 Participation Rates by Industry Sector
Table 6-36. Cape Light Compact - Participation Rates - Electric
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Table 6-37. National Grid - Participation Rates - Electric
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Table 6-38. NSTAR - Participation Rates - Electric
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Table 6-39. Unitil - Participation Rates - Electric
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Table 6-40. Western Massachusetts Electric Co. - Participation Rates - Electric
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6.2.5 Average Savings Percent by Industry Sector
Table 6-41. Cape Light Compact - Average Percent Savings for Electric Participants
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Table 6-42. National Grid - Average Percent Savings for Electric Participants
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Table 6-43. NSTAR - Average Percent Savings for Electric Participants
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Table 6-44. Unitil - Average Percent Savings for Electric Participants
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Table 6-45. Western Massachusetts Electric Co. - Average Percent Savings for Electric Participants
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6.3 Gas PAs
This section contains detailed information on end uses, participants and savings by industry sector, multiple end uses and savings proportion by
industry section, participation rates by industry sector, and average savings percent by industry sector. Results are provided for all gas PAs in
aggregate, and for individual gas PAs.

6.3.1 End Uses
Table 6-46. Statewide End Use Overview - Gas
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Table 6-47. Berkshire Gas Co. - Gas End Uses
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Table 6-48. Columbia Gas of Massachusetts - Gas End Uses
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Table 6-49. Liberty Utilities - Gas End Uses
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Table 6-50. National Grid - Gas End Uses
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Table 6-51. NSTAR - Gas End Uses

2013 C&I Customer Profile

Page 219 of 286
Table 6-52. Unitil - Gas End Uses

2013 C&I Customer Profile

Page 220 of 286

6.3.2 Participants and Savings by Industry Sector
Table 6-53. Berkshire Gas Co. Participants and Savings by Industry Sector - Gas
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Figure 6-6. Berkshire Savings Contribution By Sector - Historical Gas Snapshot
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Table 6-54. Columbia Gas of Massachusetts Participants and Savings by Industry Sector - Gas
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Figure 6-7. Columbia Savings Contribution By Sector - Historical Gas Snapshot
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Table 6-55. Liberty Utilities Participants and Savings by Industry Sector - Gas
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Figure 6-8. Liberty Savings Contribution By Sector - Historical Gas Snapshot
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Table 6-56. National Grid Participants and Savings by Industry Sector - Gas
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Figure 6-9. National Grid Savings Contribution By Sector - Historical Gas Snapshot
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Table 6-57. NSTAR Participants and Savings by Industry Sector - Gas
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Figure 6-10. Eversource Savings Contribution By Sector - Historical Gas Snapshot
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Table 6-58. Unitil Participants and Savings by Industry Sector - Gas
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Figure 6-11. Unitil Savings Contribution By Sector - Historical Gas Snapshot
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6.3.3 Multi End Use and Savings Proportion by Industry Sector
Table 6-59. Berkshire Gas Co. Multi End Use and Savings Proportion by Industry Sector - Gas
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Table 6-60. Columbia Gas of Massachusetts Multi End Use and Savings Proportion by Industry
Sector - Gas
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Table 6-61. Liberty Utilities Multi End Use and Savings Proportion by Industry Sector - Gas
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Table 6-62. National Grid Multi End Use and Savings Proportion by Industry Sector - Gas
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Table 6-63. NSTAR Multi End Use and Savings Proportion by Industry Sector - Gas
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Table 6-64. Unitil Multi End Use and Savings Proportion by Industry Sector - Gas
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6.3.4 Participation Rates by Industry Sector
Table 6-65. Berkshire Gas Co. - Participation Rates - Gas
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Table 6-66. Columbia Gas of Massachusetts - Participation Rates - Gas
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Table 6-67. Liberty Utilities - Participation Rates - Gas
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Table 6-68. National Grid - Participation Rates - Gas
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Table 6-69. NSTAR - Participation Rates - Gas
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Table 6-70. Unitil - Participation Rates - Gas
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6.3.5 Average Savings Percent by Industry Sector
Table 6-71. Berkshire Gas Co. - Average Percent Savings for Gas Participants
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Table 6-72. Columbia Gas of Massachusetts - Average Percent Savings for Gas Participants
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Table 6-73. Liberty Utilities - Average Percent Savings for Gas Participants
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Table 6-74. National Grid - Average Percent Savings for Gas Participants
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Table 6-75. NSTAR - Average Percent Savings for Gas Participants
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Table 6-76. Unitil - Average Percent Savings for Gas Participants
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7

CONCLUSIONS AND RECOMMENDATIONS

Using the standardized data supplied by the PAs, DNV GL achieved the objectives established in the 2013
Customer Profile study’s scope of work. Principally, these objectives included the following:



Investigate repeat customer participation from 2011 to 2013, with a focus on the scale of savings in
each year, the contribution to overall savings, and the types of end uses.



Investigate the multi-measure projects undertaken in 2013 to understand which end uses, and
categories of measures within end uses,78 are implemented together and at what scale.



Investigate the impact of outlier projects in efficiency savings.



Investigate categories of measures implemented within end uses to understand the scale and
proportional savings contributions of the specific categories.



Investigate the correlation between load factor and savings that was noted in 2011 and 2012.



Build upon the geographic information system (GIS) analysis in the 2012 study.

The key findings and recommendations have been presented in the executive summary, and are restated
here. In addition to these key results, many of the confirmations and results found in the 2012 Customer
Profile can be repeated here.



Lighting projects continued to drive electric savings and participation.



CHP delivered large savings per project, but a limited number of these projects occur in any given
year.



Spray valve type measures drove the gas participation, while HVAC projects drove the savings.



At the industry sector level, Manufacturing, Health Care, Educational Services and Retail Trade were
all important contributors to the population of savings.



Several sectors, particularly the Other Services sector, may offer savings opportunities for target
sub populations.

7.1 Key Findings
7.1.1 There are several industry sectors where both the account
participation and consumption-weighted participation ratios are low.
With the integration of a larger amount of industry sector data in the 2013 Customer Profile, DNV GL
identified several sectors for which account participation is lower than the population averages. For electric,
this included the Transportation, Warehousing, and Other Services sectors.
The Other Services sector is particularly noteworthy, as by definition these customers do not fit neatly into
the larger sector classifications. Given the types of businesses frequently contained in this class, these
customers are also likely to be smaller, with over 70% of the Other Services accounts consuming less than
78

When the level of detail can support this degree of analysis.
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50,000 kWh per year. The combination of smaller size and diversity of business types in this class could
present dual barriers to participation, as Other Services accounts may not fit well within some of the
prescriptive offerings, but also may not be large enough to receive account representatives. Further
characterization of this segment may identify subpopulations (e.g., dry cleaners or car washes) that can be
leveraged for targeted savings.

7.1.2 Gas PA participation continues to increase, but at a faster rate than
population savings achieved.
An increase in spray valve and programmable thermostat measures has driven up gas PA participation rates
over the past few years; however, savings as a percent of population consumption has not increased at the
same pace due to the smaller-saving nature of these measures. The increase in gas participation may be an
indicator of better coordination between the gas and electric PAs, or of more effective cross selling of some
types of gas measures. These customers may represent opportunities for greater engagement and savings,
particularly if they are pleased with the program offerings and want to undertake larger, more complex
projects. It may be important to capitalize on this quickly, since there is the risk that as time passes
customers may begin to feel like that they “already did” gas efficiency via the smaller prescriptive measure,
and as a result may inadvertently leave larger opportunities on the table.
Building on this, customers consuming 8,000 to 40,000 therms in the Accommodation and Food Services
industry sector displayed a higher median energy use intensity (EUI) than any other consumption bin for
that sector, and Accommodation and Food Services customers have been a key target market for the gas
spray valve offerings. It is possible that, while participation is increasing in this sector, there may be
additional opportunities for savings that can be leveraged given the higher median EUI.

