O wiongas

An Enbridge Company

April 6, 2018

BY EMAIL, COURIER & RESS

Ms. Kirsten Walli

Board Secretary

Ontario Energy Board

Suite 2700, 2300 Yonge Street
Toronto, Ontario

M4P 1E4

RE: EB-2017-0323 — Union Gas Limited — 2015 DSM Deferral Disposition
- Interrogatory Responses

Dear Ms. Walli,

On December 18, 2017 Union Gas Limited (“Union”) filed an application for an order of the
Ontario Energy Board (“OEB” or the “Board”) seeking approval to dispose of 2015 balances
in its Demand Side Management (“DSM”) deferral and variance accounts.

Pursuant to the OEB’s Procedural Order No. 1 dated February 26, 2018 please find attached
Union’s responses to written interrogatories. These responses will be delivered to parties by
email, will be filed on the OEB’s RESS, and copies will be sent by courier to the OEB.

As stated in Union’s response at Exhibit B.GEC.1, a live Excel spreadsheet has been
provided to the requesting party via email, copying the OEB. Other parties who wish to
receive a copy of the document can contact Union directly.

The responses beginning at Exhibit B.SEC.37 through to Exhibit B.SEC.51 were provided by
Navigant Consulting, Inc.

If you have any questions with respect to this submission please contact me at 519-436-4558.
Yours truly,

[original signed by]

Adam Stiers
Manager, Regulatory Initiatives

Encl.

cc:  Myriam Seers, Torys
Valerie Bennett, OEB Case Manager
EB-2017-0323 Intervenors

P.O. Box 2001, 50 Keil Drive North, Chatham, ON, N7M 5M1 www.uniongas.com
Union Gas Limited
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UNION GAS LIMITED
Answer to Interrogatory from
Ontario Energy Board Staff (*Staff”)
Reference:  Exhibit A, Tab 1, p. 4
Exhibit A, Tab 2, p. 21
Preamble: Union Gas states: Examples of such shortfalls in the EM&YV process began at the

outset when the independent third-party consultant DNV GL was hired to be the
EC without any Evaluation Advisory Committee (“EAC”) member consultation
or consideration.

And

Union Gas states: In April 2016, the EC was hired without input from EAC
members to audit the utilities’ full 2015 DSM program portfolio without any EAC
consultation.

Question:

a)

b)

In the August 21, 2015 letter from the OEB to DSM stakeholders, as referenced at Exhibit A,
Tab 2, p. 4 of Union Gas’ application, the OEB states that the role of OEB is to include,
amongst other responsibilities, “...selecting a third party Evaluation Contractor (the EC).”
Please describe how OEB Staff’s selection of DNV GL (the EC) without EAC or utility input
was not appropriate.

Please confirm whether or not all members of the EAC were invited to provide input on the
RFP’s Scope of Work used to procure the EC to evaluate the 2015 program year.

Please confirm whether or not all members of the EAC were invited to provide input on the
Scopes of Work used to procure other supporting evaluation contractors for the 2016 and
2017 program years.

Response:

a)

As per the August 21, 2015 letter from the OEB, the role of the EAC is to ““provide input and
advice to the OEB on the evaluation and audit of DSM results.””* The review of prospective
bidder proposals and workplans, total proposed budgets, reasons for selecting a winning
bidder and the EC contract together with the ultimate selection of an EC are critical
components of the EM&YV process. Despite this, OEB Staff did not involve the EAC in these
reviews, and OEB Staff did not provide these materials for comment in advance of making
its decision on an EC. This is inappropriate considering the advisory role of the EAC defined
by the OEB as noted above.

! EB-2015-0245, OEB Letter, August 21, 2015, p. 2



b)
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Excluding the EAC from the EC selection process is a step backward compared to the level
of collaboration and transparency seen in the 2012-2014 DSM Framework which included an
auditor (now the EC) and Audit Committees (now the EAC). The auditor selection process
has historically been a collaborative effort where all members of the utilities’ respective
Audit Committees endeavoured to reach consensus. As noted in the Stakeholder Engagement
Terms of Reference (“Terms of Reference”), ultimately the intervenor members would
choose an auditor in the event that consensus was not reached. Having this clarity within the
Terms of Reference enabled an efficient auditor selection process without any undue delay.
This process acknowledged the benefits of leveraging the experiences and expertise of the
Audit Committee. It also helped ensure that Audit Committee members supported the
evaluation approach proposed by the auditor prior to the initiation of EM&YV activities rather
than later in the process.

Confirmed.
Confirmed.

However, as was the case in 2015, the EAC was not provided with prospective bidder
proposals and workplans, total proposed budgets, and reasons for selecting a winning bidder
for the procurement of the ECs for the 2016 and 2017 program years. As noted in part a)
above, the role of the EAC is to ““provide input and advice to the OEB on the evaluation and
audit of DSM results.”” Not involving the EAC in these reviews, and not providing these
materials for comment in advance of making a decision on an EC is inappropriate
considering the advisory role of the EAC defined by the OEB as noted above.
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UNION GAS LIMITED
Answer to Interrogatory from
Ontario Energy Board Staff (“Staff”)
Reference:  Exhibit A, Tab 1, p.5
Preamble: Union Gas states: The approximate one year delay of the EM&V results is

excessive and is in part due to the prolonged time taken to finalize the EM&V
Plan, and excessive project sampling relative to prior audits for the 2015 Custom
Project Savings Verification (“CPSV”) Process.

