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Large electric ac counts (25 -50 GWh) provide disproportionately large savings achieved

over time.

Savings achieved from electric accounts in demand bins <750 kW have, on average,
increased over the pa st five years.

Gas account sizes remain similar up to the 80 th percentile size bin.

Statewide, gas PAs have  larger contribution ratios in the bottom 30% of their
population than electric PAs.

Town -level electric consumption  -weighted participation over the last five years
indicates that PAs  have continued to engage many of their largest customers.
Installation rates and absolute savings from aerators and spray valves have continued
to decrease for the gas PAs since 201 2.

For gas PAs, the Manufacturing sector has been heavily engaged over the past five
years, and has consistently contributed a high proportion of gas savings.

Recommendations
Where possible, capture the account number as a data field in the upstream lighting
and HVAC data.

Considerations and potential future research
Continue to leverage the C&I Evaluation Database as a repository to integrate

standar di zed data categories across atd-applésAs d

comparisons.
Electric and gas PAs may benefit from a more detailed look into the largest accounts in
thei r respective service territories in order to access future sources of savings.

Investigate the drivers of difference in multi -year participation across the electric and

gas markets.
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1 EXECUTIVE SUMMARY

1.1 Background

DNV GL publishes the Commercial and Industrial (C&I) Customer Profile report on an annual basis to

present the analysis of Massachusetts Program Administ ratorsé (PAsd6) bill i Thganalysid tr acki
and reporting of the stat  ewide data allow the PAs and the Energy Efficiency Adviso ry Council (EEAC)

Consultants to:

1  Accurately quantify and report on trends and time series evolution in the Massachuset ts C&l landscape
1 Develop narratives aboutthese trends and their implications for a variety of stakeholder interests
1 Help formulate testable hypothe ses for future process, market, and impact assessment studies

The C&I Customer Profile  report allows the PAs  to evaluate how their standardized data compares to other
PAsd standardi zed data and to data for the state as a whol e, v
system confidentiality.

1.2 Projecto Dbjectives

The objectives of the C&I  Customer Profile proj ect are to integrate the Massachusett
tracking data into the MA C&l Evaluation Database, and to analyze these data in order to identify, quantify,

and report on  the evolving trends in the C&l energy efficiency landscape , whichinturn can inform the

development of hypotheses for deeper research.

The C&I Customer Profile Report serves as the vehicle to aggregate and summarize the account and project
|l evel details contained in the C&l Evaluati on [atComaswud, ainn sa&c c
stated objective to:

Generate cross - PA views of the data at as granular a level as feasible without compromising
customer or project data confidentiality A

1.3 Approach

In order to achieve the objectives of the C&l Customer Profile project, DNV GL standardizes and processes
PA billing and tracking data, and applie s combinations of attribute filters (e.g., by PA , by industry , by end
use) to these data . This 2015 project updates and builds on the analyses of prior C&l Customer Profile

projects to identify new trends inthe dataandto examine the progress of established patterns over time.

Notably, given the continually evolving data in the C&I Evaluation Database and the efforts we have made
to leverage new information to update previously unclass ified historical fields, the numbers and figures in

this current C&l Customer Profile report supersede thoseof pr evi ous Yy e arTlus, areaderomshing .
to understand how many accounts of a certain industry sector existed in a 2012 billing populatio n, for
instance, should consult the 2012 yearinth i s r e pime seriéstablesra ther than going back to the 2012
Customer Profile  report . This will ensure that readers are leveraging the most comprehensive and current

data int he C&l Evaluation Databas e.

1 This principle was articulated during the 2012 C&I Customer Profiler  eport and subsequently reaffirmed each year since.
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1.4 Summary of k ey findings

The section provides a summary of key findings and implications (additional detail are provided in section

1.6). Key findings in  dark blue boxes indicate new findings specific to the 2015 C&l Comprehe nsive
Customer Profile report, while key findings in  light blue boxes represent findings consistent with previous
yearsd reports. Numbering has been added for the sake of ident

of any level of priority.

4|
Q REPORT KEY FINDINGS él POTENTIAL IMPLICATIONS

Obtaining account numbers from upstream projects
would allow for more comprehensive analysis exploring
the impact of the upstream measure on participation and
individual account savings.

Upstream lighting continues to impact electric
participation and savings ratios, particularly for
smaller customers.

A potential key driver of outcome differences between
PAs is custom projects and savings, which may warrant
deeper analysis.

Custom projects continue to make up a large
proportion of savings for electric and gas PAs.

Large customers are the primary drivers of high

Overall, more than 50% of the consumption- consumption-weighted participation, and remain key
weighted electric population has been engaged drivers of annual savings. A targeted study may be
over the past five years. beneficial in identifying opportunities for future
engagement.

The majority of the largest electric participants have
been engaged in at least 3 years since 2011. Their
participation remains prominent in 2015. The
sustainability of this trend is currently unknown.

Large electric accounts (25-50 GWh) provide
disproportionately large savings achieved over
time.

Opportunities remain for PAs to earn more savings from
accounts with <750 peak demand; these accounts
represent ~97% of all electric accounts and 60% of
statewide consumption.

Savings achieved from electric accounts in
demand bins <750 kW has, on average, increased
over the past five years.

Gas PAs may obtain a comparative advantage by

Gas account sizes remain similar up to the 80" engaging customers in small- and medium-sized
percentile size bin. percentile bins, as the electric population has much more
size variation among its percentile bins.

Statewide, gas PAs have larger contribution ratios The availability of more measure options for small- and
in the bottom 30% of their population than medium-sized gas customers creates more savings
electric PAs. opportunities among this population.

Nearly all of the largest electric accounts belong to 34 of
the 100 towns with over 50% of consumption-weighted
participation. PAs may discover additional savings
opportunities by engaging towns with lower
consumption-weighted participation.

Town-level electric consumption-weighted
participation over the last five years indicates that
PAs have continued to engage many of their
largest customers.

Spray valves have been a relatively accessible and
consistent source of savings for the gas population. The
decline in their installation rates may have implications
for future participation in the gas market.

H Installation rates and absolute savings from
aerators and spray valves have continued to
decrease for the gas PAs since 2012.

For gas PAs, the manufacturing sector has been Gas PAs may need to develop new strategies to
heavily engaged over the past five years, and has encourage multi-year participation from large
consistently contributed a high proportion of gas manufacturing accounts, and continue to achieve
savings. savings.
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1.5 Recommendations and considerations

1.5.1 Recommendations

The scope of the Customer Profile project focuses on the collection of PA data, the construction of the

tracking and billing databases, and analysis using attribute filters. Additional value and insight ca n be gained

by usingthis p r o] ehigh -desel 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 PA s and EEAC Consultants , to explore the underlying drivers of these trends.

1511 Where possible, capture the account number as a data field in the
upstream lighting and HVAC data.

DNV GL recommends that  the electric PAs assess the implications and trade -offs of not assigning account
numbers to upstream data . Inorder for DNV GL to analyze upstream data, every year we must assign
unique , temporary account IDsto upstream data based on addresses provided with the data. This is
potentially problematic, for the foll owing reasons. Repeat participation cannot be captured, because

temporary IDs must change each year, and each account is automatically marked as a new participant  each

year. Additionally, the temporary ID assignments make it impossible to link upstream and non -upstream
accounts withinayear  or across years , and for upstream accounts to be linked to one another across years
This means that  participating accounts are likely to be double -count ed, which will resultin  overstating
participation rates and corre sponding savings. More information on this issue is covered in Section 3.4.6
and a hypothetical example of counting errors resulting from temporary IDs is provided in Section 8.10.

1.5.2 Considerations and potential future research

The following considerations are intended to recognize opportunities of interest that may not have a clear

recommendable action or outcome, but nevertheless merit acknowledgement. T he considerations are  also

intended to offer  up the more speculative fi ndings in this  report. These include instances where the absence
of non -data insights into program design and implementation, customer behaviors, and other non -data
elements mean that the PA data in isolation are unlikely to captu re the full landscape of underlying drivers in
outcomes. As a result, considerations do not have the same level of certainty or clear actions that
recommendations have.

1521 Continue to leverage the C&I Evaluation Database as a repository to
integrate standardi zed data categories across all PAs Odata to facilitate
apples -to -apples comparisons.

In order to facilitate true comparisons across PAs, it is critical that definitions (as for
categories (such as industry sector) used to analyze data are th e same for all PAs. DNV GL currently uses
the data extract, transform, and load (ETL) process to identify difference across the PAs and transform the
data to the closest apples  -to-apples comparison possible, allowing for comparisons across PAs using a

vari ety of different categorical lenses. Efforts are currently underway to link additional datasets to the MA

C&l Evaluation Database, opening the door for additional new analysis in the future.

1.5.2.2 Electric and gas PAs may benefit from a more detailed look into the
largest accounts in their respective service territories in order to
access future sources of savings

Several of the key findings in this report, and many 5 -yeart rends, illustrate that the majority of large
accounts are repeat participants . Further research could illuminate the future of potential savings for these
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large accounts , and perhaps predict the point at which  some of these larges accounts will have e ngaged all
of the energy efficiency opportunities available to them . As these accounts have  been the primary source of
total savings over the past 5 years, it may be prudent to investigate the remaining potential for engagement

and savings (especially for accounts that have already participated in multiple years), to determine if  and/or
how much longer this bulk of savings could still be achieved. Conversely, it may also be useful to investigate
large accounts to see where substantial opportunities for future participation still remain , as some sectors in
the electric and gas markets still have lo wer consumption -weighted participation rates.

1.5.2.3 Investigate the drivers of difference in multi -year participation across

the electric and gas markets
Impacts from multi  -year participants remain starkly different between the electric and gas market. The
per centage of savings from multi -year participants is much higher in the electric market than in the gas
market. The electric PAs have a similar spread of savings coming from 3 -, 4 - and 5 -year participants; multi -
year savings from the gas PAs come s primarily from 2 -year participants. While th is difference is not
necessarily negative, it may be beneficial to know if they are caused by inherent differences in the electric
and gas markets . DNV GL was able to confirm that the majority of the largest electric parti cipants are multi -
year participants, whereas the largest gas accounts have a much more random spread of participation
across time.

