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1  EXECUTIVE SUMMARY  

 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 ratorsô (PAsô) billing and tracking data. The analysis 

and reporting of the stat ewide data allow the PAs and the Energy Efficiency Adviso ry Council (EEAC) 

Consultants  to :  

¶ Accurately quantify and report on trends and time series evolution in the Massachuset ts C&I landscape  

¶ Develop narratives about these trends and their implications  for a variety of stakeholder interests  

¶ 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 

PAsô standardized data and to data for the state as a whole, while always maintaining PAsô customer and IT 

system confidentiality.  

 Project o bjectives  

The objectives of the C&I Customer Profile project are to integrate the Massachusetts PAsô billing and 

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&I energy efficiency landscape , which in turn 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 

level details contained in the C&I Evaluation Database, in accordance with the PAsô and EEAC Consultantsô 

stated objective to:  

Generate cross - PA views of the data at as granular a level as feasible without compromising 
customer or project data confidentiality .1 

 Approach  

In order to achieve the objectives  of the C&I 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&I Customer Profile 

projects to identify new trends in the data and to 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&I Customer Profile report supersede  those of previous yearôs reports. Thus, a reader wishing 

to understand how many accounts of a certain industry sector existed in a 2012  billing populatio n, for 

instance, should consult the 2012  year in th is reportôs time series tables ra ther than going back to the 2012  

Customer Profile  report . This will ensure that readers are leveraging the most comprehensive and current 

data in t he C&I Evaluation Databas e. 

                                                
1 This principle was articulated during the 2012 C&I Customer Profile r eport  and subsequently reaffirmed each year since.  
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 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&I Comprehe nsive 

Customer Profile report, while key findings in light blue boxes represent findings consistent with previous 

yearsô reports. Numbering has been added for the sake of identification of the findings and are not indicative 

of any level of priority.   

 

REPORT KEY FI NDI NGS  POTENTI AL I MPLI CATI ONS 

For gas PAs, the m anufactur ing sector has been 
heavily engaged over the past  five years, and has 
consistent ly cont r ibuted a high proport ion of gas 
savings.

Gas PAs m ay need to develop new st rategies to 
encourage m ult i-year part icipat ion from  large 
m anufactur ing accounts, and cont inue to achieve 
savings.

I nstallat ion rates and absolute savings from  
aerators and spray valves have cont inued to 
decrease for the gas PAs since 2012.

Spray valves have been a relat ively accessible and 
consistent  source of savings for the gas populat ion. The 
decline in their  installat ion rates m ay have im plicat ions 
for future part icipat ion in the gas m arket .

Town- level elect r ic consum pt ion-weighted 
part icipat ion over the last  five years indicates that  
PAs have cont inued to engage m any of their  
largest  custom ers.

Nearly all of the largest  elect r ic accounts belong to 34 of 
the 100 towns with over 50%  of consum pt ion-weighted 
part icipat ion. PAs m ay discover addit ional savings 
opportunit ies by engaging towns with lower 
consum pt ion-weighted part icipat ion.

Statewide, gas PAs have larger cont r ibut ion rat ios 
in the bot tom  30%  of their  populat ion than 
elect r ic PAs. 

The availabilit y of m ore m easure opt ions for sm all-  and 
m edium -sized gas custom ers creates m ore savings 
opportunit ies am ong this populat ion. 

Gas account  sizes rem ain sim ilar up to the 80 th 
percent ile size bin.

Gas PAs m ay obtain a com parat ive advantage by 
engaging custom ers in sm all-  and m edium -sized 
percent ile bins, as the elect r ic populat ion has m uch m ore 
size variat ion am ong its percent ile bins.

Savings achieved from  elect r ic accounts in 
dem and bins < 750 kW has, on average, increased 
over the past  five years.

Opportunit ies rem ain for PAs to earn m ore savings from  
accounts with < 750 peak dem and;  these accounts 
represent  ~ 97%  of all elect r ic accounts and 60%  of 
statewide consum pt ion.

Large elect r ic accounts (25-50 GWh)  provide 
disproport ionately large savings achieved over 
t im e.

The m ajority of the largest  elect r ic part icipants have 
been engaged in at  least  3 years since 2011. Their 
part icipat ion rem ains prom inent  in 2015. The 
sustainabilit y of this t rend is current ly unknown.

4

Large custom ers are the pr im ary dr ivers of high 
consum pt ion-weighted part icipat ion, and rem ain key 
dr ivers of annual savings. A targeted study m ay be 
beneficial in ident ifying opportunit ies for future 
engagem ent .   

Overall,  m ore than 50%  of the consum pt ion-
weighted elect r ic populat ion has been engaged 
over the past  five years.

3

Custom  projects cont inue to m ake up a large 
proport ion of savings for elect r ic and gas PAs.

A potent ial key dr iver of outcom e differences between 
PAs is custom  projects and savings, which m ay warrant  
deeper analysis. 

2

Upst ream  light ing cont inues to im pact  elect r ic 
part icipat ion and savings rat ios, part icular ly for 
sm aller custom ers.

Obtaining account  num bers from  upst ream  projects 
would allow for m ore com prehensive analysis explor ing 
the im pact  of the upst ream  m easure on part icipat ion and 
individual account  savings.

1

5

6

7

8

9

1 0
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 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 using this projectôs high - level findings as a basis  for identifying critical research questions for deeper 

analysis. The following recommendations identify opportunities to go beyond the findings of this report and, 

with guidance from the PA s and EEAC  Consultants , to explore the underlying drivers of these trends.  

1.5.1.1  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 . In order for DNV GL to analyze upstream data, every year we must assign  

unique , temporary account IDs to 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 within a year  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 result in 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.  

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

In order to facilitate true comparisons across PAs, it is critical that definitions (as for ñaccountò) and 

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&I 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 -year t 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.   