7.1.3 Large multi-year participants make up a sizable proportion of
electric PA savings.
Three-year participants achieved nearly a fifth of the total electric savings for 2011 to 2013. This suggests
that engagement of multi-year customers is an important tool for meeting efficiency goals. This could
present challenges for smaller PAs, since smaller populations are susceptible to greater year-over-year
participation variability, and because smaller overall populations make PAs more susceptible to customer
issues (e.g., financial troubles) that are outside of the PAs’ control.

7.1.4 Smaller PAs continue to have greater volatility in participation to
savings metrics.
Compared to larger PAs, smaller PAs have more volatility in population savings achieved relative to
participating accounts. While the smaller PAs are increasing their account participation proportions, the
savings derived from participating accounts are relatively small. This trend is particularly pronounced for
Cape Light Compact and Columbia Gas, and may represent an early indication of greater uptake of small
savings measures across a wider body of participants. The recent PA Differences report identified that these
types of measures can raise the cost to achieve savings.
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7.1.5 Larger PAs have higher consumption-weighted market penetration
rates, particularly for gas, than the smaller PAs.
DNV GL examined total market penetration rates of account participation though different lenses. This
included calculating the consumption-weighted participation statistic to help assess how much of PA
consumption is associated with program participants. We observed sizable differences between the PA
populations at the account level, particularly for gas PAs. The two largest gas PAs have already engaged
nearly a quarter of their consumption at some point in the last three years. In contrast, the smaller gas PAs
have engaged closer to 15% of their consumption, on average.

7.1.6 There does not appear to be an overall difference in gas
participation for towns with the same gas and electric PA versus
different gas and electric PAs; however there are sizable variations
within the different electric and gas PA combinations.
The overall differences in participation between dual- and single-PA served towns identified in the 2011
Customer Profile appear to have shrunk, although the towns served by the combination of National Grid and
Eversource have the largest participation ratio. This change from 2011 may be evidence that there is
increased cross-selling of gas measures by electric PAs, although there is a greater degree of variability at
the individual PA combination level. Despite the overall improvement in participation, the savings ratios
continue to favor towns served by the two largest PAs, and it is possible that the savings for the other
combinations are not reaching the depth that they might otherwise reach with continued coordination on
cross-selling of gas measures and identification of custom opportunities.

7.1.7 Low load factor customers continued to have the highest participant
savings achieved, but at reduced levels from the previous two years.
Compared to accounts in other load factor categories, low load factor accounts continued to have the
highest participant savings, at 12.7%. However, this is much lower than the 21.9% participant savings
achieved by low load factor accounts in 2012. This downward shift was driven by an increase in the
consumption associated with low load factor participating accounts: In 2013, nearly three-quarters of the
total participant consumption was from low load factor accounts, while in 2012 only one-third of
consumption was from the same class. This year-over-year shift demonstrates the outsized impact that a
small number of outlier accounts can have on participant savings ratios.

7.1.8 New analysis showed that load factor is not a strong determinant of
participation.
Compared to accounts in other load factor categories, high load factor accounts continued to have the
highest participation rate. However, as part of this year’s analysis, DNV GL investigated the hypothesis
that—since high load factor accounts also tend to have higher consumption—this participation trend is
actually being driven by accounts’ consumption levels, and not necessarily by their load factors.
Our new analysis confirmed that account consumption, not load factor, is likely the driving force behind
higher participation rates for higher load factor classes; similar participation ratios were observed for all
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accounts in a consumption bin regardless of their load factor. This suggests that load factor is not a strong
determinant for participation, but account size is. This result corroborates numerous other studies that
found that larger customers have higher participation rates for the PA energy efficiency programs.

7.1.9 For smaller PAs, there is a shift in savings contribution relative to
consumption when compared to the larger PAs.
All of the electric PAs achieved about the same ratio of proportional savings contribution to consumption
contribution for their largest 10% of accounts by consumption. However, several PAs (most notably Cape
Light Compact) appear to be getting a higher ratio of savings contribution relative to consumption
contribution from accounts in their 90th and 80th consumption percentiles. This may be an indication of
increased depth of savings for the next tranche of customers by consumption, and could offer important
insights into effective approaches for engaging mid-size customers to achieve higher savings in future years.
Additional refinement of the data may help clarify lessons that can be adapted from the largest PAs and
transferred to smaller PAs that may be more resource constrained. Conversely, if smaller PAs have found
effective ways to target their large customers (which would be mid-sized customers for the larger PAs), then
there may be an opportunity to help prioritize accounts for targeting. This could be particularly true if small
PAs have found the “decision to invest” process differs for these customers.
A second finding is that the smallest 10% of customers by account consumption across all PAs and fuels,
expect Eversource gas, had no participation in C&I efficiency programs. These accounts are very small, even
in aggregate, and may not represent a substantial opportunity for large savings. However, if there are
similarities in the types of energy use for these accounts—for example, in electric if these accounts mostly
have parking lot lights—then there may be specific prescriptive offerings that can be targeted to consumers.
Continuing the lighting example, this could be bi-level lighting controls.

7.2 Recommendations
The scope of the Customer Profile project focuses on the collection of PA data, construction of the tracking
and billing databases, and analysis using attribute filters. Additional value and insight can be gained by
using this study’s high-level findings as a basis for identifying critical research questions for deeper analysis.
The following recommendations identify opportunities to go beyond the findings of this report and, with
guidance from the PAs and EEAC, to explore the underlying drivers of these trends.

7.2.1 Refine the metrics used in the Customer Profile report to expedite
analyses and increase the actionable insights generated.
Since 2011 the Customer Profile report has evolved from a small report of around 50 pages with limited
analysis metrics to a 250-page report with several hundred charts and tables across many different metrics.
These metrics and tables have developed organically during the reporting process based on feedback and
guidance from the PAs and EEAC Consultants.
Given the increasing interest in the Customer Profile study, and the desire for it to be generated on a
shorter timeline, DNV GL believes that it may be beneficial to prioritize the metrics and analysis outputs of
greatest interest. Among other benefits, this would provide the opportunity to assess the best approach to
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incorporating metrics developed through other studies—such as the PA Differences and Mid-Size Customer
Needs Assessment studies—to ensure that those projects continue to deliver maximum value.
DNV GL further believes that strengthening the connection between the Customer Profile and the PA
Differences reports could result in shorter timelines for both projects, and more targeted insights. Using a
systematic approach, the Customer Profile study could inform the PAs and EEAC of early trends for deeper
evaluation in the PA Differences study.

7.2.2 Examine how to best continue engaging small and mid-size gas
customers that may have undertaken an electric PA installed gas
measure.
With more customers undertaking small gas measures—and given the more stable population savings
achieved—now may be the ideal time to examine what additional potential these customers represent and
how best they can be engaged by their gas PAs.
We recommend exploring whether participants view the gas spray valves as “all they would do” or “the start
of something bigger.” This may help smaller PAs in particular refine their approaches to ensure that small
and mid-size customers continue to represent cost effective savings opportunities—rather than higher-cost
converts to bring back into the efficiency space. Engaging smaller customers will become increasingly
important as larger customers exhaust their savings appetite.