Question:

a)

b)

Related to the 2015 EM&YV process, please indicate when OEB staff provided Union Gas
with the non-disclosure agreement (NDA) for signature for Union to release data required for
evaluation activities, and when Union returned the signed document to OEB staff and DNV
GL.

Please indicate the length of time Union required to fulfill all data requests made by the EC
to facilitate the evaluation of Union’s DSM programs. Please specify the date that the last set
of data was provided to the EC.

Please indicate whether or not Union Gas was provided with an opportunity to
review/provide input on all major deliverables of the evaluation project. If yes, please
indicate, in total, the amount of days Union Gas was provided for this review.

Response:

a)

b)

OEB Staff did not provide Union with an NDA for signature. Union interprets this question
to refer to the Confidentiality Declaration and Undertaking document that OEB Staff
presented to Union for execution in a letter from OEB Staff on February 10, 2017. Union
executed and returned this document on February 16, 2017.

All EC requests for data up to the completion of the EC’s Final Audit Report on October 16,
2017 (revised December 20, 2017) are provided in Table 1 below. This table does not include
requests for qualitative information or written comments on work products, which are
included in response to part c) below. The last set of data was provided on September 12,
2017, which was unsolicited and resulted in a 40% increase to correct the EC’s verified
LRAM amount. For illustrative purposes, Table 1 also indicates the additional business days
Union required to deliver the requested data.

Many of the EC’s due dates were assigned to Union without any advanced consultation. As a
result, in limited instances, Union required additional time beyond the EC’s due dates. In
such instances, the data requests were large and the timelines were unreasonable. The
additional 19 business days needed to provide data did not have a material impact on the
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EM&YV process, which took more than 800 days from initial EC RFP draft on November 13,
2015 to the EC’s Final Audit Report on December 20, 2017.

Table 1
Data Date of Request EC Due Date Additional
Description Date Provided Business Days
Required to
Deliver
Requested Data
2013-2015 Not Recorded Not Recorded | Mar 15, Not Applicable
Custom Project 2016
Information for
Net-to-Gross
Custom 2015 Requested during Jun 2016 | Not Recorded | Aug 17, 2016 | Not Applicable
Project Files EAC call recognizing that
Examples and data could not be provided
Low Income data | until NDA executed. NDA
executed Aug 16, 2016.
Custom 2015 Not Recorded Not Recorded | Sep 9, 2016 | Not Applicable
Project Titles and
Descriptions
CPSV/NTG Bin | Nov 8, 2016 Nov 18, 2016 | Nov 18, 2016 | On Time
1 (Initial sites)
Bin 2 (remaining | Nov 8, 2016 Nov 25, 2016 | Nov 28, 2016 | 1 additional
CPSV Sample) business day
required
Bin 3 (remaining | Nov 8, 2016 Dec 2,2016 | Dec 13,2016 | 7 additional
FR sample and business days
backup) required
Bin 4 (Spillover | Nov 8, 2016 Original date | Feb 22,2017 | 1 additional
sample ) of Dec 9, business day
2016 but required
deferred by
OEB Staff
until Feb 21,
2017°

! Approximate date

2 As indicated in a schedule update provided by OEB Staff on January 30, 2017, delivering spillover tracking data
was designated a “low” priority with a new deadline of February 21, 2017.
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Data Date of Request EC Due Date Additional
Description Date Provided Business Days
Required to
Deliver
Requested Data
Ontario Gas Jan 6, 2017 EC memo Jan 20, 2017 | Jan 23,2017 | 1 additional
Portfolio Data business day
Request required
2015 Annual Jan 31, 2017 EC email Feb 14,2017 | Feb 16,2017° | 2and 9
Verification: Feb 17,2017 | additional
Data Collection Feb 27, 2017 | business days
Round 2 required”
Prescriptive Mar 3, 2017 EC email None Mar 9, 2017 | Not Applicable
Measure Provided
Questions:
Round 1
Prescriptive Mar 24, 2017 EC email None Mar 31, 2017 | Not Applicable
Measure Provided
Questions:
Round 2
Low Income Mar 24, 2017 EC email None Apr 3,2017 | Not Applicable
Weatherization Provided
HOT2000
Verification
Questions:
Round 2
Home Reno Mar 24, 2017 EC email None Apr 3,2017 | Not Applicable
Rebate Provided
HOT2000
Verification
Questions:
Round 2
Custom Mar 27, 2017 EC email None Apr5,2017 | Not Applicable
Greenhouse Provided
Project
Assumptions
Avoided Cost Apr 12, 2017 EC email None Apr 19, 2017 | Not Applicable
Questions Provided

% All data provided February 16, 2017 with the exception of Home Weatherization Program (“HWP”) offering data.