 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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I m p l icat ion s

Á Upst ream  part icipants m ake up over 5 0 %  of total part icipants 

across the elect r ic PAs in 2015 and 2 3 %  of total elect r ic savings in 

2015 (Sect ions 5.1 and 5.5.1) .

Á Upst ream  projects that  can be linked to the billing data show that  

sm all accounts are the pr im ary part icipants in upst ream  program s, 

especially upst ream  light ing. Upst ream  part icipat ion becom es less 

likely the m ore that  annual consum pt ion increases (Sect ion 4.4) .

Á Light ing projects cont r ibute the largest  share of overall savings 

predom inant ly due to the num ber of part icipat ing accounts (Sect ion 

5.4.1) .

Hist o r ica l  p op u lat ion  sav in g s r a t es, e lect r i c ï in clu d in g  
u p st r eam  d at a

Up st r eam  l ig h t in g  con t in u es t o  im p act  e lect r i c 
p ar t i cip at ion  an d  sav in g s r a t ios, p ar t i cu lar ly  f o r  
sm al ler  cu st om er s.

KEY FI NDI NG

Á Part icipat ion rates for the 

elect r ic PAs are likely 
overest im ated, as 70%  of the 
upst ream  data provided could 
not  be linked to actual 
accounts in the PAsô billing 
data. This creates a high 
likelihood of double count ing 
part icipant  accounts within a 
year and across years. 

Á Obtaining account  num bers 

from  upst ream  projects would 
allow for m ore com prehensive 
analysis explor ing the im pact  
of the upst ream  m easure on 
part icipat ion and individual 
account  savings. 

Hig h l ig h t s

1
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Tr ack in g  st a t i st i cs b y  f u el , PA, an d  t r ack  -  cu st om

KEY 
FI NDI NG

Cu st om  p r o j ect s con t in u e t o  m ak e u p  a lar g e 
p r op or t ion  o f  sav in g s f o r  e lect r i c an d  g as PAs.

Á An essent ial way to derive savings is st ill effect ively engaging accountsðpart icular ly 
large onesðwith energy efficiency solut ions that  m eet  their  specific needs.

Á A potent ial key dr iver of outcom e differences between PAs is custom  projects and 
savings, which m ay warrant  deeper analysis.

Hig h l ig h t s
Á Custom  projects m ake up the m ajority of overall gas savings 

(81% ) . By cont rast , the int roduct ion of upst ream  program s led 
to the electric PAsô decreased reliance on custom projects to 
achieve savings. Current ly, 54%  of elect r ic savings is derived 
from  custom  projects (Sect ion 4.6.1) .

Á There is m ore variety in custom  savings derived from  elect r ic end 

uses than from  gas end uses. CHP, light ing, process, and HVAC 
end uses m ake up representat ive port ions of savings for custom  
projects. Most  custom  savings for gas projects are derived from  
process end uses (4.6.3) . 

Á For elect r ic and gas PAs alike, m ost  custom  projects are ret rofits 

(Sect ion 4.6.2) .

2

I m p l icat ion s
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Elect r i c accou n t  con su m p t ion - w eig h t ed  p ar t i cip at ion  m ar k et  
p en et r a t ion  r a t es b y  PA an d  y ear , ex clu d in g  u n l in k ed  t r ack in g  d at a

KEY FI NDI NG

Ov er a l l , ov er  5 0 %  o f  t h e con su m p t ion -
w eig h t ed  e lect r i c p op u lat ion  h as b een  en g ag ed  
ov er  t h e p ast  f i v e y ear s.

Á While itôs unknown how 

high consum pt ion-
weighted penet rat ion 
rates m ay r ise, it  is 
possible that  som e PAs, 
such as Unit il,  are 
reaching a point  where 
they have engaged the 
m ajority of their  large 
accounts.

Á Mult i-year part icipat ion 

for large accounts is a 
key source of savings. 
PAs m ay want  to 
invest igate ways to 
encourage it  to cont inue.

Á I ncreasing efforts to 

diversify custom er 
part icipat ion will likely 
benefit  the PAs, m ost  of 
whom  saw a 2015 
decrease in consum pt ion-
weighted part icipat ion.

Hig h l ig h t s
Á Unit il has consistent ly been able to engage its largest  

custom ers year over year. While there was a decline this year 
com pared to last  year, it s consum pt ion-weighted part icipat ion 
cont inues to exceed that  of the other elect r ic PAs (Sect ion 
5.4.3) .

Á Overall consum pt ion-weighted part icipat ion decreased in 2015, 
the first  overall decrease since 2011.

I m p l icat ion s

3
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I m p l icat ion s

Á PAs have had consistent ly high part icipat ion rates in their  

largest  dem and bins over the past  five years (Sect ion 

5.5.10) .

Á Over t im e, part icipat ion in other size bins has been 

increasing as the PAs have begun encouraging 

part icipat ion in m id-sized accounts (Sect ion 5.1.1) .

Elect r i ca l  h ist o r ica l  p op u lat ion  sav in g s ach iev ed  b y  
con su m p t ion  b in  ( GW h ) , ex clu d in g  u n l in k ed  t r ack in g  d at a

Lar g e e lect r i c accou n t s ( 2 5 - 5 0  GW h )  p r ov id e 
d isp r op or t ion at e ly  lar g e sav in g s ach iev ed  ov er  
t im e.

KEY FI NDI NG

Á The m ajority of the largest  
elect r ic part icipants have 
been engaged in at  least  3 
years since 2011. Their 
part icipat ion rem ains 
prom inent  in 2015. The 
sustainabilit y of this t rend 
is current ly unknown.

Á I n the event  that  PAs find 
no further opportunit ies 
with very large accounts, 
they will need to 
encourage higher 
part icipat ion and achieve 
deeper savings from  
accounts of other sizes. 