7.2.3 Further explore ways to engage sectors where account proportion
and consumption-weighted participation are low in order to identify
avenues for new offerings.
As noted in our key finding 7.1.1 and discussed in detail in section 4.1, there are several sectors for which
account participation is lower than the population averages. We recommend further study to identify sub
groupings of smaller customers within these sectors—particularly the Other Services sector—in order to
inform the development of new programmatic offerings. These customers may be too small to merit the
assignment of an account manager, but may benefit from a somewhat standard operating nature (e.g., a
car wash, or a flashing light at the top of a cell phone tower) or a sector-specific strategy that would allow a
“templatized” type offering to generate savings through bulk of measures—similar to what gas spray valves
have accomplished in the Accommodation and Food Services sector.

7.2.4 Continue to integrate third party data by leveraging geographic data
captured in the PA billing systems.
Integrating tax parcel data into the C&I Evaluation Database accomplished multiple goals. It allowed us to
assign an industry sector to over 88% of the electric population and 75% of the gas population in the billing
data, thereby addressing an area noted in the 2011 Customer Profile report as one of the weaker areas in
the findings. We can now offer a much more nuanced view of customers and regional variations in efficiency
participation. The integration of tax parcel data also enabled a preliminary assessment of how energy use
intensities vary by sector and fuel across the state.
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There is potential to further expand the use of this material to help PAs target customer subsets. DNV GL
recommends that the tax data undergo a deeper cleaning and integration into the dataset to increase the
number of matched records. We also suggest the PAs and EEAC Consultants determine which attributes they
would like prioritized and used in future analyses.

7.2.5 Expand the number of linked electric and gas accounts to effectively
evaluate dual-PA served customers.
The analysis is currently limited to the town level for these shared customers. As more involved analyses are
considered, it would be beneficial to link these customers to get a complete accounting of their true energy
intensity for each fuel. For example, some customers may appear to have low energy use intensity for the
electric account because they have a gas HVAC79 and hot water system. In a situation like this, it is possible
that the electric customer is actually a high energy user, but looking at only one fuel would not necessarily
capture this.

7.2.6 Continue to refine the approach for leveraging the geographic
element of PA data to develop more actionable findings.
The 2012 and 2013 Customer Profiles used the geographic data captured by the Massachusetts PAs to
further refine data and to provide town-level summary statistics including participation and savings ratios.
One element of feedback received in response to the 2013 Customer Profile draft was: How do we make the
maps more actionable?
A strong first step towards developing more predictive and actionable geographic outputs would be to
identify: 1) priority questions such as “where is participation lagging,” and 2) the predictor variables that the
implementation teams suspect most influence the priority questions (e.g., energy use, building vintage,
square footage, etc.).

79

For gas customers, the impact would by and large be on the heating component of the HVAC system, though it is conceivable that there may be
some gas absorption chillers. DNV GL has used the term HVAC to keep the end uses aligned with the MA Technical Reference Manual
(http://ma-eeac.org/wordpress/wp-content/uploads/TRM_PLAN_2013-15.pdf ).
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8

APPENDICES

8.1 Glossary of Terms and Abbreviations Used
Below is a list of common terms and acronyms used throughout the 2013 Customer Profile study. All terms
are defined in the body of the report, but this list serves as a single point of reference for the reader’s
convenience.
Table 8-1. List of Terms and Abbreviations
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8.2 Industry Sector and Building Use
Previous Customer Profile reports used a “building type” classification in the reporting. This field was a
derivative of the Energy Information Administration’s Commercial Building Energy Consumption Survey
(CBECS) categories.
At the 2013 C&I summit and in the 2012 Customer Profile report, there was significant discussion about the
need to further clarify how a customer account was classified into the “building type” categories. Two
distinct factors were identified as the key components for classification: the building’s use (e.g., retail), and
the actual industry sector in which the building operated (e.g., dry cleaning). The following is an example,
recalled from the 2013 summit, of why this distinction is important:
What if we wanted to target steam traps in commercial dry cleaners? Historically in this example,
the dry cleaners would be grouped into the CBECS class “service,” which in the 2011 and 2012
reports was treated as a sub class of “retail.” This overarching broad building use could include
anything from coffee shops, garages, and tanning salons through Wal-Mart’s Office Max, and even
“dry cleaners.”
This would make pulling out a specific, detailed, industry sector (dry cleaners) very difficult and
reduce the usefulness of the building classification since PAs would not be interested in trying to
market steam traps to an Office Max. To compound the issue, many PAs expressed an interest in
the building use, but the data they had corresponded to the building sector (NAICS or SIC codes) –
which CBECS explicitly notes does not crosswalk with CBECS classes.
It became clear that a new attribute was required to capture the industry sector of customer buildings. To
better reflect the raw data and the differences between use and sector, the 2013 study included both
“building use” and “industry sector” fields; the bulk of the analysis is presented at the sector level as this
was consistently more populated in the data.
Information on each account’s building use and sector was obtained from PAs via one of three raw data
classes: North American Industry Classification System (NAICS) code, Standard Industry Code (SIC), or
verbal description/PA code (see Table 8-2).80
Given the large number of NAICS codes already captured in the data, the increased granularity of the NAICS
structure, the clear definition of what each NAICS industry class captures, and the types of raw data
provided, DNV GL integrated the industry sector data and summarized it for reporting at the two-digit level.
Under this system, it is possible to distinguish from NAICS code 812320—which falls in the NACIS sector 82,
“Other Services (except Public Administration)”—that we have a dry cleaning establishment. As an added
bonus, at this level of granularity it is possible to start assigning building uses for some NAICS codes where
there was only one logical CBECS class.
This approach negated the issue of trying to assign a building use to datasets where the sector was provided
(NAICS or SIC) for something like a college, but the specific building use was not specified (e.g., classroom
(public assembly), office (office), or a dorm (lodging)).
80

NAICS codes of varying levels are most common, followed by SIC codes and then verbal descriptions.
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Table 8-2. Business Data Classes and Differences Using a Data Center as an Example
Degrees of Detail:
Code
Description
Data Center Example

NAICS Code

Standardized code with increasing levels of
detail starting at two digits and increasing to
six digits. Periodically updated by the U.S.
Office of Management and Budget; last update
was in 2012. Intent is to “allow for a high level
of comparability in business statistics."

SIC Code

Standardized code with increasing levels of
detail starting at two digits and increasing to
four digits. Phased out in the late 1990s, no
longer actively maintained.

73-> 737-> 7374

Verbal
Description
or PA Code

PA supplied names or codes describing the
account. Non-standard across PAs.