HWP data was sent February 17, and February 26, 2017.

* For HWP only.




Filed: 2018-04-06
EB-2017-0323
Exhibit B.Staff.2

Page 4 of 7

Data Date of Request EC Due Date Additional

Description Date Provided Business Days
Required to
Deliver
Requested Data

Steam Trap Apr 18, 2017 EC email None Apr 19, 2017 | Not Applicable

Equation Provided

Questions

Questions on Apr 20, 2017 EC email None May 2, 2017 | Not Applicable

Union Influence Provided May 12, 2017

Adjustment

Factor

Dock Door Seals | May 8, 2017 EC email None May 15, 2017 | Not Applicable

Savings Provided

Adjustment

Questions

Home Reno Jun 5, 2017 EC email None June 8, 2017 | Not Applicable

Rebate Provided

HOT2000

Verification

Questions:

Round 3

ESK Verification | Jun 27, 2017 EC email None Jun 29, 2017 | Not Applicable

Questions Provided

Residential Deep | Jul 10, 2017 EC email None Jul 11, 2017 | Not Applicable

Savings Provided

Participants

Question

ESK Verification | Jul 11, 2017 EC email None Jul 11, 2017 | Not Applicable

Questions: Provided

Round 2

LRAM Jul 20, 2017 EC email None Jul 20 2017 Not Applicable

Calculation Provided

Support

Scorecard Aug 15, EAC meeting None Aug 23, 2017 | Not Applicable

Derivation Provided

Request

Flagging of EC’s | Not Requested Not Aug 25, 2017 | Not Applicable

Errorsin Applicable Sep 12, 2017

Calculating

Union’s Audited

LRAM Amounts
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¢) Union interprets major deliverables to refer to items marked as OEB and/or EC Major
Deliverables in the EC RFP. These items are detailed in Table 2 below. Union was given
the opportunity to review and to provide input on all major deliverables with the
exception of the hiring of the verification consultant. For illustrative purposes, the table
also indicates the difference between the major deliverable expected due date and
delivery date.

Union and all EAC members were provided a total of 115 business days to review all
major deliverables. This corresponds to an average of 9 business days per major
deliverable. In contrast, the EC required on average an additional 12 months to complete
its major deliverables beyond what was originally proposed.
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Table 2
Major Party Date Major | Date Major Deliverable was | Due date for | Date Union Number of Date of Additional
Deliverable | Responsible | Deliverable | Presented to the EAC for EAC Provided Business Days | Delivery of Time
for Major | was Comment Comments on | Comments Provided for | Final Major Required to
Deliverable | Expected as Major EAC Deliverable Finalize Major
per EC RPF Deliverable Comment Deliverable
EM&YV Plan | OEB/EC Apr 2016 Sep 16, 2016 Sep 30,2016 | Sep 30, 2016 11 days Feb 2, 2017 10 months
Verification | OEB Apr 2016 Not provided to EAC for Not Applicable | Not Applicable May 2016 Not Applicable
Consultants comment (DNV GL was
Hired hired as both the
EC and the
verifier)
CPSV EC Jul 2016 Batch 1 (*mid Feb 2017) *Mar 3 2017 *Mar 3 2017 13 days *Jun 12017 11 months
Verification Batch 2 (*late Feb 2017) *Mar 6 2017 *Mar 6 2017 5 days
Reports Batch 3 (*Mar 13, 2017) Mar 20 2017 Mar 20 2017 6 days
Batch 4 (*Mar 20, 23, & 27 Mar 30, 2017 | Mar 30, 2017 |9, 6 & 4 days
2017)
Batch 5 (*Apr5, & 102017) | Apr 12,2017 | Apr 11,2017 |6 & 3days
Batch 6 (*Apr 14, 20 & 24 Apr 26,2017 | Apr 27,2017 | 9,5 & 3 days
2017)
Batch 7 (*May 1, 2, & 3 May 8, 2017 May 8, 2017 6, 5 & 4 days
2017)
OEB Draft | OEB/EC Sept 2016 Jul 26, 2017 Aug 9, 2017 Aug 9, 2017 11 days Not Applicable | 1yearand1
DSM — see below month
Results
Report (i.e.
draft audit

report)




Filed: 2018-04-06
EB-2017-0323
Exhibit B.Staff.2

Page 7 of 7

Major Party Date Major | Date Major Deliverable was | Due date for | Date Union Number of Date of Additional
Deliverable | Responsible | Deliverable | Presented to the EAC for EAC Provided Business Days | Delivery of Time

for Major | was Comment Comments on | Comments Provided for | Final Major Required to

Deliverable | Expected as Major EAC Deliverable Finalize Major

per EC RPF Deliverable Comment Deliverable

OEB Final OEB/EC Oct 2016 First version of final report No EAC Sep 12, 2017 Not Applicable | Dec 20, 2017 1 year 2
DSM provided Sep 11, 2017. comment months
Results period was
Report (i.e. provided
final audit
report)
Updated Nov 2016 Dec 11, 2017 Dec 15,2017 | Dec 15,2017 | 5days Dec 22, 2017 1 year 1 month
TRM

*Approximate date

In addition to the above, Union considers the CPSV/NTG Scope of Work, CPSV/NTG (Free Ridership only) Results Report and Spillover Report as major EC deliverables. These
items are detailed in Table 3 below.