1.6 Key finding cut sheets

New to the 2015 C&I Customer Profile report, the following key finding cut sheets are design ed to pro vide
stand -alone, high -level support for each of the key findings. These sections also guide the user to relevant

sections of the report where additional details provide deeper analysis and support of each finding. These
findings are also provided in tradi tional text format in section 7.1.
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KEY FINDING

Upstream lighting continues to impact electric
participation and savings ratios, particularly for
smaller customers.

Historical population savings rates, electric i including

Implications upstream data
0% 1% 2% 3% 4% 5% 6% 7% 8% 9%

AParticipation rates for the _ 2015 (2.9%) N | | | 1 1

electric PAs are likely 83 2014 06.6%) | :

overestimated, as 70% of the g 2ILOW) 24

upstream data provided could Gv :gﬁ::g; | g

not be linked to actual =)

accounts in the PAsodbilling o, 2015 G Y/

data. This creates a high 5 2018 (2.7%)

likelihood of double counting g ig:;gg%=///

participant accounts within a S 2011 (10%) o

year and across years. f

2015 (3.2%) _’/A
AObtaining account numbers g 2014 (2.4%)
2

. 2 Z013(2.0%
from upstream projects would G éo—ii':'i‘é"i;_ 7%
allow fpr more com prehensive 2011 (1.7%) |
analysis exploring the impact RN
of the upstream measure on 2015 (2.4%) |7/
participation and individual R T
account savings §/ QLI Z
. > 2012 (2.0%) |
2011 (8.0%) |
- Non-Upstream Popuiation Savings “z Upstream Population Savings
Achieved Achleved

A Upstream participants make up over 50% of total participants
across the electric PAs in 2015 and 23% of total electric savings in
2015 (Sections 5.1 and 5.5.1).

A Upstream projects that can be linked to the billing data show that
small accounts are the primary participants in upstream programs,
especially upstream lighting. Upstream participation becomes less
likely the more that annual consumption increases (Section 4.4).

A Lighting projects contribute the largest share of overall savings

H |g hii g hts predominantly due to the number of participating accounts (Section

5.4.1).
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l!l KEY

FINDING

Custom projects continue to make up a large
proportion of savings for electric and gas PAs.

I mplications

A An essential way to derive savings is still effectively engaging accountsd particularly
large onesd with energy efficiency solutions that meet their specific needs.

A A potential key driver of outcome differences between PAs is custom projects and
savings, which may warrant deeper analysis.

Tracking statistics by fuel, PA, and track - custom

Custom

o : - 153 Percent Percent Mean s Er -
Projects* Savings* * Projects  Savings  Savings** Median Savings**
Cape Light Compact 138 7,550,275 8% 29% 54,712 7,154
Eversource 1,385 284,863,764 10% 58% 205,086 28,454
Electric [ National Grid 668 203,164,150 5% 51% 304,138 91,185
Unitil 8 992,795 3% 16% 124,099 43,889

Total 2,203 496,570,984 8% 54%
Colum bia 1,135 1,655,480 89% 98% 1,493 252
Eversource 124 4,008,891 14% 92% 32,330 7,238
National Grid 366 3,986,564 26% 70% 10,892 4,202

Gas Small Gas PAs 24 152,142 13% 37%
Berkshire 8 27,803 7% 24% 3475 1,600
Liberty 13 50,319 25% 82% 3,871 2,240
Unitil Gas 3 74,020 13% 31% 24,673 3,084

Total 1,649 9,803,077 44% 81%

A Custom projects make up the majority of overall gas savings
(81%). By contrast, the introduction of upstream programs led
to the electric PAsédecreased reliance on custom projects to
achieve savings. Currently, 54% of electric savings is derived
from custom projects (Section 4.6.1).

There is more variety in custom savings derived from electric end

uses than from gas end uses. CHP, lighting, process, and HVAC
end uses make up representative portions of savings for custom
projects. Most custom savings for gas projects are derived from
process end uses (4.6.3).

A For electric and gas PAs alike, most custom projects are retrofits
(Section 4.6.2).
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Overall, over 50% of the consumption-
weighted electric population has been engaged
over the past five years.

Electric account consumption-weighted participation market
penetration rates by PA and year, excluding unlinked tracking data

b . .
b plications

i

E

¥

i

Percent Yearly Consumption Weighted
Participation
W oY
2 ?

20%
10%
0%
Cape Light Eversource  National Gnd Unitl Total
Compact

85 Yex Waghted Penatration Rate®Weaghted Parucipaton Rate 2015
o Waghted Particpation Rate 20 14 BWelghted Participabon Rate 2013
= Waghted Particpaton Rate 2012 OWaghted Participation Rate 2011

Highlights
A Unitil has consistently been able to engage its largest
customers year over year. While there was a decline this year % 0 ¥V}
compared to last year, its consumption-weighted participation
continues to exceed that of the other electric PAs (Section
5.4.3).

@ {4
{4 @

SENN

A Overall consumption-weighted participation decreased in 2015, :

the first overall decrease since 2011.
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KEY FINDING

Large electric accounts (25-50 GWh) provide
disproportionately large savings achieved over
time.

I mplications
Electrical historical population savings achieved by
consumption bin (GWh), excluding unlinked tracking data
AThe majority of the largest
electric participants have

4.5%

o 2015 Mo & M
been engaged in at least 3 0% N T
. 2011. Their 82014 Population Savings
PSR ElaS . .80 82013 Papulstion Savings
participation remains < S e e s
prominent in 2015. The %3.0% 2011 Population Savings
sustainability of this trend o
is currently unknown. g
) : 320%
Aln the event that PAs find £
E;su..
B

& o B
4 K £

no further opportunities =

with very large accounts, 5%

they will need to

encourage higher 2.5%

part|C|pat|o.n and achieve AP ‘ ,

deeper savings from & & S PSS 20
“ e éy ® .{) o ‘- Vv

accounts of other sizes. T e @ ¥ & ¢

2015 Consumption Bin

A PAs have had consistently high participation rates in their
largest demand bins over the past five years (Section
5.5.10).

A Over time, participation in other size bins has been
increasing as the PAs have begun encouraging
participation in mid-sized accounts (Section 5.1.1).

Highlights
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KEY FINDING

F¥mplications

Population savings achieved by demand bin, excluding unlinked
tracking data

6%
B 2015 Popuiation Savings

5% - 02014 Population Savings -
B2013 Population Savings
2012 Population Savings

F'S
F

02011 Population Savings

"~
&

Percent Savings Achieved
w
F

-
&

0%
<75 kW 75-300 kW 300-750 kW  750-1000 kW 1000-5000 kW  >5000 kW
2015 Demand Bin

A Accounts with <750 kW peak demand represent 97% of all Highlights
electric accounts and 60% of annual consumption (Section ()
5.5.3). ) ' 4

L (4

A 2015 saw a large increase in participating customers with & o

<750 peak demand across the electric PAs (Section 5.5.10). p) (N
-
A All PAs have a higher contribution ratio this year for their b 4

smallest percentile bins. The bins mostly contain accounts in
this demand category (Section 5.4.2).
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| mplications

A Gas PAs may obtain a comparative
advantage by engaging customers in small-
and medium-sized percentile bins, as the
electric population has much more size
variation among its percentile bins.

The small differences in size between gasé
percentile bins allows participants in different
bins to install similar gas measures,
potentially yielding higher savings in any
given bin.

Percentile bin breakpoint differences - electric and gas, dual fuel
PAs only

295%
8 245%
7]
c
2
[ 195%
£
a
£ 145%
]
7]
=
7] /
) - d/
45%
10th - 20th - 30th - 40th - S0th - 60th - 70th - g0th -
20th 30th 40th S50th 60th 70th g0th 90th
Ewversource ( E ) 193% 91% 62% 55% 59% 70% 91% 153%
National Grid { E ) 264% 115% 76% 54% 56% 69 % 96 % 154%
Unitl (E) 139% 101% 88% 86% 54% 66 % 106% 147%
—Eversource (G) 143% 64% 54% 53% 54% 65 % 71% 119%
National Grid { G ) 162% 74% 57% 55% 62% 66% 75% 112%
w— it (G ) 127% 64% 49% 53% 56% 56% 73% 108%

Highlights

DNV GL i www.dnvgl.com

Percentile Breakpoint Differences

A Gas PAs6populations have a narrower range of annual account
therm usage between their 10'" percentile bin and their 80"
percentile bin, whereas annual account kWh sizes for the electric
PAs begin to increase dramatically starting at the 60" percentile
bin (Sections 5.4.2 and 6.4.2).

A Increases in consumption breakpoints across percentile bins are
much smaller for gas PAs than for electric PAs (Sections 5.4.2
and 6.4.2).

March 2017
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Iil KEY

Statewide, gas PAs have larger contribution FINDING
ratios in the bottom 30% of their population than
electric PAs

Overall contribution ratio comparison i 2015, electric & gas

| mplications

A The availability of more
measure options for small-
and medium-sized gas
customers creates more
savings opportunities
among this population.

A Gas PAs will likely continue
to have higher contribution
ratios in smaller bins, due
to the relative savings
impact that gas measure
options have on each
participating accounté

Becbic Gas consumption.

2013 Cantribet e St
N

Qg

2015 PA Consumption Percontile fis Smey

A Accounts in gas& smaller population install a wider variety of H |g hli g hts
measures than the corresponding electric population, which
installs predominantly lighting measures (Section 4.4).

A This year, relative savings for gas®& smaller percentile bins were
larger than relative usage. This is due primarily to accounts in
gas® smaller percentile bins installing a variety of end use
measures, while accounts in electric smaller percentile bins
installed primarily lighting measures (Section 6.4.2).
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I:I KEY

Town-level electric consumption-weighted FINDING
participation over the last five years indicates
that PAs have continued to engage many of
their larger customers.

| mplications

1Y Nearly all of the largest electric accounts belong to 34 of the 100 towns with over 50% of

: consumption-weighted participation. The majority of these large electric accounts are repeat
I participants.

