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1 INTRODUCTION

The Expedited 2015 C&I Cu stomer Profile report  provides key summary data for Massac husetts stakeholders
The tables and figures contain  ed in the report are all updated versions of graphics that were provided in
previous annual C&l Customer Profile reports. ! Bullets are interspersed  after selected graphics  to highlight
areas of pot ential interest.

x  These bullets indicate areas of potential interest.

This report provides results from the exploratory data analysis conducted on the MA C&I Evaluation

Database. This report covers the time period 2011 i 2015. The Massachusetts Program Administrators (PAs)
provide an annual bat ch up dawtcastomédr bilting ieformatign end o r raweeaearg§ s
efficiency program tracking data . DNV GL undertakes a data extract, transform, and load (ETL) process to

standar di ze and integrate each vy eaC& BvaluatomDatalzase; thiksetdataarent o t
continually leveraged, checked, and updated as new material is provided by the PAs or identified by ongoing

research projects.  As a result of the continual databas e maintenance and data integration, it is possible
numbers provided in this report will shift when new information is captured and integrated.

1.1 Objectives

The Expedited 2015 C&Il Customer Profile report meets specific objectives develop  ed through the guidan ce
of the PAs and Energy Efficiency Advisory Council (EEAC) Consultants. Figure 1-1 provides a summary of the
feedback and guidance thatw  ere used to develop thisre  port.

2015

Figure 1-1.Key guidance for the design of the Expedited

C&l Customer Profile report

- S e

This guidance resulted in the following objectives forthe  Expedited 2015 C&I Customer Profile report:

1. To expediently provide views into the most current program tracking and consumption data following
the annual update of the MA C&I Evaluation Database

2. Tocreate areport that is succinct and easy to navigate , inorder to facilitate data use by the various
sta keholder groups

3. To furnish the PAs and EEAC Consultants with an early opportunity to provide guidance and feedback
prior to the full annual draft 2015 C&Il Customer Profile report

! DNV GL. fi2014 Commerci al & I ndustrial Cu s htip:finear -ePac.ord/viotdgressRne p o comtentbuploagsiFINAL 8201420 1 6 .
Customer_-Profile -1.pdf


http://ma-eeac.org/wordpress/wp-content/uploads/FINAL-2014-Customer-Profile-1.pdf
http://ma-eeac.org/wordpress/wp-content/uploads/FINAL-2014-Customer-Profile-1.pdf

4. To give the PAs an additional opportunity to review data they provided for th e annual update of the MA
C&l Evaluation Database

1.2 Organization

The report adheres to the following basic stru  cture :
M Section 1: Introduction

- Provides an overview that helps the reader fully utilize the report, including primary analysis
functions and basic methodological details

1 Section 2: Fuel type comparison

- Provides the reader with combined electric and gas tables before the report breaks out into fuel type
specific sections.

M Section 3 and Section 4: Electricand g as markets, respectively

- Present s the tables and figures from previous annual C&Il Customer Profiles that break out the
details of the electric and gas markets, focusing on the new 2015 program tracking data.

- For the ease of the reader, t hese sections use a standard organizational structure so that users can
easily navigate between them to compar e and contrast data as needed.

1 Section 5: Appendices

- The appendices include the detailed methodology, additional fuel type comparisons, and kW
breakdown tables. The se detailed sections are provided to give the user greater insight into the
number s presented in the tables and figures throughout this report.

Section s 3 and 4 both presentthe 2015 data using the following breakdowns

1 Participation and savings show s key statewide and geographic information summarizing the overall
condition of the market.
1 Enduses contain s a breakdown of 2015 savings across high level end use bins.

1 Industry sector show s participation and population savings achieved across the differen tindustry
sectors provided by PAs or identified by DNV GL in previous customer profiles

1  Within PA summaries contain s breakouts for each of the PAs within each market. The subsection
begins with PAs presented in a single table or figure, and then moves in to detailed PA -specific tables and
figures.

1.3 Primarya nalysis functions

DNV GL analyzed the PA sbdata by leveraging the analysis cube presented in Figure 1-2. The three faces of
the cube show:

1 Analysisg rains : the different ways in which the data are summarized over the course of the analysis
1 Metrics : different categorical bins that are used to f urther subset out the analysis grains in order to
provide more detailed views into each of the different analysis grains
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1 Statistics : the specific values that have been developed to help meaningfully present data in an easily
digestible manner

Figure 1-2. Visualization of the analysis cube used for the 2015 C&l  Customer Profile report

.:Ij Statistics Q‘g Analysis Grains ‘:” Metrics

DNV GL analyzed the PAs 6&tracking and billing data at the account level. Wethen aggregated these records
according to  the grain of analysis required for the different metrics. All savings values used in any analyses
in this report are  in gross annual kWh or gross annual therm savings unless otherwise noted . The statistics

used inthe Expedited 2015 C&l  Customer Profile report are:

1 Account participation . 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,AiWhat peagecobnmbufac t uri ng accounts participated in an efficien