Table 3
Major Deliverable Party Date Date Major Due Date for | Date Union | Number of | Date of Time
Responsible | Major Deliverable EAC Provided Business Delivery of | Between
for Major | Deliverable | was Commentson | Comments | days Final Major | Expected
Deliverable | was Presented to | Major Provided Deliverable | Delivery
Expected the EAC for | Deliverable for EAC Deadline
Comment Comment and Actual
Delivery
CPSV/NTG Scope of Work | OEB/EC NA Oct 8, 2016 Oct 18,2016 | Oct 18, 2016 | 7 days Dec 14, 2016 | NA
CPSV/NTG (FR only) OEBJ/EC *Oct 2016 | May 24,2017 | Jun 14,2017 | Jun 14,2017 | 16 days Aug 15, 2017 | 10 months
Results Report
CPSV Spillover Report OEBJ/EC *Oct 2016 | Feb 2, 2018 Feb 16, 2018 | Feb 16, 2018 | 11 days TBD TBD

*Expected to be included as part of the OEB Final DSM Results Report (i.e. final audit report)
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UNION GAS LIMITED
Answer to Interrogatory from
Ontario Energy Board Staff (“*Staff”)
Reference:  Exhibit A, Tab 1, p. 6
Preamble: Union Gas states: In accordance with Union’s recommendations above, Union’s

2015 audit adjusted DSM results include OEB-approved 2014 NTG adjustment
factors. These results are presented at Exhibit A, Tab 3, Appendix A, Schedule 1.
Union requests that the OEB approve the 2015 audit adjusted results as presented
on the basis of the arguments summarized above and described in further detail
herein. Table 2 below provides Union’s 2015 pre-audit, audited, and audit
adjusted amounts for comparison. Union’s 2015 audited DSM results are
presented at Exhibit A, Tab 3, Appendix B, Schedule 1.

Table 2
2015 DSM Results ($ Millions)
2015 Pre-Audit | 2015 Audited 2015 Audit
Results Adjusted Results
LRAM $0.613 $0.602 $0.617
DSMVA ($0.195) ($0.195) ($0.195)
DSMIDA $7.548 $7.040 $7.472
TOTAL $7.966 $7.447 $7.895

Question:

a)

b)

Please confirm that the term *“Audit” refers to the Evaluation, Measurement, & Verification
(EM&YV) results reported in DNV GL’s EC report, as defined in the 2015-2020 DSM
Guidelines and noted in other areas of Union’s application.

Please describe the various drivers of the variance (e.g., the use of differing NTG ratios, per
unit savings assumptions, etc.) between the shareholder incentive calculated by Union
($7.472 million) and that calculated by the EC ($7.040 million).

Please describe the various drivers of the variance (e.g., the use of differing NTG ratios, per
unit savings assumptions, etc.) between the lost revenue calculated by Union ($0.617
million) and that calculated by the EC ($0.602 million).

On a program-by-program basis, please demonstrate the dollar value of each variance driver
in b) and c) as well as the process used by Union to calculate the value.

Within Table 2, Union indicates that the “2015 Audited Results” include that the value of
Union’s DSMVA is ($0.195). Please clarify whether or not the EC provided an opinion on
the value of Union’s DSMVA.

Please indicate whether the NTG ratios Union used to calculate its shareholder incentive and
lost revenue include spillover.




Response:

a) Confirmed.

b) & c)
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The drivers of the variance between the shareholder incentive and lost revenue calculated by
Union ($7.472 million and $0.617 million, respectively) and the shareholder incentive and
lost revenue calculated by the EC ($7.040 million and $0.602 million, respectively) are the
Free Rider rate and Spillover values used. The EC adopted a deemed Spillover value from
another jurisdiction to establish its DSMI and LRAM. Please see Table 1 below for detail on

these differences.