:‘IT The sustainability of large customer repeat participation is unknown. PAs may discover

I additional savings opportunities by engaging towns with lower consumption-weighted

: participation.

Longitudinal account penetration rate by town 2011-2015, electrici including unlinked tracking
data

- '—. pe—s | o

2011-2015 Consumption Weighted Participation
as Percent of Town Consumption

Not Served by PA

No Participants Identified
MiLess than 10%

11% - 20%

21% - 30%

31% - 40%
B41% - 50%
M Greater than 50%

3¥

{
dl

Q

A The combination of high consumption-weighted
participation and lower account-level participation suggests
that the PAs have continued to be successful in engaging
larger accounts over the past five years (Section 5.4.1).

A Eversource, National Grid, and Unitil engaged beyond 50%
of their consumption-weighted population in many cities
(Section 5.4.3.1).
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Installation rates and absolute savings from
aerators and spray valves have continued to
decrease for the gas PAs since 2012.

ications Historical gross savings by end use, gas
Specific End Use GEOSS/S RS
2015 2014 2013 2012 2011
Aerators and Spray Valves 494,692 501,164 876,581 1,552,424 792,262
A Spray valves have Boilers 373,701 1,403,543 1,048,483 1,670,502 1,166,508
been a relativel Building Shell 1,034,682 737,178 905,415 461,581 661,391
: y CDA 1,822,571 672,191 913,452 527,465 276,529
accessible and CHP 33,914 ] ; - ;
consistent source of Compressar - 7,281 - - -
savings for the gas Controls 1,259,155 1,509,757 2,060,000 2,763,133 1,461,789
ati Cooking 114,714 179,721 145,472 100,252 60,521
population. DEEC 50,150 - = = -
Dishwasher - 1,046 - -
A The decline in their BiyE] - e - - -
. lati Equipment 2,832,986 3,225,399 1,954,569 378,532 299,174
installation rates Fumace 37,488 5,299 36,892 51,064 79,268
may have Heat Pump = 18,664 - = -
implications for Hot Water 96,056 169,201 85,594 297,066 263,755
R FroenoF HVAC 8,276 743,036 - = -
future participation HWAC-Chiller 433,147 511,559 709,342 - 1,097,365
in the gas market. HVAC-Heating 52,808 62,025 79,451 103,322 84,496
Low-Flow Show erhead 443,339 179,360 147,777 89,763 50,410
A It may be beneficial Motors 82,581 71,544 9,834 112,157 5,008
Other 681,147 3,556,161 1,872,408 3,767,164 2,397,420
for the gas PAs to Process 169,037 198,563 = 708,852 411,045
develop new Refrigeration - 3,850 - - -
strategies for Steam Traps 1,604,766 1,539,038 1,322,177 1,343,244 676,066
Total 12,125,611 15,300,725 12,167,447 13,926,522 9,783,407

increasing spray-
valve installations.

A Spray valves continue to be one of the primary measures installed
by small accounts (Section 6.1.1).

A The Accommodation and Food Services industry sector continues its
historical trend of having the highest absolute number of
participants. This is caused largely by aerator and spray valve
installation by Columbia and National Grid (Section 6.3).

A Public Administration has a high participation rate in 2015. While
there does not seem to be a systemically high end use, aerators and
spray valves are some of the few measures contributing a high
number of measure installations for this sector (Section 6.3).
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For gas PAs, the manufacturing sector has been
heavily engaged over the past five years, and
has consistently contributed a high proportion
of gas savings.

A Gas PAs may need to develop new strategies to encourage multi-
year participation from large manufacturing accounts, and
continue to achieve savings.

A The consumption-weighted penetration rate for manufacturing
illustrates that 60% of the overall population could still be
engaged.

mplications

Longitudinal analysis summary by industry sector - gas, 2011-2015

Longitudinal Longitudinal Mark Consumption-
Industry Sector proportion of proportion of q a:r i - weighted market
total savings total usage penetration rate penetration rate

Accommodation and Food Services 7.3% 9.0% 21.6% 44.0%
Administrative and Support e_md Wagte 0.1% 1.0% 4.4% 5.00%
Management and Remediation Services

Agriculture, Forestry, Fishing and Hunting 0.4% 0.2% 8.4% 76.1%
Arts, Entertainment, and Recreation 0.8% 1.3% 9.3% 26.8%
Construction 0.5% 1.3% 3.2% 11.0%
Educational Services 17.2% 10.7% 14.4% 36.2%
Finance and Insurance 0.9% 1.2% 4.3% 26.1%
Health Care and Social Assistance 9.4% 7.5% 9.6% 54.3%
Information 1.1% 1.0% 7.0% 22.9%
Management of Companies and Enterprises 0.2% 0.4% 4.1% 26.9%
Manufacturing 25.5% 18.6% 6.6% 40.1%
Mining, Quarrying, and Oil and Gas Extraction 0.1% 0.1% 3.0% 6.5%
Other Services (except Public Administration) 2.8% 3.8% 6.8% 17.9%
Professional, Scientific, and Technical Services 6.7% 7.6% 6.7% 22.3%
Public Administration 3.8% 4.9% 8.5% 15.8%
Real Estate and Rental and Leasing 6.8% 8.8% 6.3% 21.2%
Retail Trade 2.4% 5.8% 6.7% 25.4%
Transportation and Warehousing 0.2% 1.7% 2.4% 3.5%
Utilities 5.4% 3.8% 3.6% 55.6%
Wholesale Trade 1.4% 1.4% 4.8% 31.8%
Unknown 7.0% 9.9% 3.2% 16.8%

A This sector is one of the largest consumers in the gas market, as
well as a primary source of savings each year (Section 6.3).

A Participating accounts in this sector make up 40% of gas market
usage over the past five years (Section 6.4.3.3).

A The manufacturing sector has also achieved high, but flat, savings
for participating accounts that could be matched to the billing data
(Section 6.3).
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2 INTRODUCTION

2.1 Projecto bjectives

The overarching objectives of the C&l Customer Profile  project are to integrate the Massachusetts P As 0
billing a nd tracking data into the MA C&I Evaluation Database , and to analyze these data in order to identify,
quantify, and report on the evolving trends in the C&lI energy efficiency landscape , which inturn will  inform
the development of hypotheses for deeper research.

The objectives of the MA C&Il Evaluation Database are:

1 To ensure the maintenance of customer -level data confidentiality

1 To provide a standardized, time -series, statewide view of the PA sbtracking and billing data

I Tosupport adiverse and robust array of drill -downs and roll -ups of PA data , focusing on various
attributes to provide unique insight into PA C&l efficiency accomplishments

I Tominimize data requests onthe PA teams

The C&I Customer Profile Report serves as the vehicle to aggregate and summarize the account and project
level details contained in the C&I Evaluation Database , inaccordance with  the P As @nd EEAC Consultants 6
ultimate objective to

Generate cross - PA views of the data at as granular a level as feasible without compromising
customer or project data confidenti ality .2

2.2 Overview of approach

The 2015 C&I Customer Profile project consists of two major tasks, summarizedin  Figure 2-1:

2 This principle was articulated during the 2012 C&l Customer Profile r  eport and subsequently reaffirmed in the scoping,
analysis, and reporting for the 2013 C&I Customer Profiler  eport.
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Figure 2-1.Summary of primary project activities

—
Task 1: Add 2015 C&l tracking and billing
data to the MA C &I Evaluation Database
9 Collect PA tracking and billing data for 2015
9 Organize and add data to the MA C &I Evaluation Database
9 Provide detailed documentation to the PAs on the status of data
completeness
4
—
Task 2: Analyze and report the 2015 data and
historical trends
1 2015 C&l Expedited Customer Profile analysis and report
I 2015 C&l Comprehensive Customer Profile analysis and report
J

2.2.1 Add 2015 C&l tracking and billing data to the MA C&Il Evaluation
Data

This task consists of the following four steps:

1 Assessing the sources and the completeness of data delivered ; the quality of the variable -level data
including logical fit and consistency;  and other key considerations needed by project teams
1 Documenting the steps taken to extract, transform, and load (ETL) the billing and tracking data in order

to ensure consistent and corr  ect standardization assignments

M Conduct ing data maintenance to ensure  that 2015 data fields are integrated for use in linking time
series and field survey  data

1 Producinga Summary of D ata Completeness memo and apprising the PAs and EEAC Consultants  of the
final field population and quality in the billi ng and tracking databases

2.2.2 Analyze PA tracking and billing data

The 2015 C&I Customer Profile analysis was broken into two tasks in order to provide the PAs and EEAC
Consultants first with expedient preliminary analysis and results after we had completed da ta collection, and
finally with comprehensive analysis and results. These two tasks were:

To perform  the Expedited C&l Customer Profile analysis T This level of analysis is designed around
updating existing analysis from previous C&l Customer Profile repor ts. This analysis was limited to a
finite number of tables and figures based on the 2014 C&I Customer Profile report. Attachment C
(included with work plan submission) is the most current submitted draft of the 2015 Expedited C&lI
Profile report. DNV GL rep  orted on summary -level statistics for the PAs, including the total number of
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accounts and the number participating in a C&l efficiency offering, and the gross quantity of energy
consumed and saved

To perform  the Comprehensive C&| Customer Profile analysis 7 DNV GL updated and continued to
build on the comprehensive analys es performed for previous annual C&l Customer Profile  reports. We
inco rporated the additional guidance received in the comments onthe 2014 C&I Customer Profile  report,
feedback from the i ndividual PAs and EEAC Consultants, and comments received on the Expedited C&l
Profile report.  Our analysis included:
1 Alltables and figures presented in the 2015 Expedited C&l Customer Profile report
I Updating the base analysis tables and charts from previ ous C&l Customer Profile reports with 2015 data,
focusing on PA -level participation, average savings, participant -weighted savings, and average
participant savings
1 Updating the detailed PA Summary Tables and the By -PA Breakdown Tables from the 2014 C&lI
Customer Profile report
1 Updating all time  -series analyses to include 2015 data and ensure any new data (e.g. building use) that
can be passed back to previous yearo6s data is included
1 Conducting exploratory data analysis on the impact of very large projectsin efficiency savings by

reporting on means, medians, and other descriptive statistics or text where appropriate

1 Investigating categories of measures implemented within end uses to understand the scale and
proportional savings contributions of the specific ¢ ategories

1  Updating the geographic information system (GIS) analysis to:

7 Identify and quantify the current <eeehsavings, consumption, and participation
7 Identify and quantify town -level aggregate participation from 2011 through 2015 by raw and
consumption -weighted percentage

7 Identify and quantify differences in dual fuel PA  -served towns

7 Identify and assess  notable trends from the address -level data

7 Update the Energy Use Intensity maps from 2014
DNV GL analyzed the PA data by calculat ing reporting  statistics ( account participation, consumption -
weighted participation, etc.) for a range of metrics at different levels of granularity. Specific details
concerning the metrics used in this report can be found in section 33.