004001 O 6 "QO Orpree QRTINS ¢ Ha OE RO & OO QE ¢
00G0RIVOOE QXKD & O dE VG OQD &

1 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 a nswer questionssuchas , i What p egecottata
manufacturing consumption for each PA patrticipated in an efficiency program in 201 5?2 0
YoO& OEED 6afEBEOE 0 Q0 @ QETENID & O OF (OB & OO QE &
YO& OEED OO OGO 0E DEXNID &£ o WE RO G WO QE &

DNV GL i www.dnvgl.com December 8 , 2016 Page 3



1 Population savings achieved . This statistic looks at the gross annual energy savings of efficiency
participants withina  specific analysis population (e.g., industry sector, PA, etc.) relative to the

consumption of the total analysis population. It can answer questions such as ,AHow much energy

the Massachusetts manufacturing sector save relative to its total consumption ?0
YO & YOU OREE O1 0 Q6 "QRM0E ‘QEETENID & Ha ME RO & OO QE ¢
YO&RTOEED 64K OO DE WEEID £ DA OE RO & DO QE E

1 Participa nt savings achieved . This statistic looks at the gross annual  energy savings from participant

accounts relative to the consumption for those participants only . It can answer questions such as ,AHOwW
much energy did participating manufacturers save relative to their consumption?o

YO & YOU QRED G1 0 QO QR QRTINS £ G a @ E RO & 0O QE &
Yo & O£ & D 0 G 60GE £0 QO Qrpree QEEAGCIMND & H G OE RO a O QE ¢

1  Contribution ratio . This statistic offers a unique look into the relative gross annual energy  savings and
consumption that each PA6s customer mar ket contributes
deeper insight into each PA&s customer market, as the
1 would indicate that the proportional sa vings from a single bin is equal to the proportional consumption
from said bin.

01 &N éiEoaaids iYé oW ORI HNQE Q QL RD @ & & QI
01 €1 & iso0@ETYe o&¥ID a N 0 '0F EEDQE QQL DR G o @ IQKI

1.4 Methodology

The methodology used in the 2015 C&I Customer Profile project builds on the approach used in the 2011,
2012,2013 ,and 2014 C&I Customer Profile  projects. The following methodology sections are provided in
detail in  Appendices :

1 Merging billing and tracking data I Thisisa key stepinthe ETL process whereby DNV GL
standardizes the PA  -provided account keys between their billing and tracking IT sources so that savings
and consumption information can be linked together to individual accounts.

1 Industry sector i details how industry sector values are assigned over time in the MA C&I Evaluation
database

T Enduse 1 details how end use classifications presented in this report are assigned

1 Demand regression i explains how missing demand values are filled in. This fill -in is essential to
presenting a more complete view of data using kW as a primary analysis variable.

1 Upstream data T provides details into the treatment of upstream measures, with a specific focus on
the treatment of upstream lighting data

1 Billing extrapolation I explains how billing  data are filled in to ensure that every account has an entire
year of consumption information. This modification is necessary to ensure that the impact gross annual
savings values are not overstated thr oughout the report

M Calculating incentives issue d T provides details into how incentives values are treated and, when

necessary, filled in usi  ng the data provided by the PAs
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2 FUEL TYPE COMPARISON

This section begins with key high level infor mation that impacts the analysis, tables, and figures throughout

the report. Some graphics show summary information for electric and gas PAs together so that high level

observations and comparisons can be made about the statewide market. The data contained in these tables
are expanded on insections 3 and 4.

The following sub sections are presented in more detail in APPENDIX B. FUEL TYPE COMPARISON:

1  Merge success rates T show how successfully the 2015 tracking participants could be | inked to the
2015 and 2014 billing data, and the 2014 tracking data.

1 Industry sector I provides details into how filled in the industry sector field i s for each year of hilling
data.

1  Unique records T provides summary tables showing longitudinal billing and tracking information for all

five years of d ata used in this report

2.1 Participation and savings

Table 2-1 and Table 2-2 show basic summary information for the 2015 tracking data used throughout this
report. Additional charts based off these tables are presented in sections 3.31 and 4.4.1 .

Table 2-1. Account participation rates and popula tion savings achieved by PA, electric - including
unlinked tracking data

Gross

2015 Billing Population kWh 2015 Tracking Participant 2015 Account 2015 Population

Accounts Usage (2014) Accounts KWh Savinas Participation Savings Achieved
Cape Light Compact 26,017 880,170,211 1,549 25,869,937 6.0% 2.9%
Eversource 145,721 14,324,364,796 12,345 490,575,807 8.5% 3.4%
National Grid 159,993 12,191,981,540 11,687 394,397,704 7.3% 3.2%
Unitil 3,985 253,698,410 232 6,136,766 5.8% 2.4%
Total 335,716 27,650,214,956 25,813 916,980,214 7.7% 3.3%