Table 1
NTG strata as defined by the EC EC Free EC Union Free | Union
Rider rate* | Spillover | Rider rate | Spillover
rate rate

Custom Commercial & Institutional 59.4875861 3.4% 54% 0%
Buildings-Banner projects 613878%

Custom Commercial & Institutional 55.5752365 3.4% 54% 0%
Buildings-Contrax projects 045723%

Custom Agriculture & Greenhouse- 62.6919985 3.4% 54% 0%
Banner projects 626682%

Custom Agriculture & Greenhouse- 58.7836857 3.4% 54% 0%
Contrax projects 460643%

Custom Industrial-Banner projects 70.7516474 3.4% 54% 0%
681682%

Custom Industrial-Contrax projects 59.9631861 3.4% 54% 0%
363962%

Custom Large Industrial R100 projects 91.8260361 3.4% 54% 0%
7511760%

Custom Large Industrial T1 projects 90.8753705 3.4% 54% 0%
80202480%

Custom Large Industrial T2 projects 92.3286399 3.4% 54% 0%
86915410%

Custom Low Income projects 5.0% 0% 5% 0%

* The EC did not round the Free Rider rates it used to calculate findings. The full values as presented in Table 1 are

needed to recreate 2015 Audited Results

d) The dollar variance per program of Union’s shareholder incentive is provided in Table 2

below:
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Table 2
2015 DSM Program EC Union Variance
Shareholder Incentive | Shareholder Incentive

Cl $4,010,638* $4,443,225 | $432,587
Residential
Low-Income $2,462,534 $2,462,534 $0
Large Volume $0 $0 $0
Market Transformation $566,721 $566,721 $0
Total $7,039,894 $7,472,481 | $432,587

* The shareholder incentive is calculated on a scorecard basis rather than on a program basis. The Cl and

Residential programs are both on the Resource Acquisition scorecard and the shareholder incentive amount cannot

be meaningfully divided into programs. The variance of $432,587 is attributed entirely to a variance within the Cl

Program custom offering.

The dollar variance per program of Union’s lost revenue amount is provided in Table 3 below:

Table 3
2015 DSM Program EC Union Variance
Lost Revenue | Lost Revenue
Cl $150,561 $155,467 $4,906
Residential $0 $0 $0
Low-Income $91 $91 $0
Large Volume $3,716 $14,319 | $10,603
Market Transformation $0 $0 $0
2015 lost revenue contribution $154,368 $169,877 $15,509
Pre-2015 lost revenue contribution $447,600 $447,600 $0
Total $601,968 $617,477 $15,509

EC Shareholder Incentive and Lost Revenue Scenario — To establish the EC shareholder
incentive and lost revenue, Union used the Free Ridership and Spillover values reported by
the EC (see Table 1 above) to calculate shareholder incentive and lost revenue amounts and
confirmed that they align with the amounts reported by the EC. Please see the response at
Exhibit B.GEC.1.Attachment A for the EC’s shareholder incentive calculator. Union did not
receive the EC’s lost revenue calculator.

Union Shareholder Incentive and Lost Revenue Scenario — To establish the Union
shareholder incentive and lost revenue, Union adjusted the CI custom program offering and
Large Volume Free Ridership amounts to 54% and set the Spillover rate at 0% (see Table 1
above). These values are consistent with Union’s Final DSM Annual Report and its 2015 Audit
Adjusted DSM Deferral Accounts and Balances (please see Exhibit A, Tab 1, p. 2, Table 1).

e) The EC did not provide an opinion on the value of Union’s DSMVA.
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f) The NTG ratios Union used to calculate its shareholder incentive and lost revenue do not
include Spillover. Please see the responses to part b) and part ¢) above for detail.
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UNION GAS LIMITED

Answer to Interrogatory from
Ontario Energy Board Staff (“Staff”)

Reference:  Exhibit A, Tab 2, p. 4

Question:

a) Perthe OEB’s August 21, 2015 letter, prior to the EC finalizing the evaluation, measurement
& verification plan, Enbridge and Union Gas were “responsible for developing an initial
evaluation plan that will inform the evaluation of programs...” Please provide all initial
evaluation plans Union Gas developed and provided to the EC related to their 2015 DSM
programs.

b) Prior to the 2015-2020 evaluation period, did Union produce an overall DSM portfolio
evaluation plan in order to identify key evaluation priorities and guide the annual evaluation
process? If so, who reviewed/approved these plans?

i. Ifapplicable, please provide an example of an overall DSM portfolio evaluation plan
developed by Union prior to the 2015-2020 period.

ii. Please describe how this evaluation plan was used to establish annual evaluation
priorities prior to the 2015-2020 period.

Response:

a) The evaluation plans for 2016-2020 were included in Union’s 2015-2020 DSM Plan
application filed with the OEB on April 1, 2015." Union’s 2015-2020 DSM Plan application
was approved by the OEB on January 21, 2016 and February 24, 2016. Given 2015 was a
transition or roll-over year, Union did not prepare specific evaluation plans for 2015.

b) The 2012-2014 evaluation plans were included in Union’s 2012-2014 DSM Plan application
filed with the OEB on September 23, 2011.2 Union’s 2012-2014 DSM Plan application was
approved by the OEB on February 21, 2012.

I.  Please see EB-2011-0327, Exhibit A, Tab 1, Appendix J.
ii.  During the 2012-2014 DSM Framework annual evaluation priorities were established
by the Technical Evaluation Committee per the Stakeholder Terms of Reference.?