2.3 Organization of report

This report is structured somewhat differently from reports of previous years. This  new structure is designed

to focus the analysis, primarily, within a single fuel type (electric or gas) and provide increasing levels of
detail into each market. The primary sections of the report are:

1 Methodology (section 3) provides details into any assumptions, caveats, and items of note used in
the analysis approach for the report. These details are impo rtant to both the electric and gas market
analyses.
1  Electric and gas combined summaries (section 4) shows details into the electric and gas markets
which | ay the foundation for each mar ketdsandtablestpeesehteeltch anal ysi

this section allow for comparisons across the markets.

1 Electric market analysis (section 5) and gas market analysis (section 6) contai n the bulk of the

analysis performed f  or the 2015 C&l Comprehensive Customer Profile report. These sections are
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structured in a similar pattern allow for easier movement across sections. The general structure of each

section is:

Statewide results

End use breakdown

Industry sector analysis

By PA summary , which consists of analyses comparing PAs

Within PA summary, which provides PA -level charts and tables for analysis presented in the previous

section. The purpose of this section is to allow users to see details of potential interest about indiv idual
PAs.

= =4 =4 4 -

Throughout the report there are many observations and discussions of analysis that relate directly back to
the key findings presented in the Executive S ummary (section 0) and the C onclusions (section 7). In order
to help guide the reader though each section , the following symbol has been added throughout the report

"= Look for this symbol for text the relates directly to key findings.
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3 METHOD OLOGY

This section details the approach we used for the database development and analysis phases of the C&lI
Customer Profile project.

3.1 Dataa cquisition
DNV GL be gan the study by requesting 2015 tracking and billing data for all C&I customers from the electric
and gas PAs. Specifically, DNV GL requested:

1 Tracking data pertaining to the customers, projects, equipment, and vendors associated w ith 2015
energy efficiency measures.
1 Billing data including customer information and consumption records for each billing period in 2015

DNV GL received a wide variet y of file types and formats in response to this request. The study team

thoroughly reviewed the data and coordinated with the PAs to identify additional files to fill in data gaps. The
bulk of the data was received by the third quarter of 2016 . However, wo rking 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&l evaluation projects as new material becomes available during the project lifecycle. s
For mo re detail on the data acquisition process and the original data request memo, please see Section 8.11.

3.2 Data collection and database development

This section provides information on the data ¢ ollection and database ETL  process u sed to populate the
central repository for all PA billing and tracking data. All detailed data are stored in a consistent format at

the most granular level possible, in a framework that allows data summarization at  whatever level needed
by PAs and EEAC Con sultants for analytic undertakings. This task consists of the following four steps:

Assessing the sources and the completeness of data delivered ; the quality of the variable -level data
including logical fit and consistency; and other key considerations nee ded by project teams

Supporting documentation of steps taken t o extract, transform, and load the billing and tracking data to
ensure consistent and corr  ect standardization assignments

Conducting data maintenance to ensure that 2015 data fields are integra ted for use in linking time series
and field survey data

Producing a Summary of D ata Completeness memo and apprising the PAs and EEAC Consultants of the final
field population and quality in the billing and tracking databases

3.3 Data analysis
This section det ails the data analysis that we conducted for this report. Our analysis included:

1 Alltables and figures presented in the 2015 Expedi ted C&l Customer Profile report

35/n this re gard, each year 6s Cust omehecuPentcCkliEVakatign Database ratBer than a follp giasicdpttre af data that

will not ever be revised. As PAs identify new attributes that yield better insight into the data, DNV GL incorporates them i nto the Evaluation
Database and retroactively a  pplies them to the time series data.
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1 Updating the base analysis tables and charts from previous C&l Customer Profile reports with 2015 data ,
focusing on PA -level participatio n, average savings, participant -weighted savings, and average
participant savings

1 Updating the detail ed PA Summary Tables and the By -PA Breakdown Tables from the 2 014 Cc&l
Customer Profiler eport

M Updating all tim e-series analyses to include 2015 data , and ensure that any new data that can be
passed backto p revious years 6data (e.g., building use) is included

M Updating all previous yearso6 dat a

1 Conducting exploratory data analysis on the impact of very large project s in efficiency savings by
reporting on means, medians, and other descriptive stati stics or text where appropriate

1 Investigating categories of measures implemented within end uses to understand the scale and
proportional savings contribut ions of the specif ic categories
1 Updating the geographic information system (GIS) analysis to:

- ldentify and quantify the current -eeehsavings, consumption, and participation

- Identify and quantify town -level aggregate participation from 2011 through 2015 by raw a nd
consumption -weighted percentage

- Identify and quantify differenc es in dual fuel PA -served towns

- Identify and assess  notable trends from the address -level data

- Update the Energ y Use Intensity maps from 2014

DNV GL analyzed the PA data by calculating repor ting 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 ; calculation details a re addressed below.
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Figure 3-1. Visualization of the analysis cube for the C&I Customer Profile r eport

.j: Statistics Dg‘ Analysis Grains ‘:\:’ Metrics

Our analysis involve d generating the following statistics for the various analysis lenses:

1 Accountp articipation. 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: AWhat percent of atedmaneffideody proggiamg account s
for each PA?0

004000 O 0 Q0 Ao QRETND ¢ HGo @E RO & dO QE &
00600V OOE OFBND ¢ GO DE RO G OO QE &

1 Consumption -weighted p articipation . This statistic look s 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 popul ati on. I't can answe
total manufacturingcons umpti on for each PA participated in an effici
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1 Population savings achieved . 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 s uch as: AHow much energy did t
Massachusetts manufacturing sector save relative to its tc

YO & YOUL OREE O 0 QG "QRGE QEETENID ¢ H A @E RO & OO QE ¢
Yo & OEET OG K OHWEDE DETHD & O DE RO A DO QEE

1 Participan t savings achieved . This statistic looks at the energy savings from participant accounts
relative to the consumption for those participants only.l't can answer questions such
energy did participating manufacturers save relative to their consu mption?o0

YO & YOU QRED G 0 QO QLo QRTINS ¢ G a @ E RO & 0O QE &
YO & O£ E D 0a % 60GE £0 Qo Aot QEEANI XIS & DG O i) Qid DO QE ¢

1 Penetration rate . This is an expansion of the faccount participati
a single year. It can answer questions such as: HAWhat perc
efficiency programs over the pas t five years?ao

06 & aRY: QD6 6 Q0 "Arorexd QReTENID & O o MOOEE | Qd £ &
06a00TY:E QUED 0 a @ aRE FOEEND & da MBI Qa £ ¢

1 Consumption -weighted penetration rate .Thi s is an expansi on o-fveighttde ficonsum
account participationo statistic tlhcantansives quastonssuchas]l at ed t o ¢
AWhat percent of total P Aipated in anieffigiebcy pragrarh ia the ppsafivet i
year s?o0

YO & OEED 64 WE 0D 0 Q0 Arione QETEID & o MQAEE | Qa £ &
YO & OEE( OGH ORMNE QPED 6 0 © WOE WWEENID £ o YQOWE | Q& é &

1  Contribution ratio . This statistic looks at the proportional savings contribution to total savings for a

specific analysis bin relative to the pr oportional consumption contribution to total consumption. This

|l ens provides a more normalized view of a binds savings re
population level weights.

YOU OREGE O GOIQRI
"Y€ 0l UTRE d e O 0 @ IQK
0¢ei 0anfd éawiQi
“YE 0G¥aE [ 6 O QB Q&FE O 0 QI

1 Longitudinal savings achieve  d. This statistic looks at the energy savings of efficiency participants
of the entire time horizon of the report (2011 -2015) relative to the total energy consumption over
the same period. This statistic provides insight into the
in the Electric market over the past 5 years?o0

YO & YO L OREM 1 0 QGO Qrpiont QRTINS £ G a @K RO & (X DB N 6 O & 6 OWETDO |
YO & OEE D OG K OHMWEOEIDEEND & Oa 0E RO & (U BB A & a 6ETLHNT | @R B
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3.4 Data profiling and integration into the C&l Evaluation

Database
Once data were acquired from the PAs, DNV GL standardizedt he data to a consistent format using the ETL
process.
1 Inthe extract phase, webrought the PAsd raw data into a standard | ayou
matches , and assembled any relational files that needed to be constructed from the raw data . We
deve loped a mapping matrix to document the data elements provided by each PA, the final field that
each of the PA attributes was assigned to, and the percent age of the field that was populated with the
PAGs fat a.
1 Inthe transform phase, we cleaned up any non -standard data values  and populated missing key data

fields by consulting with PA s and technical advisors , and by using year -over -year links to pass through
missing data . The study team also  ensured that the extracted data from each PA conformed to the
acce ptable field values for the aggregated PA data.