Data Center, Server Farm,
Information Technology

51-> 518-> 5182-> 518210

The following is a more detailed description of each of the building use and industry sector data sources that
can be leveraged as part of the Customer Profile dataset.
NAICS Codes
DNV GL uses the two-digit NAICS level to assign a verbal industry sector from one of the 2002 NAICS
classes. Additionally, the most granular level of NACIS code provided by the PAs is also loaded, in order to
allow analysts to drill down within sectors. NAICS codes have the added benefit of forming a direct link to
the EIA’s Manufacturing Energy Consumption Survey, allowing the incorporation of that third party data into
the analysis.
NAICS codes replaced SIC codes in 1997 as the primary business type identifier for the U.S. Government.
There have been multiple generations of these codes since the initial 1997 release (currently 1997, 2002,
2007, and 2012). DNV GL assumed that the NAICS codes provided were from the 1997 release unless
directed otherwise. NAICS code groupings are related to the type of production that happens at a business
for goods and services; in other words, the primary economic activity of a business is the NAICS code.
Table 8-3 shows the NAICS codes used in the evaluation database.
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Table 8-3. 2012 NAICS Codes Used in the Evaluation Database

Source: http://www.census.gov/cgi-bin/sssd/naics/naicsrch?chart=2012
SIC Codes
Although DNV GL did load the SIC codes provided by PAs, they were transformed to the most granular
equivalent NAICS code possible, and the verbal industry sector descriptions were assigned a two-digit NAICS
code. It was not always possible to achieve a one-to-one match for SIC and NAICS codes; in these cases
DNV GL tried to use the SIC major class to identify a verbal match to a NAICS two-digit code.
SIC codes were developed in the 1930s as an attempt to classify businesses by their primary economic
activity. The last revision to SIC codes was in 1987 by the U.S. Office of Management and Budget. While SIC
codes have been phased out of maintenance in favor of the more detailed NAICS codes, many
establishments still use SIC codes.
CBECS
DNV GL used the CBECS building type classes and definitions to categorize building use, with the addition of
a “industrial or manufacturing” class to capture non-commercial C&I accounts. As a national dataset
periodically updated, CBECS classes allow for integration of a large volume of third party data into analysis.
CBECS was created as a classification system for assigning principle use activity to commercial buildings.
The primary building activity is defined as either the primary activity as described by the survey respondent,
or as the activity that utilized at least 50% of the floor space in a building. This allows comparison of energy
profiles for buildings that are used for the same type of purpose (e.g., an office space at a manufacturing
facility vs. an office space at a law firm), as opposed to comparisons based on the building’s primary
industry sector. Table 8-4 shows the CBECS classes used in the evaluation database.
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Table 8-4. CBECS Classes Used in the Evaluation Database

Source: http://www.eia.gov/consumption/commercial/building-type-definitions.cfm
Level 3 Tax Codes / Department of Revenue Codes
DNV GL used the Massachusetts Level 3 Department of Revenue (DOR) Tax Codes to assign building use
and industry sectors in instances where the PA provided address information, but no distinguishing building
use or sector codes in the raw data. As a state-level standardized dataset, the DOR codes follow the same
type of assembly hierarchy as NAICS and SIC codes. They are updated periodically by the individual town
tax assessors.
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In order to make these codes align with the CBECS use and NAICS sector classes, DNV GL generated a
crosswalk for each DOR code in the Level 3 system, as well as a separate crosswalk for the Boston codes
that are maintained in a similar but distinct dataset. A sample of this dataset is provided below; the full set
is several hundred rows and available to the PAs and EEAC team on request.
Table 8-5. Sample of Tax Codes Classes Used in the Evaluation Database

Source: www.mass.gov/dor/docs/dls/bla/classificationcodebook.pdf
Verbal Fields
Verbal fields were treated differently between billing and tracking data. In billing data, it was assumed that
a verbal field was indicating the industry type for a business, and was transformed to the appropriate twodigit NAICS class.
When the verbal field was in the tracking data, it was assumed to be describing the building that received
the efficiency measure, and was transformed to the appropriate standard CBECS class based first on the
provided sub-categories at the CBECS page, and then next by matching to the most applicable definition if
none of the sub-categories matched. There is the future potential for industrial building uses to be
retroactively mapped to a NAICS category, though this has not been undertaken in the current datasets.
Due to the variability of verbal fields provided in the tracking data, and the amount of repeat year-over-year
participation of accounts, it is unlikely that building use will be a field that can be compared at the account
level with any historical accuracy.
Year-over-Year Variability
As more years of data have become available, it has become clear that the NAICS code, SIC code, and
verbal descriptions of industry sector for accounts can show considerable variation. If left in its original state,
this would cause substantial variability in building use tables when looking at the variable as a time series.
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In order to decrease this exogenous81 variability, DNV GL established the following methodology in order to
create meaningful year-over-year comparisons:
1. Most current data override previous data. Exceptions are:
a.

If current data are missing and previous data are not missing.

b.

If current data are unclassifiable and previous data were classed.

2. When multiple assignments exist for a single account, all records for that account are populated with
the most frequent values. Exceptions are:

81

a.

Missing values do not override non-missing values.

b.

Unclassifiable values do not override meaningful values.

This data is exogenous because DNV GL is completely dependent on the PAs for classification of these variables for each account. It is
simply not feasible to check the accuracy of over 400,000 individual accounts and each of the NAICS or SIC code classification
assigned by the PAs. It must be realized that there is the possibility that one year has a correct assignment whereas the most current
year may not.
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8.3 Methodology of Overall Market Contribution Analysis
In response to the PA and EEAC requests for additional insight into potential differences in each PA’s billing
customer base, DNV GL included a new analysis that normalizes the PA billing populations for comparisons
between PA populations. The intent of this new analysis is to answer questions like “Does Eversource engage
their largest customers at a different rate than National Grid engages their largest customers?” The
methodology to calculate this metric is as follows:
First, instead of defining “large” or “very large” customers as a single consumption value across the PAs,
DNV GL normalized the data into 10 decile groups based on rank ordered account consumption. This allowed
each of the PAs to have a “very large” bin all the way to a “very small” bin of customers, regardless of the
overall number of customers or customer consumption. Once accounts were assigned to each bin, the
proportion of energy used by that bin relative to the total consumption was calculated. This is the
“proportion of total usage.”
𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝑈𝑠𝑎𝑔𝑒𝑃𝐴,𝐵𝑖𝑛 =

𝑇𝑜𝑡𝑎𝑙 𝐵𝑖𝑛 𝑈𝑠𝑎𝑔𝑒
𝑇𝑜𝑡𝑎𝑙 𝑃𝐴 𝑈𝑠𝑎𝑔𝑒

Next, DNV GL assigned the accounts in the tracking data to their corresponding bin in the billing data by
merging the tracking data onto the billing data. This allowed the savings for each bin to be calculated. Then
the savings of the bin relative to the total savings for the PA was calculated. This is the “proportion of total
savings.”
𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝑃𝐴,𝐵𝑖𝑛 =

𝑇𝑜𝑡𝑎𝑙 𝐵𝑖𝑛 𝑆𝑎𝑣𝑖𝑛𝑔𝑠
𝑇𝑜𝑡𝑎𝑙 𝑃𝐴 𝑆𝑎𝑣𝑖𝑛𝑔𝑠

Finally, DNV GL calculated the unit-less ratio of proportional savings from the bin relative to proportional
consumption from the bin. This is the “contribution ratio.”