! EB-2015-0029, Exhibit A, Tab 3, Appendix C
2 EB-2011-0327, Exhibit A, Tab 1, Appendix J
® EB-2011-0327, Settlement Agreement, Appendix B, Attachment A, Joint Terms of Reference on Stakeholder
Engagement for DSM Activities by Enbridge Gas Distribution Inc. and Union Gas Limited, November 4, 2011
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UNION GAS LIMITED
Answer to Interrogatory from
Ontario Energy Board Staff (“Staff”)
Reference:  Exhibit A, Tab 2, p. 6
Preamble: Union Gas states: The OEB explained that going forward the utilities should

continue to manage the contractual obligations and costs associated with the NTG
Study while OEB Staff assumed responsibility for its oversight. Transition plans
were also provided for TRM Development, a Boiler Baseline Study, and a
Persistence Study. These transitions have occurred and the TEC has been
discontinued.

Question:
a) Perthe OEB’s March 4, 2016 letter, Enbridge and Union Gas, with the endorsement of the

TEC, procured DNV GL to complete a net-to-gross study for custom commercial and
industrial projects. When the OEB released its March 4, 2016 letter; more than two years
following when Enbridge and Union Gas initiated the procurement process, the study’s work
plan had not as of yet been completed.

i. Please provide the timeline for this project. Specifically, please identify:

¢ The date the RFP was posted,;

e The date DNV GL (formerly KEMA) was selected as the successful proponent of the
procurement;

¢ The date DNV GL was contracted to complete the project;

e The date of the first meeting between DNV GL and the TEC;

¢ The date the first draft of the work plan was completed,;

¢ The date the final work plan was completed;

e The date DNV GL began implementing the final work plan; and,

o A description of the final project deliverable provided to Enbridge, Union Gas and the
TEC by DNV GL as well as the date it was provided (i.e., the last deliverable before the
project was transitioned to the OEB).

ii. Please provide any documentation related to methodological discussions that were
undertaken before the study was transitioned to the OEB.

iii. Please provide the draft work plan that was to be presented to the TEC on March 10,
2016.

iv. Please describe the original timing for when the TEC expected the net-to-gross study to
be completed.

v. Please indicate the first year the TEC expected that updated net-to-gross ratios would be
applied to Union Gas’ DSM results.
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vi. Please describe the reasons for the significant delays and specifically why it took an
extended period of time to complete the first stage of the project.

b) Per the OEB’s March 4, 2016 letter, as part of OEB Decisions issued in 2015, Enbridge and
Union Gas were “directed to complete a Boiler Baseline Study in 2015, with the findings
incorporated in the evaluation of 2014 results.”

i. Please provide a status update on the Boiler Baseline study.

ii. With regard to the boiler baseline study, the OEB’s March 4, 2016 letter states “This
study was the result of OEB decisions for both Enbridge and Union Gas and therefore
the utilities are expected to complete it.” Please confirm that Union Gas and Enbridge
have always retained responsibility for completing the boiler baseline study.

iii. Please provide an expected timeline for completion of the study.

iv. Please describe the magnitude of impact the study may have on Union Gas’s DSM results
for years 2014, 2015, 2016, 2017 and 2018.

v. Given the OEB’s direction that the results of the Boiler Baseline Study are to be
retroactively applied to 2014 results, please describe why Union Gas believes the
retroactive application of 2015 NTG study results to 2015 results may be inappropriate.

Response:

a) Perthe OEB’s March 4, 2016 letter, EGD and Union, with the endorsement of the TEC,
procured DNV GL to complete a Net-to-Gross (“NTG”) Study for custom commercial and
industrial programs. The NTG Study’s draft work plan was released on March 2, 2016, two
days before the OEB released its March 4, 2016 letter and more than two years following
when the TEC had initiated the procurement process.

I.  The timeline for this project is as follows:

e The RFP was posted November 1, 2013;

e DNV GL (formerly KEMA) was selected as the successful proponent of the
procurement on February 17, 2014;

e The NTG Study contract was executed with DNV GL on May 5, 2015;

e The first meeting between DNV GL and the TEC occurred on March 10, 2014;

e DNV provided their NTG Scope of Work on March 2, 2016;

e Arrevised work plan, completed under the direction of the OEB as per the March 4,
2016 letter noted above, was expanded to include the annual CPSV portion of the
annual audit, and was completed on December 14, 2016;

e Union does not have a record of when DNV GL began implementing the final work
plan because the study and other evaluation activities (formerly TEC activities) had
been transitioned to the OEB and no minutes were kept. However, while Union
cannot say for certain when the final work plan was implemented, a request for
Union’s data was sent on November 8 2016; and,
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e The final deliverable DNV GL provided to Union, EGD and the TEC was the March
2, 2016 NTG Scope of Work.

ii.  Discussions regarding the NTG Study methodology and approach undertaken before
the study was transitioned to the OEB are documented in a number of TEC quarterly
reports that are stored on the OEB website and summarized below.

e Ontario Natural Gas Technical Evaluation Committee 2014 1% Quarter
Report, Section 2.

e Ontario Natural Gas Technical Evaluation Committee 2014 2™ Quarter
Report, Section 1.2

e Ontario Natural Gas Technical Evaluation Committee 2014 4™ Quarter
Report, Section 2.2

e Ontario Natural Gas Technical Evaluation Committee 2015 1% Quarter
Report, Section 3.*

e Ontario Natural Gas Technical Evaluation Committee 2015 3™ Quarter
Report, Section 3.