1 Inthe load phase, we  loaded the transformed data into the master database.

DNV GL documented all steps taken to extract, transform, and load the billing and tracking data to ensure

consistent and correct s tandardization of data values. We then submitted a ~ Summary of Data Completeness
memo to the PAs and EEAC  Consultants describing the final  loading and percent completion of the requested
data attributes, and any limitations identified inthe P A sbilling an dtracking data extracts

3.4.1 Merging billing and tracking data

Merging customer billing and tracking information was a key step in the transform phase of the ETL process.
This task combined the consumption and demand ndwdsoompededi on f or
in three steps  as shownin Table 3-1.

Table 3-1. Steps to merge billing and tracking information

Step Allows calculation of: Merge success rate

. Consumption -weighted participation,
1. Merge 201 5 tracking d ata to

o population savings achieved, and participant See Table4 -1
201 4 billing data

savings achieved

2. Merge 2015 tracking data to

o Account participation See Table 4-2
2015 billing data
3. Merge 20 15 tracking data to o
) Repeat participation See Table 4-3
201 4 tracking data
4 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 tha t they intended to provide.
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One common cause of unlinked data was having missing account numbers in the tracking data. Additional

causes of unlinked data included incomplete billing data or mis -keyed accounts inthe P A &racking system,

new construction accounts that did not ha?Vacoantsthatdidmotd i n the pr
contain all necessary IDs for merging and could not be corrected when being included in the MA C&l

Evaluation Database, line item corrections in the underlying data systems , one to many relationships

between measures installed and billed accounts, and missing accounts in the billing data provided by the

PAs. The year -over -year variation in rates is also impacted by accounts opening and closing , in addition to

the fact that the account population is not a static population through time. The success rate values help

determin ehow much of a given yearo6s tracking dat analysessinuhised f or eac
report, but variation from year to year is expected, and a lower number in any given year should not be

construed as fAworse.o

Being an active P A &csstomer is a requirement for participating in PAs Oefficiency offerings, and itis almost

certain that unlinked accounts listed in the tracking data were active customers in the billing data at the

time of their participation . Therefore, while unlinked accounts were not included in analysis where merging

tracking to billing data was required, t hey were included in all other  population -level analyses in order to

accurately capture the PAs  6energy efficiency accomplishments. Th is approach allows for the possibility of

two different savings numbers, depending on whether t he table is uwvdisngribalildedécor donl
linkedrecords ;06 t his mostly i mpacts t abl ebygenbrgyesek-relatgd nebtdioswn pr oj ect s

3.4.2 Reviewing and reprocessing data

In order to support consistent year -over -year comparisons, the study team revi ewed and updated 2011,
2012, 2013 and 2014 data to improve quality and fill in missing values. DNV GL performed several checks to
validate the data after the billing and tracking account -level data were merged. Due to the aggregation
methods, there were some anticipated differenc es between the raw data and the processed data. As a result:

1  This report uses the gross tracked savings rather than net savings for all metrics.
T The #dAprior year 60s airothesepom plightlyeexcéed d a the numbers in the raw data due to the

extrapol ation process that generates a full yearbés equivalent
1 Missing demand values for electric records have been filled in for the 2011, 2012, 2013, 2014 and 2015

billing data using linear regression. For additional details see section 345.

In accordance with the 2013 C&I Customer Profile report, DNV GL continues to use 2011 billing data

(instead of the 2010 billing data) as the denominator for historical 2011 savings calculations . This approach
coul d 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 population savings) are

detected, they are actually the result of trends in the tracking data , rather than an artifact of the billing data
denominator.

As in past Customer Profile studies, DNV GL uses a custom - built composite geocoder in ArcGIS to place
accounts at the appropriate location in Massachusetts. 6
5This is one of the reasons why the current yearo6s tracking to enatog taoughthgyevdlr 6s bi I | i ng
not reach 100%.
6 The geocoder is the tool that takes a description of a p hysical location (e.g. , an address) and converts it into coordinates that can be correctly
placed in geographic space relative to one another. DNV GLO6s geocoder wuses mdihctudingthe NArLeval8 taxsdata, the Gitg
of Bostonds ABsessareéata, dIGHR line files and Zip Code Tabulation Areas from the US Census & to attempt to standardize and match
PA-supplied address information to the most granular  corresponding spatial location.
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In the 2014 study, DNV GL updated the composite locator logic used to generate parcel -level geocodes. This
update 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 a Iso allowed DNV GL to leverage third -
party data & most significantly building use and square footage data 0 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 tow n level.

3.4.3 Industry sector

Industry sector methodological updates did not affect any metric calculations in the report, but did affect

which accounts fall into which industry sector bins for reporting purposes, as accounts can be updated with
new/different  industry sectors as new PA provided data becomes available. As industry sector is a key filter,
this methodological update affected a large number of sections , although the quantitative impact of this
update was generally negligible

Consistent with the me  thodology established in the 201 4 C&I Customer Profile report, DNV GL uses the 20
unique descriptions of two  -digit NAICS codes to assign each account a single unique industry sector that is

consistent within each year as well as across all years of billing and tracking data maintained in the MA C&lI
Evaluation Database. When data was in formats other than a NAICS code (  Table 3-2), DNV GL used
crosswal ks to bring the dat a-digitaNAlGSsedioest 0 equi val ent t wo

Table 3-2. Business data classes and differences using a data center as an example

Degrees of Detail:

Code Descriptio n Data Center Example
Standardized code with increasing levels of
detail starting at two digits and increasing to
six digits. Periodically updated by the US ) ) )
NAICS Code Office of Management and Budget ; last update 51-> 518-> 5182 -> 518210
was in 2012. Inten  tis t o alléw for a high level
of comparability in business statistics . 0
Standardized code with increasing levels of
detail starting at two digits and increasing to ) )
SIC Code four digits. Phased out in late 1990s ; no longer 73-> 737-> 7374
actively m aintained.
Verb a_ll ' PA-SL_Jpplled names or codes  providing a Data Center, Server Farm,
Description description of the  account. Non -standard across Information Technolo
or PA Code PAs. oy
DNV GL continued to leverage pilot tax -parcel use codes for accounts for which the PA did not supply a
business classification code. The t ax 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 NAIC S industry sector, 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 tax code associated with the largest square footage for all
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building included inthe p  arcel. 7 Table 3-3 provides the list of NAICS code industry sectors, and the brief
definitions of the 3 additional classes DNV GL uses along with the rationale behind them.

Table 3-3. NAICS codes used in the C&l Evaluation Database

11 Agnculture, Forestry, Fishing and Hunting
21 Mining, Quarrying, and Oil and Gas Extraction
22 Utihities
23 Construction
31-33 Manufacturing
42 Wholesale Trade
44-45 Retail Trade
4549 Transportation and Warehousing
51 Information
52 Finance and Insurance
53 Real Estate and Rental and Leasing
34 Professional, Scientific, and Technical Services
53 Management of Companies and Enterprizes
56 Administrative and Support and Waste Management and Eemediation Services
61 Educational Services
62 Health Care and Social Assistance
71 Arts, Entertainment, and Recreation
72 Accommodation and Food Services
81 Other Services (except Public Admimistration)
82 Public Administration

Source:  http://www.census.gov/cgi -bin/sssd/naics/naicsrch?chart=2012

In addition to the NA ICS codes, DNV GL has one additional industry sector code,confaildnknown, ¢
accounts for which either no sector data are available or the data provided are not classifiable into a sector
(such as a NAI CS c o Ohsisar updat@ ®ondhed 20d4) . C&I Customer Profile report , in which

there were three additional industry sector classifications :ANo Data, o6 AN/ A, 0 and24UJnknown. 0O
C&Il Customer Profle r eport, AiNo Dat ao c oforshich ttieedPA did notiprevide anyirsformation,

and for which taxdatawasunab | e t o match with the record. AN/ A0 was a code
MA Level 3 tax database, indicating that  the record merge d successfully to the tax data, but the tax code

was unable to provide it with a NAICS match. This year, all three variations of absent industry sector data

are binned into the singlecode A Un k n odwn

3.4.4 Enduse

Within the tracking data there are varying degrees of detail around what was specifically installed for each

project. As part of the process for incorporating the 2015 track ing data into the MA C&I Evaluation Database,
each unique end use description provided by the PAs is cross -walked to a standardized set of values within
either electric or gas data. The 2015 C&l Comprehensive Customer Profile report on classifications of t he

tracking data using the field s end use impacted (broad) and sub -end use impacted (specific). The categories

7 This introduces the opportunity of misclassified rec ords, 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 anedwilbé5 are both @
accurate.
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aresi milar to the MA Technical Research Manual (TRM), but all ov
AiCombined Heat &HPI whHtbwoaldad h(er wi se be | abeled as®iCustomod end u

3.4.5 Demand regression

The demand field for electric billing accounts has historically been provided by each electric PA. In general,

PAs have been able to provide the demand value for about 50% of accounts, with the av ailable data focused
primarily on larger accounts. DNV GL used PA -provided data whenever they were available, and consistent

with the 2014 analysis, extrapolated missing values using a regressed demand based on a linear

approximation using the consumption for each billing interval for electric accounts.

Consistent with the methodology begun in the 2014 C&I Customer Profile report, DNV GL used the
estimated demand model described below. We also:

1  Trimmed out the bottom and top 1% of accounts that did include demand in the raw data. These are
large accounts that decreased the explanatory power of the model.

1 Dropped all missing and zero demand values from regression, as it is not possible for an account to have
consumption and no demand; in these instances, DNV GL assumes the zero actually represents a
missing value rather than a true zero.

1 Dropped all accounts with negative consumption for a period from the regression. It is assumed that
these are either account adjustments or net metering accounts.