Table 2-2. Account participation rates and population savings achieved by PA, gas - including

unlinked tracking data

2015 Billing Population Therm 2015 Tracking Gross Participant 2015 Account 2015 Population
Accounts Usage (2014) Accounts Therm Savings Participation Savings Achieved
Columbia 23,917 357,887,893 1,131 1,681,791 4.7% 0.5%
Eversource 26,102 286,059,952 673 4,349,978 2.6% 1.5%
National Grid 74,117 557,112,660 1,291 5,682,453 1.7% 1.0%
Small Gas PAs 11,220 93,931,424 167 411,388 1.5% 0.4%
Berkshire 5,307 45,138,702 104 113,487 2.0% 0.3%
Liberty 4,128 32,101,385 45 61,534 1.1% 0.2%
Unitil Gas 1,785 16,691,337 18 236,368 1.0% 1.4%
Total 135,356 1,294,991,929 3,262 12,125,611 2.4% 0.9%
Figure 2-1 shows multi -year participation by number of accounts . I t is important to remember that
upstream measures may cause a slight over -statement of single year participation , since the majority

(~70%) of  upstream data cannot ¢  urrently be linked across time.
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Figure 2-2 shows the savings proportion that multi -year participants have contributed since 2011.

Figure 2-1. Distribution of tracking account multi -yea r participation, including unlinked
upstream  data
Electric Gas AllS
3 years 4 years 3 4 cars
2 years All 5 years years years y
4.86%__ 0:99%- 0-28% 0.85%__0.21% 0.02%

2 years
8.12%

1 year
90.80%

Figure 2-2. Distribution of tracking account saving, including unlinked and upstream data
Electric AlS  Gas
years,
0.6%

2 years,
28.0%

2 years,
18.7%

Together, Figure 2-1 and

and

2 2, 3, and 4 year participation does not need to be consecutive. For example a two year participant could have participated in 2011 and 2015.
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Figure 2-2 show several noteworthy phenomena:

x  Multi -year participants in bot  h the electric and gas markets make up a small proportion of total
participating accounts  ; h owever, t otal savings from multi  -year participants make up over 50% o f
total savings in the electric market and 50% of savings in the gas market.

x  Savings from multi  -year participants are more even across bins in the electric data that they are in
the gas data. The gas data shows that a large amount of total savings come from accounts that
participate in two years, but participation in more than two years does not res ultin toresultina
large increase in  overall savings.

Figure 2-3 shows the high level comparison of account participation rates and population savings achieved
for the 2015 program participants. These data are expanded onin S ections 33.3 and 4.4.

Figure 2-3. Snapshot of 2015 account participation and population savings ratios, including
unlinked and upstream data

Cape Light — 6.0%
Compact 2.9% -
Eversource >
3.4%
. . — 7.3%
National Grid 3.2%

5.8%

Electric

Unitil

2.4%

Columbia 4.7%

Eversource

National Grid

Gas

Berkshire

Liberty

%

Unitil Gas T 4%

0% 1% 2% 3% 4% 5% 6% 7% 8% 9%
B Account Participation 2015 O Population Savings Achieved 2015

x  Columbia has fewer billed accounts in 2015 and correspondingly less consumption. 3

x  Unitil Gas savings remain higher in 2015 due to a couple large process measures that were installed.

s Columbia let DNV GL know that the number of accounts and total therm consumption in 2015 dropped due to changes in data that were being
provided as C&I. DNV GL is working to systemically update historical gas billing data but we have not completed the rev isions at this time. DNV
GL is continuing to work with Columbia to resolve the difference in billing data and will update the full historical analysis once the data are fully
revised.

DNV GL i www.dnvgl.com December 8 , 2016 Page 7



2.2 Exploratory data analysis

Table 2-3 shows the 201 5 project and savings statistics for electric and gas PAs by installation track (custom

versus prescriptive). Depending onthe PA data source , the installation track may be identified from one of

the following: directly by the PA, derived from the program name, indicated by the Excel table (or file name),
derived from the measure description, or assigned by a DNV GL engineer based on the savings reported by

the measure.

Table 2-3. Tracking statistics by fuel, PA, and track, including unlinked and upstream data
Custom Prescriptive

. . Percent Percent . . Percent Percent

Projects* Savings** s S Projects* Savings** e ST
Cape Light Compact 95 7,550,275 6% 29% 1579 18,319,662 94% 71%
Eversource 1,543 295,177,370 11% 60% 12,709 195,398,437 89% 40%
Electric |National Grid 679 203,164,150 5% 52% 13,086 191,233,554 95% 48%
Unitil 13 1,060,644 5% 17% 242 5,076,122 95% 83%

Total 2,330 506,952,439 8% 55% 27,616 410,027,775 92% 45%
Columbia 1,159 1,655,480 88% 98% 165 26,312 12% 2%
Eversource 123 4,008,891 14% 92% 757 341,087 86% 8%
National Grid 368 3,986,564 22% 70% 1,287 1,695,889 78% 30%