𝐶𝑜𝑛𝑡𝑟𝑖𝑏𝑢𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑖𝑜𝑃𝐴,𝐵𝑖𝑛 =

𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝑆𝑎𝑣𝑖𝑛𝑔𝑠𝑃𝐴,𝐵𝑖𝑛
𝑃𝑟𝑜𝑝𝑜𝑟𝑡𝑖𝑜𝑛 𝑜𝑓 𝑇𝑜𝑡𝑎𝑙 𝑈𝑠𝑎𝑔𝑒𝑃𝐴,𝐵𝑖𝑛

This contribution ratio provides a normalized view of the customers and savings across PAs, irrespective of
size or raw number of accounts, and helps overcome potential underlying differences between PAs on what
constitutes a “large” customer for them by making large a PA a relative rather than absolute term.
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8.4 Maps of PA Service Territories
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8.5 Level 3 Tax Database Attributes
The PAs and EEAC team requested that we include a list of the attributes from the Level 3 Tax Database in
the 2013 Customer Profile report. Not all of these attributes are required by every town, nor are they fully
populated in every town. However, as a statewide database they offer a strong starting point to integrate
additional customer characteristics into the C&I Evaluation Database by using locational information.
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Table 8-6. Level 3 Tax Database Attributes
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8.6 Abridged Work plan

REVISED Scope of Work

2013 Commercial & Industrial
Customer Profile
Massachusetts Energy Efficiency Programs
Commercial & Industrial Evaluation Contractor (CIEC)
Prepared by KEMA, Inc.
December 3, 2014
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Introduction
This document presents the work plan for the 2013 Commercial and Industrial (C&I) Customer Profile
project. This is a continuation of the 2013 C&I Data Collection and Database Development work plan
submitted on April 18th, 2014 that addressed the collection and development of the billing and
tracking databases to support ongoing projects.82,83
This project involves the collection, organization and analysis of the 2013 energy efficiency project
tracking data and billed energy usage data for all Massachusetts C&I electric and gas customers. DNV
GL will integrate the 2013 data with the 2011 and 2012 data to allow for year over year comparisons.
The statewide consolidation and analysis of C&I tracking and usage data will produce valuable
information about the current energy efficiency market for use in program planning and evaluation. In
addition, having a central, year over year database to support multiple research and evaluation
projects will allow the consultants to design and select samples and estimate population results more
efficiently.
The PAs and EEAC Consultants authorized DNV GL to move forward with several tasks in this research
agenda concurrent with the finalization of the overall scope of work. These tasks included the collection
and consolidation of the 2013 billing and tracking data to support ongoing research efforts. A request
for tracking and billing data was issued on January 14, 2014 (Appendix 8.8). DNV GL submitted the
Summary of Data Completeness memo to the PAs and EEAC Consultants detailing the billing and
tracking data provided by the PAs, as well as a report to each PA detailing which data fields were
processed and loaded to the database, in August of 2013.

Evaluation Objectives
The 2013 Customer Profile Report identifies and reports on the evolving trends in the C&I energy
efficiency landscape to inform the development of hypotheses for deeper research. It updates the base
analysis conducted in previous years and addresses new analysis needs identified in the 2012
Customer Profile Report presentations and from reviewer comments. The PAs and EEAC provided DNV
GL with guidance and direction on the development and additions to the 2013 study based on the prior
year’s efforts. A summary of the last work plan scoping meeting is provided as Appendix 5. The
analysis topics include:



Updated version of the Summary of Data Completeness memo;



Update the base analysis tables and charts from previous customer profile reports focusing on
the PA level participation, average savings, and average participant savings;

82

83

Projects using this database include but are not limited to the Learning from Successful Projects study, the PA Differences study,
the SBS Direct Install evaluation, the Existing Buildings Onsite Study, the Custom and the Prescriptive Gas and Electric Impact
Evaluations, the Crosscutting Top Down Modeling project, and the crosscutting New Construction Non-Energy Impacts study.
The April 18th scope of work did not include the analysis, reporting, or project management tasks for the analysis and reporting
phases for the 2013 Customer Profile report. After completion of the initial database build, per the PA guidance DNV GL continued
to work on the base analysis for the 2013 Customer Profile report. An initial budget authorization was received on May 14th, 2014
and a second authorization was received on September 11th, 2014; the second authorization included budget to start updating
the base analysis from the 2011 and 2012 reports.
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Update the PA Summary Tables and the By PA Breakdown Tables from the 2012 Customer
Profile Report;84



Update the time series trends to include a third year of data (2013);



Investigate repeat customer participation with a focus on how customers participate over the
three years, the scale of savings in each year, the contribution to overall savings, and the
types of end uses that are focused on;



Investigate the multi-measure projects undertaken in 2013 to understand which end uses, and
categories85, are undertaken in conjunction with each other and at what scale;



Investigate the impact of outlier projects in efficiency savings. DNV GL will investigate the
most effective lens to communicate the impact and scale of the outliers on the results. These
views are likely to include either trimmed means, rank orders, or outliers exceeding three
standard deviations of the class mean, and the impact of the 10 largest contributors will be
presented when possible;



Investigate categories of measures implemented within end uses to understand the scale and
proportional savings contributions of the specific categories;



Investigate the correlation between load factor and savings that was noted in 2011 and
2012.Investigate customer segmentation using multiple attribute filters to identify interesting
trends. Examples of the multiple attribute filters may include by PA – by industry sector – by
end use.
o

The guiding theme for the multiple filter attribution is to use filters to explore deeper
the summary tables where noticeable differences in PAs are present, but may not be
easily explained by a single bullet.



Build upon the geographic information system (GIS) analysis in the 2012 report by:

─

Assess current years town level savings, consumption, and participation;

─

Assess town level participation from 2011 through 2013;

─

Assess differences in dual fuel PA served towns and offer observations on the potential
drivers of these differences;

─

Identify and assess notable trends (for example clusters of savings or technologies) from
the address level data to provide deeper insight into within and across town trends while
preserving customer level data confidentiality.

─

Attempt to identify customer clusters of high and low savings relative to consumption and
provide insight into if similarities exist between these differing high and low savings
customer cluster.

84
85

These were formally called the “Chapter 7” and “Chapter 8” tables in the 2012 report.
When the level of detail can support this degree of analysis.
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These topics will be analyzed using the PA and EEAC guiding principle from the 2012 Customer Profile
Report: generate cross PA views of the data at as granular a level as feasible without
compromising customer or project data confidentiality.
The Massachusetts PAs, EEAC Consultants, and DNV GL use the C&I Customer Profile Report to confirm
previously identified trends, identify new trends, and to generate hypotheses on C&I energy efficiency
in Massachusetts for deeper analyses. DNV GL will engage with PA leads throughout the analysis and
reporting process to ensure that the data DNV GL is using is complete, accurately loaded, and
presented in a meaningful context. Finally, the analysis and reporting will seek to leverage the
segmentations identified in previous and ongoing studies to ensure that the 2013 Customer Profile
provides comparison points to those research efforts.
The approach to the data collection, database development, analysis, and reporting tasks are
described in this work plan. A proposed schedule, milestone deliverables, and budget are included.
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Summary of Approach
In this section, DNV GL presents a summary of the approach for the 2013 C&I Customer Profile project.
This work builds on the processes used in 2012 and is updated to capture enhancements from the
2012 analysis.

Data Collection and Database Development
Collection and Database Development Overview
In this section DNV GL provides information on the data collection and database extraction,
transformation, and loading (ETL) process used to populate the central repository for all PA billing and
tracking data. All detailed data will be stored in a consistent format at the most granular level possible,
in a framework that allows summarization of the data at the appropriate level as needed by PAs and
EEAC Consultants for analytic undertakings. This task consists of the following four major tasks; these
tasks are the same as previous year’s database builds with the exception of the review and
reprocessing of field used for year to year linking of data.



An assessment of sources and completeness of data delivered, quality of the variable level
data including logical fit, consistency, and other key considerations needed by project teams
utilizing the 2013 tracking and billing data.