Hig h l ig h t s

4
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Pop u lat ion  sav in g s ach iev ed  b y  d em an d  b in , ex clu d in g  u n l in k ed  
t r ack in g  d at a

KEY FI NDI NG

Sav in g s ach iev ed  f r om  elect r i c accou n t s in  
d em an d  b in s < 7 5 0  k W  h av e, on  av er ag e, 
in cr eased  ov er  t h e p ast  f i v e y ear s.

Á There cont inue to be 

opportunit ies for PAs 
to earn m ore savings 
from  accounts with 
< 750 peak dem and.

Á The sm aller the 

account , the m ore 
heavily upst ream  
light ing plays a role 
in part icipat ion and 
savings. 

Á Current ly, the im pact  

of upst ream  
program s on 
part icipat ion by 
dem and bin cannot  
fully be determ ined, 
due to the absence of 
account  num bers in 
the upst ream  
program  data. 

Hig h l ig h t s
Á Accounts with < 750 kW peak dem and represent  97%  of all 

elect r ic accounts and 60%  of annual consum pt ion (Sect ion 
5.5.3) .

Á 2015 saw a large increase in part icipat ing custom ers with 
< 750 peak dem and across the elect r ic PAs (Sect ion 5.5.10) . 

Á All PAs have a higher cont r ibut ion rat io this year for their  
sm allest  percent ile bins. The bins m ost ly contain accounts in 
this dem and category (Sect ion 5.4.2) .

I m p l icat ion s

5
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Per cen t i le  b in  b r eak p o in t  d i f f er en ces -  e lect r i c an d  g as, d u al  f u e l  
PAs on ly

KEY 
FI NDI NG

Gas accou n t  

sizes r em ain  

sim i lar  u p  t o  t h e 

8 0 t h  p er cen t i le  

size b in .

Á Gas PAs m ay obtain a com parat ive 

advantage by engaging custom ers in sm all-  
and m edium -sized percent ile bins, as the 
elect r ic populat ion has m uch m ore size 
variat ion am ong its percent ile bins.

Á The small differences in size between gasô 

percent ile bins allows part icipants in different  
bins to install sim ilar gas m easures, 
potent ially yielding higher savings in any 
given bin.

Hig h l ig h t s
Á Gas PAsô populations have a narrower range of annual account 

therm  usage between their 10 th percent ile bin and their 80 th 
percent ile bin, whereas annual account  kWh sizes for the elect r ic 
PAs begin to increase dram at ically start ing at  the 60 th percent ile 
bin (Sect ions 5.4.2 and 6.4.2) .

Á I ncreases in consum pt ion breakpoints across percent ile bins are 

m uch sm aller for gas PAs than for elect r ic PAs (Sect ions 5.4.2 
and 6.4.2) .

6
I m p l icat ion s
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Ov er a l l  con t r ib u t ion  r a t io  com p ar ison  ï 2 0 1 5 , e lect r i c &  g as

KEY 
FI NDI NGSt at ew id e, g as PAs h av e lar g er  con t r ib u t ion  

r a t ios in  t h e b o t t om  3 0 %  o f  t h e i r  p op u lat ion  t h an   
e lect r i c PAs

Hig h l ig h t sÁ Accounts in gasôs smaller population install a wider variety of 

m easures than the corresponding elect r ic populat ion, which 
installs predom inant ly light ing m easures (Sect ion 4.4) .

Á This year, relative savings for gasôs smaller percentile bins were 

larger than relat ive usage. This is due prim arily to accounts in 
gasôs smaller percentile bins installing a variety of end use 
measures, while accounts in electricôs smaller percentile bins 
installed pr im arily light ing m easures (Sect ion 6.4.2) . 

7

I m p l icat ion s

Á The availabilit y of m ore 

m easure opt ions for sm all-  
and m edium -sized gas 
custom ers creates m ore 
savings opportunit ies 
am ong this populat ion.

Á Gas PAs will likely cont inue 

to have higher cont r ibut ion 
rat ios in sm aller bins, due 
to the relat ive savings 
im pact  that  gas m easure 
opt ions have on each 
participating accountôs 
consum pt ion.



 

 

 

DNV GL ï www.dnvgl.com                                               March 2017  Page 18  

 

 

Lon g i t u d in a l  accou n t  p en et r a t ion  r a t e b y  t ow n  2 0 1 1 - 2 0 1 5 , e lect r i c ï in clu d in g  u n l in k ed  t r ack in g  
d at a

KEY 
FI NDI NGTow n - lev el  e lect r i c con su m p t ion - w eig h t ed  

p ar t i cip at ion  ov er  t h e last  f i v e y ear s in d icat es 
t h at  PAs h av e con t in u ed  t o  en g ag e m an y  o f  
t h e i r  la r g er  cu st om er s.

¶ Nearly all of the largest  elect r ic accounts belong to 34 of the 100 towns with over 50%  of 

consum pt ion-weighted part icipat ion. The m ajority of these large elect r ic accounts are repeat  
part icipants.

¶ The sustainabilit y of large custom er repeat  part icipat ion is unknown. PAs m ay discover 

addit ional savings opportunit ies by engaging towns with lower consum pt ion-weighted 
part icipat ion.

Hig h l ig h t sÁ The com binat ion of high consum pt ion-weighted 
part icipat ion and lower account - level part icipat ion suggests 
that  the PAs have cont inued to be successful in engaging 
larger accounts over the past  five years (Sect ion 5.4.1) . 

Á Eversource, Nat ional Grid, and Unit il engaged beyond 50%  
of their  consum pt ion-weighted populat ion in m any cit ies 
(Sect ion 5.4.3.1) .

8

I m p l icat ion s
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Hist o r ica l  g r oss sav in g s b y  en d  u se, g as

KEY FI NDI NG

I n st a l la t ion  r a t es an d  ab so lu t e sav in g s f r om  
aer at o r s an d  sp r ay  v a lv es h av e con t in u ed  t o  
d ecr ease f o r  t h e g as PAs sin ce 2 0 1 2 .