Gas Small Gas PAs 26 152,142 12% 37% 185 259,246 88% 63%
Berkshire 8 27,803 6% 24% 119 85,684 94% 76%
Liberty 15 50,319 26% 82% 42 11,215 4% 18%
Unitil Gas 3 74,020 11% 31% 24 162,348 89% 69%

Total 1676 9,803,077 41% 81% 2,394 2,322,535 59% 19%

* Counts represent unique combinations of account, track, and end use. May exceed the number of projects from end use,
and may not equal number of projects from project class table.
** Savings are in KWh for Electric and Therms for Gas

Table 2-4 shows the 201 5 project and savings statistics for electric and gas PAs by program class (new
construction  versus retrofit). * Per PA classifications, the new construction class includes major retrofit
projects, end -of-life replacements, and the upstream programs %6a broader definition than ju

bui | dfDegending onthe PA datasource , the program ¢ lass may be identified as having one of the
following origins: coming directly from the PA; derived from the program name ; indicated by the  Excel table
(or file name) ; or derived from the measure description

4 The counts in this table will differ from Table 2-3 because there is not a one to one relationship between project track (Custom vs. Prescriptive) and
project class (New Construction vs. Retrofit).
5 DNV GL recognizes that by the 2016 tracking year, the PAs have broken upstream programs out of the new construction reporting track. We
anticipate that future customer profiles will reflect this breakout, and to support that transition in reporting grain the fu 11 2015 C&I Customer
Profile (anticipa ted in Q1 of 2017) DNV GL will include tables that break out the 2015 upstream into their own reporting columns.
6Upst ream measures make up over 80% of the projects that fall i nt dableihthefdl NIQOt5 Construct i

C&I Customer Profile report to make upstream measures their own category in the table.
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Table 2-4. Summary statistics by fuel, PA, and class, including unlinked and upstream data
New Construction Retrofit
Percent
Projects* Savings** I;f(:jC:;ts F;Z:ﬁsg; Projects* Savings** E?(;T:;; .
SEVIE
Cape Light Compact 998 13,442,446 42% 52% 1,352 12,427,491 58% 48%
Eversource 10,223 208,802,322 72% 43% 4,050 281,773,485 28% 57%
Electric |National Grid 8,932 116,194,715 65% 29% 4,839 278,202,989 35% 71%
Unitil 177 2,952,897 69% 48% 78 3,183,868 31% 52%
Total | 20,330 341,392,381 66% 37% | 10,319 575,587,833 34% 63%
Columbia 229 424,383 17% 25% 1,097 1,257,408 83% 75%
Eversource 40 972,685 5% 22% 841 3,377,293 95% 78%
National Grid 559 2,686,248 34% 47% 1,099 2,996,205 66% 53%
Gas Small Gas PAs 122 283,685 58% 69% 89 127,704 42% 31%
Berkshire 53 64,909 42% 57% 74 48,578 58% 43%
Liberty 49 60,225 86% 98% 8 1,309 14% 2%
Unitil Gas 20 158,551 74% 67% 7 77,817 26% 33%
Total 950 4,367,001 23% 36% 3,126 7,758,610 77% 64%

* Counts represent unique combinations of account, class, and end use. May exceed the number of projects,
and may notequal number of projects from projecttrack table.
**Savings are in kWh, Gas are in Therms

3 ELECTRIC MARKET ANALYSIS

This section describes the electric market in Massachusetts, broken up by PA service territory, as shown in
Figure 3-1.

Figure 3-1.Map of MA electric PA service territories

Electric PA Service Territory

B Cape Light Compact
Eversource

¥ Eversource, National Grid
Municipal, Eversource

M National Grid

¥ National Grid, Eversource
Not Served by PA

M unitil
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3.1 Participation and savings

This section contain s detailed kWh and kW breakdowns for all PAs in aggregate, and for individual PAs.

Table 3-1 shows the field headers, descriptions, and calculations for all tables presented in this section

Table 3-1. Field name descriptions for tables in Section 3, e lectric market analysis

Field Name Description

# Accounts (2014) Count of the unique accounts identified in the C&I evaluation database

kWh Usage (2014) Sum of the kWh usage for the unique accounts for the identified year

# Accounts (2015) Count of the unique accounts identified in the C&l evaluation database

Participant kWh Usage (2014) Sum of the kWh usage for match participant accounts only

Annual kWh Savings (2015) Sum of gross annual kWh savings for the matched tracking accounts
Sum of gross annual lifetime kWh savings for the matched tracking

Lifetime MWh Savings (2015) accounts either as directly reported by the PAs or derived from the

gross annual savings multiplied by the measure lifetime.
Count of the unique number of matched tracking accounts that

# Participants (2015) participated in an efficiency program as identified in the C&I evaluation
database
Count of the unique number of project applications numbers for the

# Applications / Projects (2015) matched tracking accounts from the efficiency program as identified in

the C&l evaluation database
Sum of the incentive dollars for the matched tracking accounts as
identified in the C&I database

Incentive $ (2015)

Table 3-2 shows key variable breakouts statewide, separated by kwWh size range. PA - specific versions of this
table can be found in Section 3.4. These charts contain only tracking data that can be succ essfully merged
to billing data;  this decrease s total overall savings from what is s een in other sections of the report.