Supporting documentation of steps taken to extract, transform, and load the billing and
tracking data to ensure consistent and correct standardization assignments.



Review and additional processing of the 2011 and 2012 data fields used for linking time series
data.



Summary of Data Completeness memo apprising the PAs and EEAC Consultants of the final
field population and quality in the billing and tracking databases.

Request 2013 C&I Billing and Tracking Data
DNV GL’s first project priority was to identify all data elements needed for evaluation and
segmentation studies and then issue a data request early in the project cycle. The data request memo
was completed and sent out on January 14, 2014, and is attached as Appendix 8.8. This request
included two components:



2013 energy efficiency program tracking data for all C&I electric and gas projects.



2013 billed consumption and customer information for all C&I electric and gas customers.

The majority of the PAs data was received by the target date of March 31, 2014, and to expedite
processing the 2013 data for on-going projects DNV GL commenced the ETL process on the data
starting in mid-April. The final set of initial PA data was received on June 24th, 2014; and the final
revised dataset was submitted on July 18th, 2014. It is important to note that the database is not
static and continuously updated and refined through a partnership with the PAs and the DNV GL data
team.
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Review and Organize 2013 Data Files
Each PA uploaded its customer billing and tracking data to the MA-CIEC SharePoint site in secure, PAspecific folders. The timing and format of the data received is monitored and catalogued by the DNV
GL team, and bi-weekly status updates are provided to the C&I evaluation management team. One of
the challenges this study is designed to address is that data are delivered in a number of different
formats with data relationships and elements that require processing. The contents of the PA files will
be compared to the data requested, and gaps will be identified in the “Summary of Data Received”
memo to the PAs. A mapping matrix will be developed to document the data elements provided by
each PA, and the fields to which they were assigned for consolidation. Special attention will be paid to
identify potential conflicts in the data with the incorporation of year over year information, especially
for fields that could change or be reused through time such as account and project numbers. Where
field definitions are unclear, DNV GL will work with the PAs to ensure that the data are interpreted
correctly and that all available information is captured.
DNV GL’s ability to characterize the overall population or the participating customer groups will be
limited to the sectors that can be identified in the data provided. Attempts will be made to fill in key
data elements (especially customer information) through follow-up requests and with guidance from
DNV GL technical project and engineering advisors.

Extract, Transform, and Load Data 2013 Data
It is important that the data received from PAs be standardized to a consistent format to facilitate and
support upcoming studies and analyses to reduce individual data requests to the PAs. DNV GL will
arrive at this consistent format through the data ETL process. In the extraction phase DNV GL will take
the raw data provided by each PA and bring it into a standard data layout to ensure consistent field
matches of the disparate raw PA data. Once the raw data has been extracted, DNV GL will attempt to
clean up any non-standard data values, populate missing key data fields with PA and technical advisor
guidance, and ensure that the extracted data from each PA conforms to the acceptable field values for
the aggregated PA data. DNV GL will document the results of the quality control and transformation.
Finally, the processed data from the PA files will be loaded to the master database.

Process Tracking Data
Once the raw tracking files are consolidated, DNV GL will examine the data to determine the level of
detail included in each record. The extracted data will be documented and transformed as needed to
get to a consistent level of granularity, without losing the original detailed data needed to ensure the
C&I database can be responsive to diverse user questions to support upcoming studies and analyses.
Transformation processes will be clearly documented and vetted with the PAs to ensure accurate
assumptions are made, and that the results are replicable across datasets.

Process Billing Data
As with the tracking data, the extracted billing data will be documented and transformed as needed to
get to a consistent level of granularity, without losing the original detailed data needed to ensure the
C&I database can be responsive to diverse user questions to support upcoming studies and analyses.
Transformation processes will be clearly documented and vetted with the PAs to ensure accurate
assumptions are made, and that the results are replicable across datasets. Special attention will be
paid to how billing cycle data is standardized and how incomplete records are treated.
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Link 2013 Tracking and Billing Data
In order to append consumption and demand information, customer billing and tracking data will be
linked. DNV GL will work with PA’s to identify the most appropriate identifiers to achieve the highest
linking rate possible in the data. This data will also need to be linked with historical billing and tracking
data in the database to facilitate year over year comparisons. Transformation processes will be clearly
documented and vetted with the PAs to ensure accurate assumptions are made, and that the results
are replicable across datasets. A key challenge will be to link the participant project information to the
population billing data.

Load Merged Tracking and Billing Data to Database
Once the billing and tracking data has been processed, joined, and transformations completed and
documented, the 2013 data will be loaded into the existing tracking and billing database. DNV GL will
conduct a data validation process to ensure that the year over year data is consistent, the
transformations appropriate, and that the loaded data is acceptable in the data framework. A potential
challenge that may be faced is linking customer accounts between the years in the event the PA
supplied account IDs change slowly or are recycled. Any discrepancies will be flagged for further
evaluation and transformation prior to their acceptance into the database, and will be reported to the
PAs.

Review and reprocess 2011 and 2012 linking fields
Based on lessons learned in linking year over year data in the 2012 C&I Customer Profile project, DNV
GL will conduct a review and reprocess as necessary the critical linking fields developed in the 2011
and 2012 C&I Customer Profile projects. This reprocessing will address a critical need for the three
year retrospective and will ensure that the 2011 and 2012 linking fields are able to accurately continue
to link year over year data. This review and any reprocessing will serve to enhance the robustness of
the existing datasets and ensure that previous year’s data is fully compatible with the most recent
year’s datasets.
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Data Analysis
DNV GL will update and continue to build on the analyses performed in the 2011 and 2012 Customer
Profile Reports. DNV GL will incorporate the additional analysis guidance received in the 2012 Report
comments, through the Energy Management Committee (EMC) and C&I Management Committee
(CIMC) meetings, as well as from the pre-scoping memo and call from October of 2014. Per the 2012
Customer Profile Report guidance the PA Summary Tables and the “by PA” breakdown tables have
been accounted for in this scope of work to ensure that all tables systemically include a “by PA” lens
when possible.86 The major enhancements to the analysis of the combined billing and tracking data,
identified earlier in this work plan, include:



Updated version of the Summary of Data Completeness memo;



Update the base analysis tables and charts from previous customer profile reports focusing on
the PA level participation, average savings, and average participant savings;



Update the PA Summary Tables and the By PA Breakdown Tables from the 2012 Customer
Profile Report;87



Update the time series trends to include a third year of data (2013);



Investigate repeat customer participation with a focus on how customers participate over the
three years, the scale of savings in each year, and the types of end uses that are focused on;



Investigate the multi-measure projects undertaken in 2013 to understand which end uses, and
categories88, are undertaken in conjunction with each other and at what scale;



Investigate the impact of outlier projects in efficiency savings. DNV GL will investigate the
most effective lens to communicate the impact and scale of the outliers on the results. These
views are likely to include either trimmed means, rank orders, or outliers exceeding three
standard deviations of the class mean;



Investigate categories of measures implemented within end uses to understand the scale and
proportional savings contributions of the specific categories;



Build upon the geographic information system (GIS) analysis in the 2012 report by:

─

Assess current years town level savings, consumption, and participation;

─

Assess town level participation from 2011 through 2013;

─

Assess differences in dual fuel PA served towns;

─

Identify and assess notable trends (for example clusters of savings or technologies) from
the address level data to provide deeper insight into within and across town trends while
preserving customer level data confidentiality.