Á Spray valves have 

been a relat ively 
accessible and 
consistent  source of 
savings for the gas 
populat ion. 

Á The decline in their  

installat ion rates 
m ay have 
im plicat ions for 
future part icipat ion 
in the gas m arket . 

Á I t  m ay be beneficial 

for the gas PAs to 
develop new 
st rategies for 
increasing spray-
valve installat ions.

Hig h l ig h t s
Á Spray valves cont inue to be one of the pr im ary m easures installed 

by sm all accounts (Sect ion 6.1.1) .

Á The Accom m odat ion and Food Services indust ry sector cont inues its 

histor ical t rend of having the highest  absolute num ber of 
part icipants. This is caused largely by aerator and spray valve 
installat ion by Colum bia and Nat ional Grid (Sect ion 6.3) .

Á Public Adm inist rat ion has a high part icipat ion rate in 2015. While 

there does not  seem  to be a system ically high end use, aerators and 
spray valves are som e of the few m easures cont r ibut ing a high 
num ber of m easure installat ions for this sector (Sect ion 6.3) .

I m p l icat ion s

9
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Lon g i t u d in a l  an aly sis su m m ar y  b y  in d u st r y  sect o r  -  g as, 2 0 1 1 - 2 0 1 5

KEY FI NDI NG

For  g as PAs, t h e m an u f act u r in g  sect o r  h as b een  
h eav i l y  en g ag ed  ov er  t h e p ast  f i v e y ear s, an d  
h as con sist en t ly  con t r ib u t ed  a h ig h  p r op or t ion  
o f  g as sav in g s.

Á Gas PAs m ay need to develop new st rategies to encourage m ult i-

year part icipat ion from  large m anufactur ing accounts, and 
cont inue to achieve savings. 

Á The consum pt ion-weighted penet rat ion rate for m anufactur ing 

illust rates that  60%  of the overall populat ion could st ill be 
engaged.

I m p l icat ion s

1 0

Á This sector is one of the largest  consum ers in the gas m arket , as 

well as a pr im ary source of savings each year (Sect ion 6.3) .

Á Part icipat ing accounts in this sector m ake up 40%  of gas m arket  

usage over the past  five years (Sect ion 6.4.3.3) .

Á The m anufactur ing sector has also achieved high, but  flat , savings  

for part icipat ing accounts that  could be m atched to the billing data 
(Sect ion 6.3) .

Industry Sector

Longitudinal 

proportion of 

total savings

Longitudinal 

proportion of 

total usage

Market 

penetration rate

Consumption-

weighted market 

penetration rate

Accommodation and Food Services 7.3% 9.0% 21.6% 44.0%

Administrative and Support and Waste 

Management and Remediation Services
0.1% 1.0% 4.4% 5.0%

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%
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2  INTRODUCTION  

 Project o bjectives  

The overarching objectives of the C&I Customer Profile project are  to integrate the Massachusetts P Asô 

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&I energy efficiency landscape , which in turn will inform 

the development of hypotheses for deeper research.  

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

¶ To ensure the maintenance of customer - level data confidentiality  

¶ To p rovide a standardized, time -series, statewide view of the PA sô tracking and billing data  

¶ To s upport  a di verse and robust array of drill -downs and roll -ups  of PA data , focusing  on various 

attributes to provide unique insight into PA C&I efficiency accomplishments  

¶ To m inimize  data requests  on the 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 , in accordance with the P Asô and EEAC Consultants ô 

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 

 Overview of approach  

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

                                                
2 This principle was articulated during the 2012 C&I Customer Profile r eport and subsequently reaffirmed in the scoping, 

analysis, and reporting for the 2013 C&I Customer Profile r eport.  
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Figure 2 - 1 . Summary of primary project activities  

Task 1 : Add 2015 C&I tracking and billing 
data to the MA C &I Evaluation Database

¶ Collect PA tracking and billing data for 2015
¶ Organize and add data to the MA C &I Evaluation Database
¶ Provide detailed documentation to the PAs on the status of data 

completeness 

Task 2 : Analyze and report the 2015 data and 
historical trends

¶ 2015 C&I Expedited Customer Profile analysis and report
¶ 2015 C&I Comprehensive Customer Profile analysis and report

 

 

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

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 needed by project teams  

¶ 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   

¶ Conduct ing  data  maintenance to ensure that 2015 data fields are integrated 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  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&I Customer Profile analysis  ï This level of analysis is designed around 

updating existing analysis from previous C&I 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&I 

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&I efficiency offering, and the gross quantity of energy 

consumed and saved . 

To perform the Comprehensive C&I Customer Profile analysis  ï DNV GL  updated and continued to 

build on the  comprehensive  analys es performed for previous annual C&I  Customer Profile reports. We 

inco rporated the additional  guidance received in the comments on the 2014 C&I Customer Profile report, 

feedback from the i ndividual PAs and EEAC Consultants, and comments received on the Expedited C&I 

Profile report. Our analysis included:  

¶ All tables and figures presented in the 2015 Expedited C&I Customer Profile report  

¶ Updating the base analysis tables and charts from previ ous C&I Customer Profile reports with 2015 data, 

focusing on PA - level participation, average savings, participant -weighted savings, and average 

participant savings  

¶ Updating the detailed PA Summary Tables and the By -PA Breakdown Tables from the 2014 C&I 

Customer Profile report  

¶ 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 yearôs data is included 

¶ Conducting exploratory data analysis on the impact of  very large  projects in  efficiency savings by 

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

¶ Investigating categories of measures implemented within end uses to understand the scale and 

proportional savings contributions of the specific c ategories  

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

Ž Identify and quantify  the current yearôs town- level savings, consumption, and participation  

Ž Identify and quantify  town - level aggregate participation from 2011 through 2015 by raw and 

consumption -weighted percentage  

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

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

Ž 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 3.3 .  