1 Dropped all accounts from the regression with missing o r zero consumption for a period

DNV GL used this approach to extrapolate missing demand for all years from 2011 1 2015. Estimated demand
is calculated with the following equation:

Of 0 QEOORDE WE 0 QB 1 H 0 & PV HOQVDROAGO ¢ i
Which can also be expressed as:
0 Qddmacg @ 1 268¢& 6ap o0t

The results from this equation are used only to fill missing data. No PA -provided data are overwritten during
this process. The purpose of this process is to place accounts within the most appropriate demand bin,

which is based on ranges of peak demand size. DNV GL checked account demand across years and found
that, overall, the methodology was able to place accounts in a similar bin when compared to actual demand

values.

3.4.6 Upstream lighting data

Program tracking data from upstream programs included both lighting and HVAC in 2015. The integration of

upstream data impacts all calculation metrics and sections of the report since it is such a large proportion of

the number of measures in the electric PAsd tracking data. Sir
data as possible while remaining succinct, we note the inclusion of upstream data for the electric sections in

the caption for each table or figure.

8 Preliminary dat a mining by the ongoing PA Differences study suggests that some PA tracking systems accurate capture custom measures at the e nd
use level, but that for some subset of these custom measure the detailed project description may be at too high a summary lev el i one example
is the occurrence of custom HVAC, chillers within the gas tracking data where the actual project is insulating a chilled wate r loop rather than the
chiller unit itself. This could not be verified from the data available for the C&l Customer P rofile; the resulting implication is that potentially for a
small subset of custom projects the detailed project information the individual project detail may be misaligned at the granu lar technology level.
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Since 2014, the PAs have been able to provide DNV GL a single upstream lighting dataset containing
measure -level records across all four e lectric PAs . This final Excel file presents a consistent data grain across

each PA, and fields that enhance DNV GLO6s ability to analyze t
Key fields are installation address, customer name, measure description , quantity installed, and line item
savings.

Two key data manipulation steps were leveraged, per guidance from the PAs, to ensure that the upstream
sales data were consistent with the rolled -up monthly totals they replaced:

1 Savings for the PAs 6measure -level data were es timated using PA -provided assumptions received by the
Impact Evaluation for Upstream Lighting Program (P58) team.

M The measure -level data did notalways match perfectly with the PAsb6annual aggregate totals. This was
addressed by subtracting the sum of the measure  -level data from the aggregate year total to generate a
single record to  the tracking data that captured the difference between the project -level upstream data
and the PA -supplied aggregate data.

Each year, DNV GL also attempts to f ill in missing account numbers for the upstream data, when possible.

This is done by matching upstream addresses wit Anywhdrdtheegess i n tt
is only a single known account for the address , DNV GL can fill in the upstream lighting data with an account

number, this fill results in a ~30% assignment rate of account IDs to the upstream data. If an account

cannot be identified using address information, a temporary ID is assigned using the raw address as the

data grain; the im  plication of this assumption is that the majority of the upstream data participant counts

indicated number of addresses as opposed to a unique customer at a unique address.

Upstream lighting data continue to present a challenge , and a risk of overstating  unique participation,
particularly for smaller towns. Because accountIDs are not collected during the course of the program , DNV
GL must assign unique temporary IDs to upstream data  every year .To dothiswe leverag e unique

addresses that were able to lin k to billing data  via our custom geocoding tool, where there is a 1 to 1 match
between the standardized address and accounts in the billing data . Since 201 3, about 30% of upstream data
were able to be assigned to an account inthe billing data  (as a unique address with only one customer)

each year . Below are issues to keep in mind when ever the analysis includes upstream data  °:

1 Because new temporary accountIDs get assigned every year, itis possible for the same account ,
participating in multiple years , to appear as a unigque participant each year, causing the overestimati on
of participation across time.

9  Since 70% of the data does not have known account IDs, itis likely that unidentified accounts are
participating in both upstream and non -upstream programs , both within a single year and across time
This will also cause the overestimati on of participation rates.

1 Lastly, although on asmaller scale, if multiple accounts ata  single location participate in the upstream
program they are counted as a single part icipant , which canresultin  under estimating single -year
participation.

9 For a more complete walkthrough of these points , see Appendix 8.10
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3.4.7 Upstream non-lighting data

Upstream non-lightng dat a have increased in occurrence since the progra
the data quality of upstream data has increased an d become more comparable across the PAs. In 2014, one

PA provided DNV GL with the line item measure type, location, and savings (similar to the lighting format),

the remainder of the PAs6 data included the measavings.Inl ocati on &

these instances, the savings were available as rolled up totals, similar to the historical format of the
upstream lighting data in the 2011 though 2013 profile reports. These data were incorporated into the MA
C&l Evaluation Database to reflect upstream non -lighting savings.

In the 2015 data, upstream non -lighting data (which consists of only HVAC data) across the PAs are of

similar data grains and contain measure -level savings. The limiting factor of the data, like upstream lighting,

is that th e majority of records do not contain account numbers. DNV GL uses the same methodology as with
upstream lighting , and when account numbers cannot be determined using address matching, temporary

account numbers as assigned at the address level.

3.4.8 Billing extr apolation

Although no methodological updates were made to the billing extrapolation, DNV GL has included the
methodology for transparency given the importance of consumption in the metrics. The billing extrapolation
impacts: Consumption -Weighted Participat ion, Population Savings Achieved , Participant Savings Achieved

Proportional Consumption Ratio  , Contribution Ratio , and Energy Use Intensity
When calculating savings metrics in this report, DNV GL uses the pri or year s conmamduthept i on dat :
currentyear 6 s savinY3Fhdapai or year 0ssusedas thabageling toraflect consumption
prior to any savings derived from the measured6s installation.
1 If the savings were divided by the currentyear 6 sonsumptio n (i.e ., 2015 tracking / 2015 billing) , the

resulting ratio would overstate the savings for accounts that did not havewothof ull yearés

consumption. For example, an account opened in October  would only have three months of consumption
data, butifit installed LEDs during those three months, the tracking data would show a full year of

savings for LEDs. This would result in an inflated savings ratio.
1 Evenif the account were open the full year,  or m odeled out for the full year (i.e ., 2015 tracking /20 15
billing extrapolated), the consumption once the measure was installed would decrease as a result of the
measure. Thiswouldcause an overstatement of the measureds i mpact.
1 As aresult, this report uses the billing data for the year prior to the measure being installed to get an
unaffected baseline for the account (e.g., 2015 tracking / 2014 billing). Since n ot all accounts have a full
year 6 svorth of consumption for the year prior to the measure being installed , the report extrapolates

the consumption, taking weather conditions into account , to fill in the blank consumption intervals with a
representative consumption level thatis then used that as the numerator in the division to calculate
savings ratios ( i.e., 2015 tracking / 2014 extrapolated billing)

Since savings are reported as an annual number , DNV GL needed
accurately calculate the ratio; however, not all accounts had a full year of data. 11 DNV GL extrapolated the
full yeardés consumpt i on tafoseaahgccaurtt. ®NVaGL ased aaniodified extrapolation

10 E.g. 2015 savings divided by 2014 consumption.
11 This situation can occur when a new account is opened in the middle of the year, or when PA systems provide incomplete data.
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approach for natural gas accounts to capture seasonality of gas usage. 12 The effect of this change is that the
extrapolated gas consumption for missing days is a few percentage points lower than if a straight -line
extrapolation were used. For both electric and gas accounts, the extrapolation is applied only to missing

interval days using the following equation:

8hoBbETI 6aN0REL el 6 g YOBREE 0 QQ
Gbwcti oamanes 0 38" e et 1

bhoBdE i édl’]c‘)"(‘ﬁ,d‘“

The majority of accounts included a full year or near full year of d ata. Accounts that were missing

consumption data on average required 20 days of extrapolated consumption number to generate fill in the

mi ssing intervals and generate a full year6s representative cc
can increas e up or down on an account by account basis. To ensure that year -over -year comparisons were

appropriate, DNV GL applies the 2013 extrapolation approach to all data from 2011 through 2015.

3.4.9 Calculating incentives issued

Incentives feature in the Sections 4, 5,and 0, and although we have made no methodological updates to
how we report incentives , DNV GL has included the methodology for transparency. D ependent on the PA
data source, the incentives in the raw data may be reported at the measure level or the project level (with

multiple measures). The following example highlights the differences between project and measure level:

1 PA1 has a project with 5 measures, and a total incentive of $100. However, the incentive data are only
collected at the project level (e.g., project received a $100 incentive for the 5 measures) and the
measure -level data has the $100 cost repeat for each measure for the project in the raw data.

1 PA 2 has undertaken the same project, but records the data at the measure level (e.g., each of the 5
measures received a $20 incentive), for a total project cost of $100.

1  Although the projects had the same cost, if the raw data are summed without taking into a ccount the
different levels of data capture, then the incentive dollars are overstated. PA 1 would have an apparent
cost of $500 (this would be incorrect; the project cost was $100) while PA 2 would have a cost of $100
(correct). To accommodate the differe nt grains of data, DNV GL uses a logic rule to assign a project or
measure cost flag to the individual lines of data.

3.4.10 Box plots

These charts were first introduced in the 2014 C&I Customer Profile report and are designed to supplement
the comparisonof PA' s wi t h context about fundamental difference and sim
both in billing and tracking data, which can help fill in the overall picture about why one PA seems to be

performing differently from another.

In order to provide mean ingful box plots, it was necessary to restrict the analysis only to categories that had
more than 10 accounts per PA. This means, especially in the end use charts, that PAs will be missing from
charts when they  had fewer than 10 accounts in 2015

12 The detailed methodology for how this normalization occurs is addressed in the Commercial and Industrial section of the Massachusetts Top -Down
Modeling Methods Study.
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The plot s can be found in several sections of the report and provide views into the billing and tracking data

using multiple categorical lenses. T he following breakdown provides context into each lens , and notes on

methodology that will influence the data in the ¢ harts:

T Industry  sector by annual consumption shows each PAs market by industry sector (sections 5.3 and
6.3). Additional details on how industry sector is assigned ca n be found in sections 3.4.3 and 8.3.