Lifetime savings are presented using the following logic:

1. The savings are as reported by the PA 9 this is particularly  important for customer projects.
If there were no  savings reported, but the PA provided a measure life and annual savings, DNV GL used
this information to derive the gross lifetime savings.

3. When no savings were provided or could be derived , the savings information was left blank. This is
reflected in the  phase 2 variable level documentation provide d to each individual PA.
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Table 3-2. All PAs 6kWh breakouts , excluding unlinked tracking data

# Lifetime # #
IS kWh Usage # Accounts Participant KWh A|"1nua| kWh MWh Participants Applic_aﬁons Incentive $
(2014) (2014) (2015) Usage (2014) Savings (2015) Savings (2015) / Projects (2015)
(2015) (2015)

Unassigned (inc. zero, blanks, etc.) 6,336 7,771
<10,000 174,320 591,774,879 185,456 5,965,311 11,308,055 105,259 1,252 1,350 | $ 2,546,916
10,000-24,999 53,645 856,679,260 54,477 23,370,486 16,412,686 165,738 1,387 1,517 $ 4,658,215
25,000-49,999 29,456 1,042,856,277 31,801 47,806,547 17,301,779 175,390 1,328 1489 | $ 4,487,091
50,000-99,999 21,664 1,525,715,522 23,935 107,192,130 28,903,948 327,939 1,498 1,761 | $ 5,575,424
100,000-249,999 15,690 2,434,202,151 17,224 232,140,412 41,933,019 471,255 1,440 1,791 | $ 10,568,101
250,000-499,999 6,356 2,213,559,563 6,997 301,189,377 34,967,290 393,757 851 1,087 $ 8,491,582
500,000-999,999 3,578 2,513,696,126 3,687 493,147,074 48,302,185 564,725 686 888 | $ 11,424,841
1,000,000-2,499,999 2,666 4,199,256,921 2,649 1,059,720,836 77,881,464 966,629 657 903 | $ 17,462,790
2,500,000-4,999,999 1,016 3,435,701,272 1,025 1,105,984,628 62,510,430 759,446 330 552 | $ 14,829,635
5,000,000-9,999,999 396 2,717,563,079 405 1,094,694,451 38,550,991 458,508 157 290 | $ 8,376,236
10,000,000-24,999,999 228 3,393,671,918 219 1,962,849,141 86,761,678 1,352,794 130 330 | $ 18,500,967
25.000,000-49 999,999 68 2,730,499,369 52 2,098,076,668 83,469,225 1,295,078 50 141 | $ 18,391,061
>=50,000,000 18

TOTAL 315,419 27,655,176,337 335,716 8,532,137,063 548,302,750 7,036,518 9,766 12,099 | $ 125,312,860
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Figure 3-2 summar izes the participation, savings, consumption, and population distribution for the
population and participants by demand bin; in addition it also reports on the total GWh saved by

the ma tched participants.  As in past years the larger the bin the higher the participation, however
the participant savings achieved decreases; however the population level savings within bin

remains relatively consistent. The results for individual PAs are pres  ented in Section 3.4.
Figure 3-2. 201 5 Electric customer population summary by demand bin, exclu ding
unlinked tracking data
100% - 163 r 180
90% 160
80% 140
0,
70% 120
& 60%
S 100
& 50% 2
o
e 80
0,
2 40%
60
30%
20% 40
10% - 20
0% 0
< 75 kW 75-300 kW 300-750 kW 750-1,000 kW 1,000-5,000 kw > 5,000 kW
(n=299,504) (n=11,651) (n=2,903) (n=440) (n=842) (n=79)

2015 KW Demand Bin

m % Population % of Consumption = Account Participation
Population Savings Achieved m Participant Savings Achieved ®GWh Electricity Saved

Figure 3-3 and Figure 3-4 provide participation and savings dynamics across Massachusetts,
allowing for compari  sons across cities.
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Figure 3-3. 2015 Electric C&l account participation by town, including unlinked and
upstream data

2015 Town Level Account Participation Rate - Electric
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Figure 3-4. 201 5 Electric C&l population savings achieved by town, including unlinked
and upstreamd ata

2015 Gross kWh Savings as
Percent of Town 2014 Consumption
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End uses
Figure 3-5 shows the project and savings statistics by end use for electric accounts in 201 5.
Figure 3-5. Population summary statistics i electricendus es, including upstream lighting
2015 2015 population Percent of 2015 Percent of 2015 2015
projects* kWh savngs Projects kWh Savings Contribution Ratio
Building Shell * *
CHP 24 181,157,750 0.08% 19.76% 257.24
Comprehensive Design 75 31,269,886 0.24% 3.41% 14.21
Compressed Air 323 14,409,367 1.10% 1.85% 1.68
Food Service * *
Hot Water 134 11,265,189 0.49% 1.23% 2.50
HVAC 1,688 84,607,355 5.51% 10.47% 1.90
Lighting 26,429 453,689,817 84.61% 49.48% 0.58
Motors/Drives 143 11,759,560 0.47% 1.30% 2.77
N/A 868 6,377,614 2.78% 0.70% 0.25
Other 20 3,733,569 0.08% 0.50% 6.50
Process 165 70,470,168 0.59% 7.83% 13.29
Refrigeration 1,198 31,132,738 3.91% 3.45% 0.88
Grand Total 31,067 899,873,014 100% 100%