 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:  

¶ 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.  

¶ Electric and gas combined summaries  (section 4 )  shows details into the electric and gas markets 

which lay the foundation for each marketôs detailed analysis section. The charts and tables presented in 

this section allow for comparisons across the markets.  

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

analysis performed f or the 2015 C&I 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.   

 

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&I 

Customer Profile project.  

 Data a 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:  

¶ Tracking data pertaining to the customers, projects, equipment, and vendors associated w ith 2015  

energy efficiency measures.  

¶ 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 . H owever, wo rk ing in conjunction with the PAs,  

DNV GL continues to refine, update, and load additional data into the C&I Evaluation Database to support 

other Massachusetts C&I evaluation projects as new material becomes available during the project lifecycle. 3  

For mo re detail on the data acquisition process and the original data request memo, please see Section  8.11 . 

 Data collection and database development  

This section provides information on the data c 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  

 Data analysis  

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

¶ All tables and figures presented in the 2015 Expedi ted C&I Customer Profile report  

                                                
3 In this regard, each yearôs Customer Profile presents a snapshot of the current C&I Evaluation Database rather than a fully static picture of 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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¶ Updating  the base analysis tables and charts from previous C&I Customer Profile reports with  2015 data , 

focusing on PA - level participatio n, average savings, participant -weighted savings, and average 

participant savings  

¶ Updating  the detail ed PA Summary Tables and the By -PA Breakdown Tables from the 2 014 C&I 

Customer Profile r eport  

¶ Updating  all tim e-series analyses to include 2015 data , and ensure that any new data that can be 

passed back to p revious years ô data (e.g., building use) is included  

¶ Updating all previous yearsô data 

¶ 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  

¶ Investigating categories of measures implemented within end uses to understand the scale and 

proportional savings contribut ions of the specif ic categories  

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

-  Identify and quantify  the current yearôs town- level savings, 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  

  

 

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

¶ Account p 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: ñWhat percent of manufacturing accounts participated in an efficiency program 

for each PA?ò 

ὔόάὦὩὶ έὪ ὖὥὶὸὭὧὭὴὥὸὭὲὫ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὖέὴόὰὥὸὭέὲ

ὔόάὦὩὶ έὪ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὖέὴόὰὥὸὭέὲ
 

¶ 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 population. It can answer questions such as: ñWhat percent of 

total manufacturing cons umption for each PA participated in an efficiency program in 2015?ò 
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Ὓόά έὪ ὅέὲίόάὴὸὭέὲ Ὢέὶ ὖὥὶὸὭὧὭὴὥὸὭὲὫ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὖέὴόὰὥὸὭέὲ

Ὓόά έὪ ὅέὲίόάὴὸὭέὲ έὪ ὥὰὰ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὖέὴόὰὥὸὭέὲ
 

¶ Po pulation 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: ñHow much energy did the 

Massachusetts manufacturing sector save relative to its total consumption?ò 

Ὓόά έὪ ὛὥὺὭὲὫί Ὢέὶ ὖὥὶὸὭὧὭὴὥὸὭὲὫ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὖέὴόὰὥὸὭέὲ

Ὓόά έὪ ὅέὲίόάὴὸὭέὲ έὪ ὥὰὰ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὖέὴόὰὥὸὭέὲ
 

¶ Participan t savings achieved . This statistic  looks at the energy savings from participant accounts 

relative to the consumption for those participants only . It can answer questions such as: ñHow much 

energy did participating manufacturers save relative to their consu mption?ò 

 

Ὓόά έὪ ὛὥὺὭὲὫί Ὢέὶ ὖὥὶὸὭὧὭὴὥὸὭὲὫ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὖέὴόὰὥὸὭέὲ

Ὓόά έὪ ὅέὲίόάὴὸὭέὲ έὪ ὖὥὶὸὭὧὭὴὥὸὭὲὫ ὃὧὧέόὲὸί ὕὲὰώ ύὭὸὬὭὲ ὃὲὥὰώίὭί ὖέὴόὰὥὸὭέὲ
 

¶ Penetration rate . This is an expansion of the ñaccount participationò statistic that is not isolated to 

a single year. It can answer questions such as: ñWhat percent of the PAs accounts participated in an 

efficiency programs over the pas t five years?ò 

ὔόάὦὩὶ έὪ ὟὲὭήόὩ ὖὥὶὸὭὧὭὴὥὸὭὲὫ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὝὭάὩ ὌέὶὭᾀέὲ

ὔόάὦὩὶ έὪ ὟὲὭήόὩ ὖέὴόὰὥὸὭέὲ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὝὭάὩ ὌέὶὭᾀέὲ
 

¶ Consumption - weighted penetration rate . This is an expansion of the ñconsumption-weighted 

account participationò statistic that is not isolated to a single year. It can answer questions such as: 

ñWhat percent of total PA consumption has participated in an efficiency program in the past five 

years?ò 

Ὓόά έὪ ὅέὲίόάὴὸὭέὲ Ὢέὶ ὟὲὭήόὩ ὖὥὶὸὭὧὭὴὥὸὭὲὫ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὝὭάὩ ὌέὶὭᾀέὲ

Ὓόά έὪ ὅέὲίόάὴὸὭέὲ έὪ ὥὰὰ ὟὲὭήόὩ ὖέὴόὰὥὸὭέὲ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὝὭάὩ ὌέὶὭᾀέὲ
 

¶ 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 

lens provides a more normalized view of a binôs savings relative to consumption by incorporating 

population level weights.  