1 Industry  sector by annual savings provides insight into the rang e of savings values seen in 2015
across PAs and industry sectors (sections 5.3 and 6.3). Industry sectors are filled in by linking the
tracking data to the billing data. Where possible , verbose assignments in the tracking data have been
used to fill in additiona | missing industry sectors.

1 End use by annual savings shows the ran ge of savings values in the 2015 tracking data across the
PAs (sections 1.1 and 6.2).1tis possible that a single account can appe ar in two different end use
categories due to multiple end u ses installed in a sing le year (for example, HVAC and hot w ater).

1 Demand bin (electric only) by annual savings is a unique view of the electric data that can be
provided only by linking trackinga ccounts to billi ng accounts (section 5.1.2 ). This means that most of
the upstream data will not be included in the charts. This view of th e data allows for deeper insight into

potential difference in  the savings PAs are attaini  ng from accounts with similar demand throughout the
course of a year.

Figure 3-2 provides a n example box plot to help readers use the charts in this section. Each box plot
represents the middle 50% of all available data for all PA  accounts ; the smallest 25% and the largest 25%

of accounts are not included in the box plot. 13 The red line always represents the 50 t percentile (median) of
accounts for the PA . If the median is shifted to the left of the box , this means that the observat ions tend to
be smaller ; if the median is skewed to the right of the box , this means that the observations tend to be

larger.

Note thati nthe charts , PAs all have different sized box plots. Th ese size differences are used only to
facilitate readingthe p lots, and donotc orre spondto any real differences between PAs.

Figure 3-2. Anatomy of a box plot

Middle 50% of All Accounts
A

i i
25" Percentile 50th Percentile 75" Percentile
Breakpoint Breakpoint, Breakpoint
Median

3.4.11 Ellipse charts

Included again inthe 2015 Customer Profile report are predicted ellipse charts, wi th 95% prediction ellipse
plots across the PAs and a variety of categorical lenses (such as end use or industry sector) to help readers

13 This is likely to be the most comparable cross -section of each PAG6s market, as ext reendektrgmely largd (dbov¢ Tothl ow 25t h percent

percentile) accounts are most often PA -specific.
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vi sualize each PA6s participating provde Ilthe advantage af shovdangthdr ol e .

entire populat ion, including its specific variation and possible difference in outcome, without compromising
customer data confidentiality . The ellipses can be evaluated using the following steps:
1 The length of the ellipse is largely determined by the range of the size of participating accounts: the
greater the difference between the minimum and maximum usage , the longer the ellipse
1 The width of the ellipse is determined by the variation in savings for accounts that are similar in size.
The more variable the savings ach ieved for each account , th e wider the ellipse plot
1  The overall slope of the ellipse is determined by the correlation between savings and consumption.
Positive slopes indicate that larger accounts are likely to have larger savings based on the 2015 annual

savings results.

Additional information about ellipse plots can be found in section 8.6.
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4 ELECTRIC AND GAS COMBINED SUMMARIES

This section begins with key high -level information that impacts the analysis, tables, and figures t hroughout
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 onin  Sections 5 and 6.

4.1 Merge success rates

Similar to previous years, where possible, the DNV GL team assigned account numbers to upstream data
that included addresses and other customer information. However, most of the u  pstream data did not
include this information or otherwise match, and we assigned these data temporary proxy IDs.

Table 4-1 shows the m erge success rates of the 2015 tracking and the 2014 billing data without the

upstream data;th i s merge will i mpact most of the analysis where the
is presented. Table 4-2 shows the merge success rates of the 2015 tracking and 2015 billing data including

the upstream data.  Table 4-3 shows the merge success rates of the 2015 tracking and 2014 tracking data

without the upstream data, and provides a basic view into year -over -year participation between 2014 and

2015.

It is important to note that while removing upstr  eam data allows for a greater merge success rate , it also

results in a much lower number of accounts for all electric PAs. PAs with small populations can show large

variation s in merge success rates even though most accounts merge. For example, if a PA onl y has 10

participants each year, a match of 8 in year one would show a success rate of 80% but a match of 9 in year

two would be 90%.

Similar to prev ious years, where possible, DNV GL assigned account numbers to upstream data that
included addresses and  other customer information. However, most of the upstream data did not include

this information or otherwise match, and we assigned these data temporary proxy IDs.

Table 4-1. Merge success rates T 201 5 tracking to 2014 billing, upstream excluded
Number of Number of Unique Accounts Merge Merge
Accounts in Successfully Merged to Success Rate Success
2015 Tracking 2014 Biling 2015 Rate 2014
Cape Light Compact 635 546 86% 90%
Eversource 2,998 2,320 77% 89%
Electric National Grid 3,471 3,174 91% 90%
Unitil 67 54 81% 93%
Electric Total 7,171 6,094 85% 90%
Columbia 1,131 950 84% 75%
National Grid 673 595 88% 88%
Eversource 1,291 1,104 86% 84%
Gas Small Gas PAs 167 140 84% 84%
Berkshire Gas Co. 104 94 90% 83%
Liberty Utilities 45 32 71% 84%
Unitl Gas 18 14 78% 85%
Gas Total 3,262 2,789 85% 83%
Grand Total 10,433 8,883 85% 88%
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Table 4-2. Merge succe ssrates 1 2015 tracking to 2015 billing, upstream included

Number of Number of Unique Merge Merge
Accounts Successfully Success Rate Success Rate

Merged to 2015 Billing 2015 2014

Accounts in
2015 Tracking

Cape Light Compact 635 558 88% 91%
Eversource 2,998 2,567 86% 78%
Electric  [National Grid 3,471 3,230 93% 93%
Unitil 67 60 90% 90%

Electric Total 7,171 6,415 89% 86%
Columbia 1,131 789 70% 80%
National Grid 673 569 85% 87%
Eversource 1,291 1,134 88% 90%

Gas Small Gas PAs 167 146 87% 90%
Berkshire Gas Co. 104 95 91% 96%
Liberty Utilities 45 36 80% 83%
Unitil Gas 18 15 83% 91%

Gas Total 3,262 2,638 81% 87%

Grand Total 10,433 9,053 87% 86%

Table 4-3 shows that consistent with previ
consecutive years are much lower than match rates from tracking data to billing data, even for unlike years.

We speculate that this is attributable to
energy efficiency programs two years

Table 4-3. Merge success rates

ous years, merged success rates across tracking data for

the fact that most
inarow. 4

- 201 5 tracking to 201

non -upstream accounts do not

4 tracking, upstream excluded

participate in

Number of Number of Unique Merge Merge
Accounts in Accounts Successfully Success Rate  Success Rate
2015 Tracking Merged to 2014 Tracking 2015 2014
Cape Light Compact 635 128 20% 24%
Eversource 3,471 473 14% 10%
Electric | National Grid 2,998 323 11% 12%
Unitil 67 6 9% 4%
Electric Total 7,171 930 13% 12%
Columbia 1,131 80 7% 7%
National Grid 1,291 107 8% 10%
Eversource 673 52 8% 7%
Gas Small Gas PAs 167 11 7% 7%
Berkshire Gas Co. 104 8 8% 9%
Liberty Utilities 45 2 4% 6%
Unitil Gas 18 1 6% 6%
Gas Total 3,262 250 8% 9%
Grand Total 10,433 1,180 11% 11%

4.2 Industry sector

Section 3.4.3 of this report describes the modifications DNV GL made to the industry sector field starting
with the 2013 C&I Customer Profile project. By leveraging the time series data, links between billing and

14 Upstream data is not  a factor in these merge success rates, as we remove it p rior to merging .
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tracking data, and third party data, DNV GL has

through 2015 (

been able to achieve high data comprehensiveness for 2011

Table 4-4 and Table 4-5). Sections 3.4.3 and 8.3 contain d etails on the industry sector. For

convenience, the one additional DNV GL class leveraged in the tables is briefly defined again here:

T Unknown

does not have a matc

Table 4-4. Percent of accounts with industry sector assigned

is used when the PA provides a code, but it is something like 99999 or a mis
h in the NAICS, SIC, or other crosswalk indices.
was provided for an account.

¢ 2011 to 201

-keyed code that

It is also used when no sector data

5 billing , electric

Billing % Industry Sector Frequency Industry Total Number

Year Available Sector Available of Accounts

2015 87.2% 292,590 335,716

2014 92.8% 292,803 315,419
Electric 2013 95.2% 333,783 350,514

2012 93.8% 313,486 334,306

2011 83.1% 287,813 346,351

Table 4-5. Percent of accounts with industry sector assigned ¢2011t0o201 5 biling , gas

Billing % Industry Sector Frequency Industry Total Number

\CEL Available Sector Available of Accounts

2015 84.8% 114,785 135,356

2014 86.7% 126,222 145,593
Gas 2013 85.7% 127,802 149,135

2012 81.0% 120,139 148,285

2011 73.3% 96,447 131,500

4.3 Unique records
I'n light of

DNV GL conducted a
Thi s
data), and include

longitudinal
provides

C&l Eval

mor e

s elements like consumption

u a sinceo2611,D and thédcargir® sd aecretmh af ew data,
analysis examining the universe of updated billing and tracking accounts.

compl et e
-weighted participation ratios.

view of

participation by
In this section, we first discuss

findings related to billing data, then tracking data. Since the data contained in the C&l Evaluation Database

are actively managed, the data provided in this repor
Customer Profile reports and should be used accordingly.

t supersede the values provided in previous C&l

Unlinked u pstream data are likely to have the following effects on the results presented in this section:

1  The market penetration rates since 2011 are

likely to be slightly overstated.

1 The total number of unique accounts since 2011 is liable to be slightly overestimated, since the

upstream lighting data cannot be matched year

M  The consumption

upstream lighting data cannot be matched to billing accounts.
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ration rate may be slightly lower than reality, since much of the
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Table 4-6 shows the number of ac  counts for each PA in each year and Table 4-7 provides total consumption
for each PA in each year. These tables are intended to provide a baseline for the remainder of the tables in

this report. It is important to remember that for the purposes of this report, an account is the unique

combination of a business entity at a unique address.