*A project is the unique combination of fuel, PA, account ID, and project ID
** Total rows will decrease slightly due to suppression rules

Figure 3-6 provides a graphical representation of the percent of projects and percent of savings by
end use, in order to facilitate snapshot comparisons . For the ease of the reader , DNV GL has
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included the percent of total projects and the percent of total savings in the legend below the pie
charts .

Figure 3-6. Electric end use project count and savings proportions, including upstream
lighting

: o .
0.08% 0.59% % of Projects /o of Savings
0.50% 3.45%0.01%
0.47% | 0.70% \
890 5.51% 7.83% |
19.76%
3.41% 1.85%
03%
1.23%
10.47%
49.48%
84.61%
m Building Shell- u CHP- = Comprehensive Design- m Compressed Air- m Food Service-
0.02%, 0.01% 0.08%, 19.76% 0.24%, 3.41% 1.10%, 1.85% 0.12%, 0.03%
Hot Water- m HVAC- = Lighting- Motors / Drives- uN/A-
0.49%, 1.23% 5.51%, 10.47% 84.61%, 49.48% 0.47%, 1.30% 2.78%, 0.70%
m Other- B Process- m Refrigeration-
0.08%, 0.50% 0.59%, 7.83% 3.91%, 3.45%
x  Combined heat and power (  CHP) savings make up 19.76% of the total savings in 2015; this

is higher than any year since 2011

% The amount of savings for process measures has continue d to increase since its low point in
2013, though the number of pr ocess projects has, overall, been decreasing since 2011.

3.2 Industry sector

Table 3-3 and Figure 3-7 presentthe account participationand population savings achieved by
industry sector for  all electric accounts in 201 5.
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Table 3-3. Summary statistics of electric account participation

industry sector

, includes unlinked and upstream data

and population savin

gs by

2015 - 2015 2015
Industry Sector Category Participant AU Eilitg 2015 kWh Savings A [RULNGEY L Account Participation
Accounts Usage PP A
Accounts Participation Savings
Accommodation and Food Services 2,541 42,200 53,031,226 1,850,575,527 6.0% 2.9%
Administrative and Support and
Waste Management and 53 3,584 2,479,198 132,387,827 1.5% 1.9%
Remediation Services
Agnc_ulture, Forestry, Fishing and . 628 15.468,273 . .
Hunting
Arts, Entertainment, and Recreation 1,782 3,832 22,148,354 382,542,379 46.5% 5.8%
Construction 143 8,578 5,856,397 260,116,369 1.7% 2.3%
Educational Services 1,841 6,011 86,020,566 2,215,268,630 30.6% 3.9%
Finance and Insurance 197 7,347 13,192,448 863,304,793 2.7% 1.5%
Health Care and Social Assistance 1,418 11,806 56,309,829 2,263,510,151 12.0% 2.5%
Information 218 14,529 13,540,654 1,702,072,406 1.5% 0.8%
Management of Companies and 16 236 1,115,586 305,748,060 6.8% 0.4%
Enterprises
Manufacturing 1,608 9,573 211,461,833 4,455586,176 16.8% 4.7%
M|n|ng,_Quarry|ng, and Oiland Gas . 95 58,599,516 . .
Extraction
Other Services (except Public 548 16,283 13,310,016 868,365,459 3.4% 15%
Administration)
Professional, Scientific, and Technical 6,176 81,172 82,852,704 2,667,252,327 7.6% 3.1%
Services
Public Administration 344 13,646 20,366,352 1,425,809,775 2.5% 1.4%
Real Estate and Rental and Leasing 465 27,707 29,613,242 2,600,475,028 1.7% 1.1%
Retail Trade 4,730 32,048 105,628,978 3,387,217,412 14.8% 3.1%
Transportation and Warehousing 528 5,668 12,570,098 553,245,874 9.3% 2.3%
Utilities 31 3,703 6,279,101 455,107,547 0.8% 1.4%
Wholesale Trade 137 3,944 8,552,736 409,379,244 3.5% 2.1%
Unknown 3,030 43,126 172,568,461 778,182,181 7.0% 22.2%
Total 25,806 335,716 916,897,779 27,650,214,956 7.7% 3.3%

x  Since DNV GL is only able to assign account numbers to ~30% of the upstream lighting

data, particip ation rates can be overestimated
impacts all sectors, it is especially apparent in the

entertainment, and recreation sector.
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Figure 3-7. Electric account participation and population savings (inc luding unlinked
upstream) by industry sector