ὛὥὺὭὲὫί Ὢέὶ ὥὲὥὰώίὭί ὦὭὲ
Ὕέὸὥὰ ίὥὺὭὲὫί Ὢέὶ ὥὰὰ ὥὲὥὰώίὭί ὦὭὲί

ὅέὲίόάὴὸὭέὲ Ὢέὶ ὥὲὥὰώίὭί ὦὭὲ
Ὕέὸὥὰ ὅέὲίόάὴὸὭέὲ Ὢέὶ ὥὰὰ ὥὲὥὰώίὭί ὦὭὲί

 

¶ 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 question: ñHow much energy has been saved 

in the Electric market over the past 5 years?ò 

Ὓόά έὪ ὛὥὺὭὲὫί Ὢέὶ ὖὥὶὸὭὧὭὴὥὸὭὲὫ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὖέὴόὰὥὸὭέὲ Ὢέὶ ὥὰὰ ώὩὥὶίȟὩὼὧὰόὨὭὲὫ ὪὭὶίὸ ώὩὥὶ

Ὓόά έὪ ὅέὲίόάὴὸὭέὲ έὪ ὥὰὰ ὃὧὧέόὲὸί ύὭὸὬὭὲ ὃὲὥὰώίὭί ὖέὴόὰὥὸὭέὲ Ὢέὶ ὥὰὰ ώὩὥὶίȟὩὼὧὰόὨὭὲὫ άέίὸ ὧόὶὶὩὲὸ ώὩὥὶ
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 Data profiling and integration into the C&I Evaluation 

Database  

Once data were  acquired from the PAs, DNV GL standardized t he data to a consistent format using the ETL 

process.  

¶ In the extract phase, we brought the PAsô raw data into a standard layout to ensure consistent field 

matches , and assembled any relational files that needed to be constructed from the raw data . 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 

PAôs data.4 

¶ In the 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 

acceptable field values for the aggregated PA data.  

¶ In the 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 in the  PAsô billing an d tracking 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 information for participantsô accounts, and was completed 

in three steps as shown in Table  3-1. 

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

Step  Allows calculation of:  Merge success r ate  

1.  Merge 201 5 tracking d ata to 

201 4 billing data  

Consumption -weighted participation, 

population savings achieved, and participant 

savings achieved  

See Table 4 -1  

2.  Merge 2015 tracking data to 

2015  billing data  
Account participation  See Table  4-2 

3.  Merge 20 15  tracking data to 

201 4 tracking data  
Repeat participation  See Table  4-3 

 

                                                
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.  



 

 

 

DNV GL ï www.dnvgl.com                                               March 2017  Page 30  

 

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 in the  PAôs tracking system, 

new construction accounts that did not have a record in the previous yearôs data,5 accounts that did not 

contain all necessary IDs for merging and could not be corrected when being included in the MA C&I 

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 e how much of a given yearôs tracking data is used for each PA in the different analyses in this 

report, but variation from year to year is expected, and a lower number in any given year should not be 

construed as ñworse.ò 

Being an active PAôs customer is a requirement for participating in PAs ô efficiency offerings,  and  it is 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 ô energy efficiency accomplishments. Th is approach allows for the possibility of 

two different savings numbers, depending on whether the table is using ñall records providedò or ñonly 

linked records ;ò this mostly impacts tables breaking down projects by energy use - related metrics.  

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:  

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

¶ The ñprior yearôs consumptionò data in the report slightly exceed  the numbers in the raw data due to the 

extr apolation process that generates a full yearôs equivalent consumption. 

¶ 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 3.4.5 . 

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  

                                                
5 This is one of the reasons why the current yearôs tracking to current yearôs billing will have almost universally higher merge ratios, though they will 

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 GLôs geocoder uses multiple input sourcesðincluding the MA Level 3 tax data, the City 

of Bostonôs Parcel and Assessor data, TIGER line files and Zip Code Tabulation Areas  from the US Census ðto 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 lso allowed DNV GL to leverage third -

party data ðmost significantly building use and square footage data ðusing 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&I 

Evaluation Database. When data was in formats other than a NAICS code ( Table  3-2), DNV GL used 

crosswalks to bring the data to a ñbestò equivalent two-digit NAICS sector.  

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

 

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 

Code  Descriptio n  

Degrees of Detail:  

Data Center Example  

NAICS Code  

Standardized code with increasing levels of 

detail starting at two digits and increasing to 
six digits.  Periodically updated by the US 
Office of Management and Budget ; last update 

was in 2012. Inten t is  to ñallow for a high level 
of comparability in business statistics .ò 

51 -> 518 ->  5182 ->  518210  

SIC Code  

Standardized code with increasing levels of 
detail starting at two digits and increasing to 

four digits. Phased out in late 1990s ;  no longer 

actively m aintained.  

73 ->  737 ->  7374  

Verb al 
Description 
or PA Code  

PA-supplied names or codes providing a 
description of the account. Non -standard across 
PAs.  

Data Center, Server Farm, 
Information Technology  
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building included in the 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&I Evaluation Database  

 

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, ñUnknown,ò which contains 

accounts for which either no sector data are available or the data provided are not classifiable into a sector 

(such as a NAICS code of ñ999999ò). This is an update from the 2014 C&I Customer Profile report , in which 

there  were three additional industry sector classifications :  ñNo Data,ò ñN/A,ò and ñUnknown.ò In the 2014 

C&I Customer Profile report, ñNo Dataò consisted of records for which the PA did not provide any information, 

and for which tax data was unab le to match with the record. ñN/Aò was a code coming exclusively from the 

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 single code ñUnknown.ò 

3.4.4  End use  

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&I  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 and 105 are both ñLodging,ò so the final building type assignment will be 

accurate.  

http://www.census.gov/cgi-bin/sssd/naics/naicsrch?chart=2012
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are  similar to the MA Technical Research Manual (TRM), but allows for values such as ñProcessò and 

ñCombined Heat and Powerò (CHP)  which would ot herwise be labeled as ñCustomò end uses.8 

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:  

¶ 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.  

¶ 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.  

¶ 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.  