As Table 4-6 shows, Eversource electric billed accounts drop in 2014 but move back towards historical levels
in 2015. This inconsistent drop could result in artificially high participation r ates for 2014, rather than
reflecting higher participation in that year.

This table also shows that Columbia has fewer billed accounts in 2015 , and correspondingly less
consumption. This drop in consumption, paired with an increase in participation , indica tes a higher
participation savings achieved and a larger proportional savings rate for Columbia for 2015.
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Table 4-6. Longitudinal universe of unique billing records - unigue accounts

Total number of

Unique Unique Unique Unique Unique nidUe accounts
accounts 2015 accounts 2014 accounts 2013  accounts 2012 accounts 2011 u '(2]311_201[:_)

Cape Light Compact 26,017 25,865 25,635 25,507 25,099 34,686
Eversource 145,721 117,259 162,566 149,574 144,832 208,791
Electric [National Grid 159,993 168,548 158,306 155,605 172,883 234,945
Unitil 3,985 3,747 4,007 3,620 3,537 4,976

Total 335,716 315,419 350,514 334,306 346,351 483,398
Columbia 23,917 34,137 39,397 40,767 40,141 62,441
Eversource 26,102 27,002 28,358 26,513 26,114 37,022
National Grid 74,117 73,395 71,142 70,474 55,163 98,240

Gas Small Gas PAs 11,220 11,059 10,238 10,531 10,082 14,020
Berkshire 5,307 5,277 4,661 4,983 4,646 6,509
Liberty 4,128 3,993 4,186 3,955 3,900 5,267
Unitil 1,785 1,789 1,391 1,593 1,536 2,244

Total 135,356 145,593 149,135 148,285 131,500 211,723

Table 4-7. Longitudinal universe of unique billing records T extrapolated full yeardéds consumpti on
Total consumption Total consumption Total consumption Total consumption Total consumption Total cosumption
2015 2014 2013 2012 2011 2011-2015

Cape Light Compact 789,781,164 880,170,211 871,551,860 850,560,039 848,976,320 4,241,039,593

Eversource 14,137,714,320 14,324,364,796 15,519,259,788 15,421,849,083 15,866,037,784 75,269,225,770

Electric National Grid 11,816,120,800 12,191,981,540 12,286,990,118 12,346,215,367 13,164,380,313 61,805,688,137
Unitil 315,667,075 253,698,410 277,749,412 221,792,807 221,554,768 1,290,462 ,472

Total 27,059,283,359 27,650,214,956 28,955,551,178 28,840,417,296 30,100,949,185 142,606,415,973
Columbia 197,155,365 234,991,618 259,012,313 231,230,555 253,761,384 1,176,151,235
Eversource 260,194,240 284,892,113 239,410,889 263,630,117 250,041,116 1,298,168,475

National Grid 664,990,123 703,799,715 533,141,114 526,037,511 443,155,147 2,871,123,610

Gas Small Gas PAs 101,178,355 87,170,300 83,324,304 74,433,071 78,577,426 424,683,456
Berkshire 42,688,969 40,226,407 39,551,812 35,572,679 39,662,396 197,702,264
Liberty 41,503,792 31,073,574 27,899,251 23,832,304 24,749,384 149,058,306
Unitil 16,985,594 15,870,318 15,873,241 15,028,088 14,165,646 77,922,887

Total 1,223,518,083 1,310,853,746 1,114,888,619 1,095,331,255 1,025,535,073 5,770,126,777
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The next series of tables and figures relates to our analysis of the longitudinal 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.

Figure 4-1 presents the unique number of billing accounts by town in the C&l Evaluation Database. This
view of the data illustrates the preponderance of accounts in eastern Massachusetts, particular ly in Boston
and the surrounding towns. The number of accounts in western Massachusetts is lower than in th e eastern
portion of the state, though there are individual towns with higher concentrations of accounts. Worchester in

central Massachusetts presents an interesting dynamic, with several municipal served towns located in close
proximity to the large PA  -served town. These municipal towns &electric accounts are not captured in the C&l

Evaluation Database . However, in towns served by a gas Pahalectrict i s possi
measure s to be reflected in the gas data as non -energy benefit s.
Figure 4-1. Geographic distribution of electric accounts, 2015 15

Unique Electric Billing Accounts
W1-100
W 101 - 250
1251 - 500
501 - 1,000
711,001 -2,500
2,501 - 5,000
M > 5,000

Figure 4-2 presents the unique number of gas accounts by town in the C&| Evaluation Database. This view

of the data illustrates the preponderance of accounts in eastern Massachusetts, particularly in Boston and

the surrounding towns, although the scale of accounts is smaller than electric. Due to a correction in the
historical data, the number of accounts in Columbia -served towns has been adjusted downward from the
previous version of these maps, last presented in the 2013 C&I Customer Profile Report.

15 Cities with white fill are towns no services by the electric PAs.
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Figure 4-2. Geographic distribution of gas accounts, 2015

Unique Gas Billing Accounts
W1-100
W 101 -250
11251 - 500
501 - 1,000
©/1,001-2,500
2,501 -5,000 ,
> 5,000 P %

This year, there was a substantial percentage (47.2%) of gas accounts that were not present in 2015 , but
were present in at least one of the previous years . This high customer turnover rate could lead to new

accounts in buildings that have already participati on in energy efficiency programs. In 2014 this  percentage
was 27% o faccounts. Similarly,  fewer accounts have participate  d in all five years for both electric and gas
PAs compared to historically.

1  There appears to be a trend shift such that more customers are being identified in few years (2 and 3),
vs. all years, or this year only.
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Figure 4-3. Distribution of billing account multi -year recurrence i electric and gas

2015: 2 ,
2015 Only Gas
2015: 2 Electric 201513 )0 8%
years years 4.4%

5.4% 3.7%

2015: 3 2“'3 2015: 4
years 7.3% years

4.0% 2.8%

Table 4-8 shows the number of participants for each PA in each year, and Table 4-11 shows the participant
savings for each PA in each year. As Table 4-8 indicates, t his year, all PAs saw an increase in unique
participants tha twas greaterthan  in any other previous year . However, not all PAs saw an increase in
accounts billed . This increase in new participants, paired with the decrease and accounts billed only in 2015,
suggests that energy efficiency programs we re particularly successful in acquiring new participants in the
pool of current customers.
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Table 4-8. Longitudinal universe of unique tracking records I participants, including unlinked tracking data

Total number of unique
participants
2011-2015

Unique participants

Unique participants Unique participants Unique participants Unique participants
2015 2014 2013 2012 2011

Cape Light Compact 1,539 1,377 1,209 565 487 4,500
Eversource 12,345 9,672 9,417 4,832 4,293 37,296
Electric [National Grid 12,029 9,655 8,691 3,879 2,735 33,725
Unitil 232 161 168 83 46 634

Total 26,145 20,865 19,485 9,359 7,561 76,155

Columbia 1,131 772 1,007 592 316 3,631
Eversource 673 559 1,036 424 656 3,064
National Grid 1,291 1,619 2,676 2,989 2,270 9,681

Gas Small Ga_s PAs 167 231 328 215 143 997
Berkshire 104 104 255 128 88 616
Liberty 45 93 44 60 28 252
Unitil 18 34 29 27 27 129

Total 3,262 3,181 5,047 4,220 3,385 17,273

Table 4-9 and Table 4-10 show multi -year participation for electric and gas accounts for their respective PAs. The tables

previous year, when DNV GL combined the separate one

1 Notably, all PAs have almost all of their participants over the past 5 years only participating in one year. This is particul

gas PAs.

Figure 4-4 shows multi -year participation

This could be due to the measure sel

-year row s, to illustrate participation in one of any of the past 5 years.

for electric and gas accounts.

participate for only a single year, for both electric and gas measures.
distribution of historic savings across the 5 years

While these various figures initially appear contradictory, w

However,

ections offered by gas. In other words, it is difficult to participate in multiple years for gas.
However, two -year participants have grown proportionally this year for all of the gas PAs.

derived from multi

This figure provides strong evidence that nearly all participants

Table 4-12 and Figure 4-5 below, which present the
, illustrate that a large proportion of savings are
e speculate that al

-year participants.
though mu [ti -year participation represents a small

differ from the

arly true for the

proportion
DNV GL has confirmed

of overall participation , multi -year participants provide a disproportionately large contribution to overall savings.
that the majority of the largest electric accounts are multi -year participants,  which is likely the driver of the
attributed to multi  -year participants.  Table 4-11 shows the participant savings for each PA in each year.
to vary from yea rto year, while savings tends to increase over time, especially for the electric PAs.

total participant gas savings, driven largely by savings drops from the smaller gas PAs.

disproportionate savings
The n umber of participants tends
Unique to this year was a decrease in
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Table 4-9. Electric tracking account persistence by PA
Cape Light

Years

National

Participated Compact Eversource Grid Uniti
1 year 89.0% 93.2% 92.5% 93.2% 92.6%
2 years 8.1% 5.3% 5.9% 5.4% 5.8%
3 years 1.9% 1.1% 1.1% 0.8% 1.2%
4 years 0.9% 0.3% 0.3% 0.6% 0.3%
All5 years 0.1% 0.1% 0.1% 0.0% 0.1%
Total 100.0% 100.0% 100.0% [100.0% 100.0%

Table 4-10. Gas tracking account persistence by PA

NCETS

National

Bate e Columbia Eversource Grid Berkshire Unitil

1 year 92.6% 91.9% 89.6% 91.1% 94.4% 95.3% 90.8%
2 years 6.7% 7.0% 9.1% 7.8% 4.4% 4.7% 8.1%
3 years 0.5% 0.8% 1.0% 1.0% 0.8% 0.0% 0.8%
4 years 0.1% 0.2% 0.3% 0.2% 0.4% 0.0% 0.2%
All 5 years 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Total 100% 100% 100% 100% 100% 100% 100%
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Figure 4-4. Distr ibution of tracking account persistence I electric and gas
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