Accommodation and Food Services

Admi ni strative and S and
Agriculture, Forestry, Fishing and Hunting
Arts, Entertainment, and Recreation
Construction
Educational Services
Finance and Insurance
Health Care and Social Assistance
Information
Management of Companies and Enterprises
Manufacturing
Mining, Quarrying,
Other Services (except Public Administration)
cal é

Professional, Scient Techni

Public Administration
Real Estate and Rental and Leasing
Retail Trade
Transportation and Warehousing
Utilities

Wholesale Trade

0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%

B Account Participation @ Population Savings Achieved

time ; Figure 3-8 and Figure 3-9 show the same data in a graphical format to facilitate comparisons
over time.
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Table 3-4 illustrates how account participation and population savings achieved across time;
Figure 3-8 and Figure 3-9 show the same data in a graphical format to facilitate comparisons over
time.

DNV GL i www.dnvgl.com December 8 , 2016 Page 18



Table 3-4. Time series of electric account participation and population savings by industry sector
2015

Industry Sector

Account
Participation

Population
Savings

2014

Account
Participation

Population
Savings

2013

Account
Participation

Population
Savings

Account
Participation

Population
Savings

¢ including unlinked upstream data
2012 2011

Account
Participation

Population
Savings

Accommodation and Food Services 6.0% 2.9% 4.5% 3.6% 1.3% 0.9% 1.7% 1.3% 1.5% 0.7%
Administrative and Support and Waste
Management and Remediation Services 1.5% 1.9% 2.0% 1.6% 1.1% 1.1% 0.9% 0.9% 0.9% 0.7%
Agriculture, Forestry, Fishing and Hunting 1.0% 0.3% 1.5% 0.4% 1.4% 2.3% 1.5% 0.9% 0.9% 0.4%
Arts, Entertainment, and Recreation 46.5% 5.8% 6.5% 2.5% 2.4% 1.3% 2.6% 1.8% 3.3% 1.8%
Construction 1.7% 2.3% 2.6% 2.2% 0.9% 1.1% 1.1% 1.4% 0.8% 1.4%
Educational Services 30.6% 3.9% 26.0% 4.6% 6.1% 3.0% 6.4% 3.2% 5.1% 2.0%
Finance and Insurance 2.7% 1.5% 5.5% 1.3% 1.5% 1.3% 2.2% 0.8% 2.4% 0.9%
Health Care and Social Assistance 12.0% 2.5% 8.1% 1.6% 2.0% 2.3% 2.3% 2.4% 2.0% 4.1%
Information 1.5% 0.8% 1.9% 1.4% 1.0% 2.2% 0.8% 0.9% 1.1% 0.6%
Management of Companies and
Enterprises 7.6% 0.4% 8.0% 0.7% 3.2% 1.2% 3.5% 1.4% 4.8% 1.9%
Manufacturing 16.8% 4.7% 6.4% 2.3% 4.5% 2.3% 5.6% 2.3% 4.9% 3.3%
Mining, Quarrying, and Oil and Gas
Extraction 4.2% 0.0% 5.3% 0.1% 5.3% 0.2% 5.4% 0.3% 7.0% 0.5%
Other Services (except Public
Administration) 3.4% 1.5% 5.3% 1.6% 1.9% 0.8% 2.3% 1.1% 2.3% 0.9%
Professional, Scientific, and Technical
Services 7.6% 3.1% 2.5% 1.8% 1.7% 2.2% 1.9% 2.2% 1.9% 1.3%
Public Administration 2.5% 1.4% 7.7% 2.2% 1.8% 1.3% 1.8% 1.3% 2.1% 1.1%
Real Estate and Rental and Leasing 1.7% 1.1% 3.5% 1.7% 1.7% 1.3% 1.6% 1.3% 1.3% 1.0%
Retail Trade 14.8% 3.1% 10.6% 2.6% 4.3% 2.3% 5.5% 1.9% 5.2% 2.0%
Transportation and Warehousing 9.3% 2.3% 3.6% 1.9% 1.0% 1.6% 1.3% 2.3% 1.9% 1.6%
Utilities 0.9% 1.4% 4.2% 2.6% 1.2% 1.3% 1.1% 1.2% 0.7% 0.4%
Wholesale Trade 3.5% 2.1% 3.8% 1.7% 2.3% 1.8% 2.9% 1.6% 3.0% 1.4%
Unknown 7.0% 22.2% 23.2% 18.5% 75.6% 12.9% 8.9% 3.9% 1.5% 1.1%
Statewide 7.7% 3.3% 6.6% 2.6% 5.6% 2.3% 2.8% 2.0% 2.2% 1.8%
x  The Arts, Entertainment, and Recreation sector has continued its growth in parti cipation rate s ince 2014 . The increase in participation is
largely due to upstream lighting measures.
x  Sectors with participation rates greater than 10% are largely driven by upstream lighting efforts.
x  Participation and Savings in the Unknown sector should be used with caution as the tracking and billing accounts are not necessarily
identical in this bin.
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Figure 3-8. Time series of account participation by industry sector, electric
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Figure 3-9. Time series of account population savings by industry sector , electric
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3.3 By PA summary

3.3.1 Participation and savings

Table 3-5 shows the 201 5 account participation for each electric PA, and the total average participation rate.
It is important to note that the inclusion of the upstream lighting data substantially impacted both current
and past participation rates.