¶ 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 ï2015. Estimated demand 

is calculated with the following equation:  

ὉίὸὭάὥὸὩὨ ὈὩάὥὲὨὍὲὸὩὶὺὥὰ ὅέὲίόάὴὸὭέὲ ὼ ὉίὸὭάὥὸὩὨ ὈὩάὥὲὨ Ὂὥὧὸέὶ 

Which can also be expressed as:  

ὖὩὥὯ ὈὩάὥὲὨὭ ὅ   ὅzέὲίόάὴὸὭέὲ
Ὥ
‐ 

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 PAsô tracking data. Since this report is designed to provide as much 

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 ï 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&I 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 GLôs ability to analyze the data, consistent with guidance from the PAs. 

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:  

¶ Savings for the PAs ô measure - level data were es timated using PA -provided assumptions received by the 

Impact Evaluation for Upstream Lighting Program (P58) team.  

¶ The measure - level  data did not always  match perfectly with the  PAsô annual 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 with address in the current yearôs billing data. Anywhere there  

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 account IDs are not collected during the course of the program , DNV 

GL must assign unique temporary IDs to upstream data every year . To do this we 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  in the 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 9:  

¶ Because new temporary account IDs get assigned  ever y year , it is possible for the same account , 

participating in multiple years , to appea r as a unique participant each  year , c ausing the overestimati on 

of participation across time.   

¶ Since 70% of the data does not have known account IDs, it is 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.  

¶ Lastly, although on a smaller scale, if  multiple accounts at a single location participate in the upstream 

program they are counted as a single part icipant , which can result in 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 - lighting  data have increased in occurrence since the programôs inception in 2013. Since 2013 

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 PAsô data included the measure location and type but not the individual savings. In 

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&I 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 prior yearôs consumption data and the 

current year ôs savings data.10  The prior yearôs consumption is used as the baseline to reflect consumption 

prior to any savings derived from the measureôs installation. The rationale behind this decision is:  

¶ If the savings were  divided by the current year ôs consumptio n (i.e ., 2015 tracking / 2015 billing) , the 

resulting ratio would overstate the savings for accounts that did not have a full yearôs worth of 

consumption. For example,  an account opened in October would only have three months of consumption 

data, but if it  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.  

¶ Even if 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. This would cause an overstatement of the measureôs impact.  

¶ As a result, 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 

yearôs worth 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 that is 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 a full yearôs worth of consumption to 

accurately calculate the ratio; however, not all accounts had a full year of data. 11  DNV GL extrapolated the 

full yearôs consumption using the available data for each account. DNV GL uses a modified 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:  

ὃὧὸόὥὰ ὅέὲίόάὴὸὭέὲ
ὃὧὸόὥὰ ὅέὲίόάὴὸὭέὲ

Π Ὀὥώί ὅέὲίόάὴὸὭέὲ ὙὩὴέὶὸὩὨ 
ᶻσφυΠὈὥώί ὅέὲίόάὴὸὭέὲ ὙὩὴέὶὸὩὨ  

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 

missing intervals and generate a full yearôs representative consumption, this fill occurs across the PAs and 

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:  

¶ PA 1 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.  

¶ 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.  

¶ 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 comparison of PA s with context about fundamental difference and similarities in each PAôs account base, 

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 c harts:  

¶ 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 .  

¶ 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 l missing industry sectors.  

¶ 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 ) . I t is 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).  

¶ Demand bin (electric only) by annual savings  is a unique view of the electric data that can  be 

provided only by linking tracking a 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 th  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 that i n the charts , PAs all have different sized box plots. Th ese size differences are used only to 

facilitate reading the p lots, and do not c orre spond to any real differences between PAs.  

Figure 3 - 2 . Anatomy of a box plot  

 

3.4.11  Ellipse charts  

Included  again  in the 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 PAôs market, as extremely small (below 25th percentile) and extremely large (above 75th 

percentile) accounts are most often PA -specific.  
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visualize each PAôs participating population as a whole. These plots provide the advantage of showing the 

entire populat ion, including its specific variation and possible difference in outcome, without compromising 

cus tomer data confidentiality . The ellipses can be evaluated using the following steps:  

¶ 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 . 

¶ 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 . 

¶ 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 on in Sections 5 and 6. 

 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 is merge will impact most of the analysis where the metric ñparticipant savings achievedò 

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 ï 201 5 tracking to 2014 billing, upstream excluded  

 

Fuel PA

Number of 

Accounts in 

2015 Tracking

Number of Unique Accounts 

Successfully Merged to 

2014 Billing

Merge 

Success Rate 

2015

Merge 

Success 

Rate 2014

Cape Light Compact 635                546                                  86% 90%

Eversource 2,998             2,320                               77% 89%

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%

Small Gas PAs 167               140                                 84% 84%

Berkshire Gas Co. 104                94                                    90% 83%

Liberty Utilities 45                  32                                    71% 84%

Unitil Gas 18                  14                                    78% 85%

Gas Total 3,262            2,789                              85% 83%

10,433          8,883                              85% 88%

Electric

Gas

Grand Total
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Table  4 - 2 .  Merge succe ss rates ï 2015 tracking to 2015  billing, upstream included  

 

Table  4-3 shows that consistent with previ ous years, merged success rates across tracking data for  

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 the fact that most non -upstream accounts do not participate in 

energy efficiency programs two years  in a row. 14   

Table  4 - 3 . Merge success rates -  201 5  tracking to 201 4  tracking, upstream excluded  

 
 

 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 rio r to merging . 