86
87
88

Formally called the “Chapter 7” and “Chapter 8” tables in the 2012 report.
These were formally called the “Chapter 7” and “Chapter 8” tables in the 2012 report.
When the level of detail can support this degree of analysis.
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DNV GL anticipates that other enhancements may be added at the request of the PAs and EEAC as the
data exploration proceeds, and that some of the envisioned analysis presented above may be refined
based on data realities discovered during the analysis phase.

Analyze Billing Usage Data
DNV GL will provide summary statistics for the broad groupings of: PA, end use, industry sector or
building use as provided by the PAs, rate class, and consumption. For electric customers, DNV GL will
report on distributions by demand. DNV GL will also conduct exploratory geographic analysis on the
above identified variables, broken down at the appropriate level of geographic granularity as supported
by the data. Additional segmentation strategies may be identified in the analysis, and will be explored
and communicated back to the PAs for inclusion in the report as appropriate.
Finally, the analysis will seek to leverage the segmentations identified in previous studies including the
Mid-Size Customer Needs Assessment and the PA Differences Study to ensure that the 2013 Customer
Profile provides comparison points to update these previously conducted studies. As part of the three
year retrospective, DNV GL will also closely review the data to determine when current year’s data
may be appropriate to backfill previously unavailable data from earlier years89.

Analyze Tracking Data
DNV GL will update the results from the 2012 Customer Profile Project Report using updated data
provided by the PAs. DNV GL will use the energy efficiency project tracking data to review overall
program participation and savings by the customer savings size category. In order to describe the
entire statewide energy efficiency portfolio, DNV GL will tabulate year over year totals by program,
program type, delivery track and end use, measure type, and geography. When possible, DNV GL will
include breakdowns of these tables for each PA to facilitate cross PA comparisons.
Analysis of the tracking data by geography will be determined by the level of geographic detail
contained in the tracking data; however, DNV GL anticipates that it will be at least to the town level for
the majority of records. The geographic analysis will present a complimentary view to the tables and
charts of the distribution of customers, energy consumption, program participation, and energy
savings across the state. It will help to identify trends that would not be readily apparent in table or
chart forms. Geographic analysis will be used to investigate participation trends by various spatial
characteristics with a focus on large PA versus small PA territories and towns served by different gas
and electric PAs. To the extent that business type information has been provided, DNV GL will group
the participating customers into categories by mapping these values into either the CBECS building use
or NAICS code industry sector, and summarize the savings in each. This can allow for the prioritization
of future program planning and evaluation efforts based on the share of statewide savings represented.

Analyze Combined Billing and Tracking Data
This task will involve the analysis of program participation rate, percent of savings achieved, average
savings percent, and time-series participation dynamics. DNV GL will look at variations in program
participation across customer size, sector, location, and other identified characteristics of interest. The
results will give an indication of which segments the energy efficiency programs have achieved the
89

Two examples could include the building use or sector when previously not available, or demand classes when previously not
provided. Any backfilling of historical data will be carefully reviewed and documented in the report.
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highest levels of program penetration, which have the potential for increased participation, and how
participation evolves over time. Within the participant group, DNV GL will assess the depth of their
participation in terms of numbers and types of measures installed, and achieved savings as a percent
of energy consumed within each fuel type, and the savings relative to the proportional consumption of
the different classes.

Analyze Time-Series Customer Dynamics
DNV GL will analyze the tracking data to investigate repeat customer participation and multi-measure
projects within PAs for notable year over year dynamics.90 DNV GL will identify if and how the number
of customers, depth and scale of measures undertaken, and trends in measure adoption sequence
evolve over time. DNV GL will investigate the quantity of measures within individual locations and
building types to evaluate repeat customers versus new participants. The year over year participation
rate relative to the aggregated three year population participation for the different classes will also be
analyzed.

Reporting
DNV GL will submit a draft report by January 31, 2015, with the target of receiving and incorporating
comments into a Final Report by February 28, 2015 dependent on the PA and EEAC comments from
the draft report. In adherence to the C&I evaluation reporting protocols established during the June
2010 kick-off meeting, the PAs and EEAC have 10 business days to provide written comments on the
report. Following the submission of the comments by the PAs and EEAC, DNV GL will coordinate with
the PAs and EEAC to ensure a realistic timeline to satisfactorily address the comments provided.
However, for the purpose of this work plan DNV GL is starting with the assumption that we will address
all written comments and provide a final report within 10 business days.

90

The current data does not allow for systemic evaluation of individual customers across PAs, except in instances where the PAs
have provided the other PA’s billing account number for that customer.
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8.7 Appendix A - Summary of 2012 Profile Comments and
Scoping Call Outcomes
Memo to:

Memo No.:

Massachusetts Program Administrators

From:

DNV GL Energy

Date:

9 October 2014

Prep. by:

Rich Crowley

Copied to:
EEAC Consultants
Attending: Scott (GDS), Erik, Ralph

2013 Customer Profile scoping call
Agenda


Review key themes from the 2012 Customer Profile feedback to ensure 2013 incorporates and
builds on this feedback.



Identify the key dates and deliverables required for those dates so DNV GL can ensure they are
captured in the Scope of Work milestones and deliverables.

Anticipated Outcomes


DNV GL will submit an updated version of this document to include the items discussed on the
call; this will be distributed to the full project 44 team by Thursday 10/9.



DNV GL will submit a draft scope of work to reflect the items discussed in the call; the intent is
to submit this on TBD date from call.

Call Notes and Outcomes


DNV GL received guidance that the Customer Profile Report is desired by late January in
advance of the first drafts of the PA planning cycle documents, but material in advance of that
would be very helpful.



Team guidance was to include the material from 2012, with the emphasis on the PA level
breakdowns, and continue to build by incorporating the elements outlined in the rest of this
document.

─

Per discussion, DNV GL will include in the time series analysis a view into the cumulative
percent participation of different consumption classes to provide insight into if and how the
overall population participation dynamics play out between large and small PAs.



Definite interest in incorporating a look into trend differences between dual PA serviced towns
and how they might differ from single service towns, as well as how different PA combinations
influence this data.



DNV GL will be sure to include context from the ongoing PA differences and the successful
project study to help inform trends analyzed in the 2013 Customer Profile.



DNV GL will submit a draft scope of work, milestone timeline, and budget that reflects the
material in this document and includes the items discussed on the call; this draft SOW will be
distributed week of 10/17 for review.
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Background and DNV GL Request
DNV GL used the feedback from the 2012 Customer Profile Analysis as a preliminary starting point to
identify what key themes and specific questions the PAs and EEAC consultants would like DNV GL to
focus on in the 2013 Customer Profile. This list is not exhaustive, nor is it final; we intend it only to be
a starting point to help ensure that the 2013 customer profile meets the PAs and EEAC consultant’s
needs.



Please review the overarching themes DNV GL identified from the 2012 Customer Profile
comments. These themes will help guide the analysis team on where to focus their efforts for
deeper dives into the data, and will influence which new charts, tables, and maps get
incorporated into the report.

─



If we are missing a key theme, please notify DNV GL so we can include it in the draft
scoping document

Please review the new specific analysis questions that DNV GL identified from reviewer
comments, and let us know if there are any we have overlooked. DNV GL will incorporate these
questions into the 2013 Customer Profile analysis.

After the guidance call DNV GL will submit the draft scope of work to reflect the feedback we receive
for PA and EEAC review and comments. Thank you for the feedback, DNV GL is very excited to
undertake the 2013 customer profile analysis and build on the lessons learned and questions identified
from the 2012 report.