Table 3-5. Account participation rates and population savings achieved by electric PA, electric -
including upstream data

Gross

2015 Billing Population kWh 2015 Tracking o 2015 Account 2015 Population

Accounts Usage (2014) Accounts KWh Savings Participation Savings Achieved
Cape Light Compact 26,017 880,170,211 1,549 25,869,937 6.0% 2.9%
Eversource 145,721 14,324,364,796 12,345 490,575,807 8.5% 3.4%
National Grid 159,993 12,191,981,540 11,687 394,397,704 7.3% 3.2%
Unitil 3,985 253,698,410 232 6,136,766 5.8% 2.4%
Total | 335,716 27,650,214,956 25,813 916,980,214 7.7% 3.3%

Figure 3-10 shows histo rical electric account participation rates, including upst ream data. The large increase

in participation, beginning in 2013, is largely due to the upstream lighting program.

Figure 3-10 . Historical account participation rates, electric - including upstream data
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Figure 3-11 shows historical electric population savings rates, including upstream data. Upstream light ing
data does not contribute the same apparent degree of increase in savings rate as it did in population

participation rates due to the fact that lighting measures tend to be smaller savers. However, the large
population that underta  kes lighting each year  is why & des pite lower individual savings 0 lighting projects
contribute the largest share of overall savings (as previously shown in Figure 3-5).

Figure 3-11. Historical population savings rates, electric - including upstream data
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3.3.2 Market segmentation

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. The ca Iculation of the contribution ratio requires that the tracking data

be linked to the billing data. For this reason any unlinked upstream lighting accounts as well as any tracking

data that could not be matched to billing records are dropped from the analys is. The result is that the total

savings reported in the contribution ratio analysis is smaller than the savings for the full tracking population.

This calculation creates a fsthareader haidisceonnhow eathiPA derivestsavingsa |l | o w
from each customer bin, regardless of the raw number of accounts or the relative size of those accounts. !

The equation , also presentedin S ection 1.3, is:

o e o D E R EIESOTmDD TYE OV ORI HDQE QQU RO G O @ IQKI
0EE0l QDO Vet r—or T o e o e A T T
D1 £€néiEo0@ETYE OGENE | 6 & A "DIB'OE M EE O & @IQKI

7 The hypothesis here is that in effect, if there are no differences between how PAs derive proportional savings relative to pr oportional consumption,
there will be no change in the contribution ratio across PAs for any given size class.
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The contribution ratio is a unit -less number, but the magnitude of the value can aid in comparing both
across and withina PA , across bins:

1 Ratio =0, no savings in bin
1 Ratio = 1, Bin contributed as much to overall PA savi ngs as it does to overall PA consumption
1 Ratio > 1, bin contributed more to overall PA savings than it does to overall PA consumption

In addition to the upstream data and linking caveat above, two additional caveats go into creating the
contribution ratio  metric:

1. Accounts that showed annual savings greater than total annual consumption were dropped from the
analysis on the basis that these accounts either have incomplete savings data or were undergoing a

large renovation that would substantially increase co nsumption from the base year.
2. For PAs with smaller populations, a small absolute increase in yearly participants could potentially create
a large impact in the smaller consumption bins. For example, 1 5 participants ina bin ~ are much more

impactful if the  bin populationis 1 5 rather than 100. This dynamic can result in a more pronounced
staircase pat tern in the contribution ratio.
Figure 3-12 shows the results of the contribution ratio analysis for the electric PAs. This figure illustrates
that the contribution ratio for each decile bin differs across PAs (i.e., not all PAs derive the same ratio of
savings relative to consumption for each bin).
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Figure 3-12. Contribution ratio distributions by PA, electric - excluding unlinked tracking data

x  National Grid, Eversource, and Cape Light Com pact have higher proportion al savings in their smaller
accounts in 2015 than has been seen historically.

As part of the  longitudinal analysis, DNV GL examined total market penetration rates of account participation
through different lenses. This included calculating the consumption -weighted participation statistic to help
assess how much of PA consumption is associated with the program participants.

Figure 3-13 and Figure 3-14 present the account participation and the consumption -weighted account

participation for the electric PAs by year. Each figure also includes a bar representing the longitudinal total

of the electric PAsO6 Wititheaditoreof updtream dgbtimgidata, s . longitudinal

penetration rates are higher across alll el ectric PAs compared
however, that these penetration rates may be overestimated due to possible double counting bet ween

upstream and non -upstream measures; it is hypothesized that these ratios would decrease if historical

upstream data are able to be linked year over year.
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