Additionally, DNV GL provided memos and documents to the TEC that illustrated the
depth and breadth of methodological discussions that needed to be resolved before
DNV GL could initiate the work they were commissioned to undertake. A summary of
these documents is provided below.

Kick-Off Meeting Memo — Attachment A
Kick -Off Meeting Parking Lot — Attachment B
Attribution Methods Comparison — Attachment C

! https://www.oeb.ca/documents/TEC/Quarterly%20TEC%20Reports/TEC%202014%200Q1%20Report.pdf

2 https://www.oeb.ca/documents/TEC/Quarterly%20TEC%20Reports/ TEC%202014%200Q2%20Report.pdf

% https://www.oeb.ca/documents/TEC/Quarterly%20TEC%20Reports/TEC%202014%200Q4%20Report.pdf

* https://www.oeb.ca/documents/TEC/Quarterly%20TEC%20Reports/TEC%202015%200Q1%20Report.pdf
*https://www.oeb.ca/documents/TEC/Quarterly%20TEC%20Reports/Q3%202015%20TEC%20Report_March%20
TEC.pdf
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iii. The NTG Scope of Work dated March 2, 2016 and presented to the TEC on March
10, 2016, along with the accompanying PowerPoint presentation, are attached as
Attachment D and Attachment E, respectively.

iv. The NTG Scope of Work (see Attachment D ) indicated the NTG Study would be
completed by November 16, 2016. The RFP does not contain an expected timeframe
for completion. The Ontario Natural Gas Technical Evaluation Committee 2014 1%
Quarter Report states:®

“The Committee and DNV GL acknowledged that the primary objective of this
project is to develop a transparent, reputable study that produces strong,
credible, and defensible NTG ratios to be used on a go forward-basis. The
potential for ‘scope creep’ is a concern of several members of the TEC and DNV
GL. Having identified some challenges in conducting customer surveys in the
summer months (June-August), an updated project completion date will be
proposed by DNV GL.”

Union is not aware of any other record indicating an original expected completion
date.

v. The TEC quarterly reports, the NTG RFP, and the NTG Scope of Work noted that the
NTG Study would be used on a go-forward basis but did not indicate when the results
of the NTG Study would be applied. The NTG RFP did not indicate when the results
would be applied, however, it did request that the consultant ““Provide guidance on
the development of a strategy for applying free ridership and spillover data collected
on previous program participation to forward looking DSM program activity.”’

As noted in part a) iv) above, the Ontario Natural Gas Technical Evaluation
Committee 2014 1 Quarter Report states that the Committee and DNV GL
acknowledged that the primary objective of this project is to develop a transparent,
reputable study that produces strong, credible, and defensible NTG ratios to be used
on a go forward-basis.

vi. The timeline of the significant delays is detailed below.

® The Ontario Natural Gas Technical Evaluation Committee 2014 1st Quarter Report, p.2
https://www.oeb.ca/documents/TEC/Quarterly%20TEC%20Reports/TEC%202014%20Q1%20Report.pdf
" Exhibit B.Staff.5.Attachment F, p. 10
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March 2014
The NTG Study project encountered delays as a result of six issues that arose during
the initial kick-off meeting. As documented in DNV GL’s Kick-off Meeting Parking
Lot Memo (Attachment B), the six issues were:
1. How much contact should the evaluation have with program staff regarding
specific projects?

2. Can the evaluation determine which portions of the attribution were due to
financial incentives, which were other services, etc?

3. Do we want to make a concerted effort to talk to self-direct customers who only
spent a portion of their incentive money? As opposed to customers who used it
all because they lose it otherwise.

4. The utilities report lifetime savings; should the evaluation use a dual baseline
NTG calculation? If so, how will the evaluation determine existing efficiency
baseline savings without doing the full verified gross savings calculation
process?

5. There is dissention about when influence occurred and what it means for NTG,
largely around projects that receive incentives and are Free Riders in the current
program year but were not free riders when they participated the first time in a
past program year. How many historical program years should be taken into
account by the study in determining NTG?

6. Should the evaluation do spillover analysis with the large industrial customers
in Union Gas’ new self-direct program, even though there hasn’t been much
time for them to complete projects? It would give the TEC something to use
going forward, even if it’s understated.

April and May 2014
The TEC developed draft positions for each parking lot item, noting where discussion
was required with DNV GL in order to reach consensus and resolution.

June 2014
The TEC had resolved all but two parking lot items; numbers 4 and 5 above.

July 2014
The TEC discussed the two outstanding items with DNV GL and then reached

consensus on item #4 (the study would use the Year One Net Savings Method to
determine lifetime savings — instead of the Life Cycle Net Savings Method).
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At this time, the TEC came to a consensus agreement that the current guidelines (EB-
2008-0346) lacked clarity and with a new DSM Framework for Natural Gas Utilities
expected to be established immanently by the OEB, the TEC felt it prudent to gain
clarity before continuing with the NTG Study. Therefore, the TEC put the NTG
Study on hold until such time that the new DSM Framework was established.