Overarching Themes


Crosstab analysis (e.g. by End Use by PA) should be multi-dimensional to facilitate
understanding of interactions, rather than limited one-dimensional as in early years.



The impact of outliers is of interest, and report would benefit from incorporating context on
how outliers impact and vary from PA to PA. This is not a suggestion to drop them, but rather
explicitly quantify their impact.



Geographic analysis should capture within PA variations in addition to presenting statewide
comparisons.



─

In areas where Gas and Electric service territories overlap, are there any trends that can
be identified as significant.

─

Generally would like to see what additional geographic information can be incorporated
into the 2013 Customer Profile.

Analysis should include “by PA” breakouts whenever possible for all tables. DNV GL will use the
guidance from 2012 report:

─

Facilitate cross PA evaluation, as granular as possible without compromising customer
confidentiality.



There is an interest in understanding differences between the smaller and larger gas and
electric PAs, and analysis should take this into advisement.



DNV GL should differentiate between “customer building use” and “customer industry sector”
where possible in the analysis.
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As time series data is built out, DNV GL should continue to ensure past years are compatible
with current years, and provide a retrospective on previous data if applicable.



When possible, without compromising customer confidentiality, DNV GL should provide context
on savings in classes such as “other” and “misc” and offer qualitative guidance on what this
could mean across PAs.



Are there any statistical breakpoints that can be incorporated into this analysis?

Specific Questions


Is there any correlation between the scale of savings per participant in areas where
participation is high relative to areas of lower participation?



What can we tell about accounts in the larger consumption bins that undertook multiple end
uses and how would this translate to participation?



What is the impact of large retrofit projects relative to the efficiency landscape, as opposed to
the broader category of “retrofits”?



Look at the correlation size and load factor?



With three years of tracking data, are there any patterns in time series participation:



─

Scale of savings

─

Order of measures

─

Participation lag (e.g. 2011, then 2013)

What is the impact of institutional customers and campuses?

─

This may be difficult to evaluate with the data we have, but we will look into it.



What is the relation to the individual sector consumption vs. savings and is there any way to
evaluate if there is a disassociation between load proportions and savings proportions?



Is there any correlation for repeat customers relative to size?



Can we dig deeper into multi-year participants; specifically savings percentages and measures
undertaken?

Potential additions to existing analysis


Analysis should report on lifetime gross savings, in addition to annual gross savings.



Analysis will incorporate trimmed averages and sums in addition to arithmetic averages and
sums to better reflect the impact of outliners in charts and tables.



Text will better incorporate details and context on the impact of outliers.



Measure category should be incorporated into end use analysis where possible.
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8.8 Appendix B - Data Request
Memo to:

From:

Ryan Barry, DNV GL

Wendy Todd, National Grid

Date:

January 14, 2014

Erik Mellen, Northeast Utilities
Monica Cohen, Columbia Gas of MA
Matt Zenni, New England Gas
Tony Larson, Berkshire Gas
Gail Azulay, Cape Light Compact
Lisa Glover, Unitil
Copied to:
Ralph Prahl, EEAC Constultant
Jennifer Chiodo, EEAC Constultant
Dan Barbieri, DNV GL
Rich Crowley, DNV GL
Pam Rathburn, Tetra Tech
Carrie Koenig, Tetra Tech
DATA REQUEST: 2013 C&I Program Tracking and Billing Data
DNV GL requests the Massachusetts Program Administrators (PA) provide DNV GL with 2013 Commercial
and Industrial (C&I) program tracking and billing consumption data. The program tracking and billing
consumption data are critical components of continuing and upcoming evaluations and research studies.
In prior years, DNV GL submitted similar data requests for 2011 and 2012 data. This data request
includes a few additional tracking data fields needed for an upcoming Cross-Cutting Research Area
evaluation study.
The specific items requested are listed on the next two pages under the headers “Program Tracking Data”
and “Billing Data.”
Electronic data should be uploaded to the PA document library on the MA C&I Evaluation SharePoint site
located at https://usprojects.kema.com/sites/malciec/18/default.aspx. Please upload the 2013 data to
the sub-folder titled “2013 Data” located within each PA's secure folder. These folders are secure, and
may only be accessed by you and a small number of DNV GL staff. Copies of the raw tracking data will
be provided to Tetra Tech via a secure file transfer for Cross-Cutting Research Area studies.
Please provide the requested program tracking and billing data for all Commercial & Industrial customers
by March 31, 2014.

A.1

Program Tracking Data

The following fields are requested for all Commercial or Industrial energy efficiency program
participants91 in 2013 (all projects, including Direct Install).
Customer Information
 Facility/Account or Premise Number (or other link to Billing Data)


91

Customer/Business Name

A participant or customer is defined as a unique account number by program.
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Mailing Address
Mailing City
Mailing State
Mailing Zip Code
Site Address (location where equipment was installed)
Site City
Site Zip Code
Contact Person (1st)
Contact person (2nd, if available)
Email Address
Phone Number for 1st contact person
Phone Number for 2nd contact person
Building Type
Facility Size (square footage)
Gas Company Name
Electric Company Name
“Other Fuel” PA Account Number
Green Community flag (was installation in a Green Community)92

Project Information93
 Project or Application Number

92
93






















Date Installation Complete




Technical Assessment Study total cost by measure

Program (Lost Opportunity vs. Retrofit)
Track (Custom vs. Prescriptive vs. Direct Install)
Fuel Type (gas, electric, both)
Measure Category (i.e., lighting, motors and drives, process)
End Use
Detailed Measure Description
Quantity Installed
Units for Quantity
Gross Electric Savings Estimate (Annual kWh)
Gross Connected Load Savings Estimate (Electric)
Gross Summer KW Savings Estimate (Electric)
Gross Winter KW Savings Estimate (Electric)
Percent On-Peak Energy Savings (% On-Peak kWh, Electric)
Gross Gas Savings Estimate (Annual Therms)
Measure Lifetime
Total Project Cost
Total cost of measures by measure
Incentive Paid by Utility
Technical Assessment Study (indicator of whether or not customer received a technical
assessment study by measure)
Technical Assessment Study firm name, address, contact name and details

If an indicator cannot be provided by record, we request a list of the zip codes for all Green Communities in the service territory as of January
1, 2013.
Provide information at the measure level whenever possible.
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Equipment Information
 Manufacturer




Model Number
Capacity or Size Category

Contractor / Vendor Information
 Vendor Name





A.2

Vendor Contact Name
Vendor Address
Vendor Town
Vendor Phone Number

Billing Data

For each Commercial or Industrial customer served (all customer sizes), please provide monthly billing
data from January 2013 through present.
Customer Information
 Account or Premise Number (and/or other link to tracking data)













Customer name
Customer site street address
Customer site town
Customer site zip code
Service plan (or Rate)
Indicator for interval data availability
SIC or NAICS code, or other indicator of Building Type
Contact name
Contact phone number
Meter number(s)
National Account Number (or other key to aggregate accounts associate with same corporate
entity)

Energy Consumption Information
For each monthly billing period:
 Consumption (Therms or KWh)






Start date of billing period
Stop date of billing period
Maximum Demand (KW for electric only)
Billing status code (estimated bill, no bill, etc.)

Notes:



If there are multiple meters at a customer location, the total consumption at the site should be
provided.



If there are multiple records for a single billing period, the net consumption should be provided.
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