Fuel PA

Number of 

Accounts in 

2015 Tracking

Number of Unique 

Accounts Successfully 

Merged to 2015 Billing

Merge 

Success Rate 

2015

Merge 

Success Rate 

2014

Cape Light Compact 635              558                              88% 91%

Eversource 2,998           2,567                           86% 78%

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%

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%

10,433       9,053                         87% 86%

Electric

Gas

Grand Total

Fuel PA

Number of 

Accounts in 

2015 Tracking

Number of Unique 

Accounts Successfully 

Merged to 2014 Tracking

Merge 

Success Rate 

2015

Merge 

Success Rate 

2014

Cape Light Compact 635                 128                                 20% 24%

Eversource 3,471              473                                 14% 10%

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%

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%

10,433           1,180                             11% 11%

Electric

Gas

Grand Total
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tracking data, and third party data, DNV GL has been able to achieve high data comprehensiveness for 2011 

through 2015 ( 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:  

¶ Unknown  is used when the PA provides a code, but it is something like 99999 or a mis -keyed code that 

does not have a matc h in the NAICS, SIC, or other crosswalk indices. It is also used when no sector data 

was provided for an account.  

 

Table  4 - 4 . Percent of accounts with industry sector assigned ς 2011 to 201 5  billing , electric   

 

 

Table  4 - 5 . Percent of accounts with industry sector assigned ς 2011 to 201 5  billing , gas  

 

 

 Unique records  

In light of the C&I Evaluation Databaseôs evolution since 2011, and the continue d accretion of new data, 

DNV GL conducted a longitudinal analysis examining the universe of updated billing and tracking accounts. 

This provides a more complete view of participation by the total population (as opposed to a single yearôs 

data), and include s elements like consumption -weighted participation ratios. In this section,  we first discuss 

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

are actively managed, the data provided in this repor t supersede the values provided in previous C&I 

Customer Profile reports and should be used accordingly.  

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

¶ The market penetration rates since 2011 are likely to be slightly overstated.  

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

upstream lighting data cannot be matched year -over -year  due to missing account numbers . 

¶ The consumption -weighted market penet ration rate may be slightly lower than reality, since much of the 

upstream lighting data cannot be matched to billing accounts.  

Fuel
Billing

Year

% Industry Sector 

Available

Frequency Industry 

Sector Available

Total Number 

of Accounts

2015 87.2%                              292,590                              335,716 

2014 92.8%                              292,803                              315,419 

2013 95.2% 333,783                            350,514                            

2012 93.8% 313,486                            334,306                            

2011 83.1% 287,813                            346,351                            

Electric

Fuel
Billing

Year

% Industry Sector 

Available

Frequency Industry 

Sector Available

Total Number 

of Accounts

2015 84.8%                              114,785                              135,356 

2014 86.7%                              126,222                              145,593 

2013 85.7% 127,802                            149,135                            

2012 81.0% 120,139                            148,285                            

2011 73.3% 96,447                              131,500                            

Gas
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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 -  unique accounts  

 

 

Table  4 - 7 . Longitudinal  universe of unique billing records ï extrapolated  full yearôs consumption 

 

Fuel PA
Unique 

accounts 2015

Unique 

accounts 2014

Unique 

accounts 2013

Unique 

accounts 2012

Unique 

accounts 2011

Total number of 

unique accounts 

2011-2015

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                 

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                   

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              

Electric

Gas

Fuel PA
Total consumption 

2015

Total consumption 

2014

Total consumption 

2013

Total consumption 

2012

Total consumption 

2011

Total cosumption 

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        

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          

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      

Electric

Gas
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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&I 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 ô electric accounts are not captured in the C&I 

Evaluation Database . However, in towns served by a gas PA, it is possible for some accountsô electric 

measure s to be  reflected in the gas data as non -energy benefit s. 

Figure 4 - 1 . Geographic distribution of electric accounts, 2015 15  

 

 

Figure 4-2 presents the unique number of gas accounts by town in the C&I 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  

 

Thi s 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 f accounts. Similarly,  fewer accounts have participate d in all five years for both electric and gas 

PAs compared to historically.  

¶ 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 ï electric and gas  

 

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 t was greater than  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 ï participants, including unlinked tracking data  

 

 

 

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

previous year, when DNV GL combined the separate one -year row s, to illustrate participation in one of any of the past 5 years.   

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

gas PAs.  

-  This could be due to the measure sel 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.  

Figure 4-4 shows m ulti -year participation  for  electric and gas accounts. This figure  provides strong evidence that nearly all participants 

participate for only a single year, for both electric and gas measures.  However, Table 4-12  and Figure 4-5 below, which present the 

distribution of historic savings across the 5 years , illustrate that a large proportion of savings are derived from multi -year participants. 

While these various figures initially appear contradictory, w e speculate that al though mu lti -year participation represents a small proportion 

of overall participation , multi -year participants  provide a disproportionately large contribution to overall savings.  DNV GL has confirmed 

that the majority of the largest electric accounts are multi -yea r participants, which is likely the driver of the disproportionate savings 

attributed to multi -year participants.  Table  4-11  shows the participant savings for each PA in each year. The n umber of participants tends 

to vary from yea r to year, while savings tends to increase over time, especially for the electric PAs.  Unique to this year was a decrease in 

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

Fuel PA
Unique participants 

2015

Unique participants 

2014

Unique participants 

2013

Unique participants 

2012

Unique participants 

2011

Total number of unique 

participants 

2011-2015

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                              

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                         3,531                                

Eversource 673                         559                         1,036                      424                         656                         3,064                                

National Grid 1,291                      1,619                      2,676                      2,989                      2,270                      9,681                                

Small Gas 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                           

Electric

Gas
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Table  4 - 9 .  Electric tracking account persistence by PA  

  

Table 4 - 10 .  Gas tracking account persistence by PA  

Years 

Participated

Cape Light 

Compact
Eversource

National 

Grid
Unitil Total

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%

All 5 years 0.1% 0.1% 0.1% 0.0% 0.1%

Total 100.0% 100.0% 100.0% 100.0% 100.0%

Years 

Participated
Columbia Eversource

National 

Grid
Berkshire Liberty Unitil Total

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 ï electric and gas  

 








































































































































































































































































































































































































































































































































































































































































































































































































































