December 2014

The release of the new DSM Framework and Guidelines on December 22, 2014 (EB-
2014-0134) did not provide additional clarity to resolve the outstanding project
methodology item (#5 above) that had led the TEC to put the study on hold. In
Section 7.2.1 of the Guidelines (EB-2014-0134), Free Ridership and Spillover effects
are defined; however, no specific policy direction was included as to whether the
custom projects NTG ratio should include cumulative year project effects due to the
custom program’s focus on long term customer relationships concentrating on
continuous energy efficiency improvement.

Q1 2015

As noted in the Ontario Natural Gas Technical Evaluation Committee 2015 1%
Quarter Report, the committee resolved (with OEB Staff in attendance) to discuss the
outstanding methodological item with the consultant in an attempt to find a resolution
and move the project forward.

June 2015

On June 9, 2015, the NTG sub-committee reached a resolution for the remaining
parking lot issue which was brought forward to the full TEC in July 2015. The
resolution achieved consensus agreement and the NTG Subcommittee could then
move the project forward.

August 2015
The TEC Subcommittee was unable to meet in August 2015 due to 2015-2020 DSM

Plan proceedings. On August 21, 2015, the OEB released a letter establishing the
OEB'’s process to evaluate the results of Natural Gas Demand Side Management
(DSM) programs from 2015 to 2020.

Q3 2015

The NTG subcommittee resolved the one remaining issue and reached consensus with
the TEC to move ahead with the study.



Filed: 2018-04-06
EB-2017-0323
Exhibit B.Staff.5

Page 7 of 10

November 2015
The inaugural meeting for the newly established EAC under the OEB Staff
coordinated EM&V process was held on November 23".

February 2016
On February 9, 2016, the OEB issued an RFP for an Evaluation Contractor for

Natural Gas Demand Side Management (DSM) Programs which closed on March 7,
2016.

March 2016

On March 2, 2016, DNV GL provided the TEC with their NTG Scope of Work,
which they presented to the TEC during the final TEC meeting (OEB Staff was
present) the week of March 10, 2016. This was the final deliverable provided to the
TEC.

December 2016

Nine months later, under OEB Staff coordination, the final work plan was delivered
to the EAC on December 14, 2016, the scope of which had been expanded to also
contain the annual verification of the utilities custom projects which has traditionally
been a part of the annual audit process to ensure annual savings claims are audited
and filed with the OEB each year.

October/December 2017
The final report was delivered in October 16, 2017 after which a corrected version
was released on December 20, 2017.

b) Union acknowledges that within the OEB’s March 4, 2016 letter EGD and Union were
directed to complete a Boiler Baseline Study in 2015, with the findings incorporated in the
evaluation of 2014 results. It is worth noting that this OEB direction was released after the
recommendation to apply the study retroactively was made in relation to 2014 DSM
deferrals. The 2014 audit recommendation was consistent with the 2012-2014 DSM
Framework which required prescriptive measures to be adjusted retroactively. However,
within the current 2015-2020 DSM Framework, adjustments to prescriptive measures apply
prospectively and are also used to adjust targets in the following year.

This issue was also discussed in Union’s 2014 DSM Deferrals proceeding, particularly in
OEB Staff’s submission, which does not support retroactive application of the Boiler
Baseline Study.®

¥ EB-2015-0276, OEB Staff Submission, May 13, 2016, pp. 2-3
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i. In October 2017, the consultant issued a memo which described challenges they were
having successfully completing the Boiler Baseline Study, having only gathered data
from 5 customers of the targeted 140 despite having telephoned over 6,600. In
addition to outlining the challenges, the memo also presented options to explore in
order to support completion of the study, which included a request for additional
funds.’

Union and EGD met with the TEC subcommittee in December 2017 to discuss the
options the consultant, ICF, proposed for the Boiler Baseline study. The
subcommittee agreed to augment the incentive offered to participants and supporting
channel partners and requested that ICF test the increased incentive with a small
sample of approximately 500 customers to determine whether or not it would yield
better results. Aside from paying for the increased incentive, the TEC subcommittee,
Union and EGD determined that it was not appropriate to provide additional funds for
the project because costs were fixed pursuant to the original procurement process.

Union summarized the subcommittee’s agreement with ICF via email in December
2017, and met with ICF in January 2018 to discuss the terms of the subcommittee’s
resolution. ICF agreed to the proposed resolution and are in the process of testing the
higher incentive value for boiler contractors and customers. In March 2018, ICF
provided a memo outlining their approach in support of the subcommittee’s
agreement (please see Attachment H).

ii. Not confirmed.

In light of the evaluation governance in place with the TEC predating 2015, Union
and EGD worked with the TEC on a consensus basis to scope and oversee the Boiler
Baseline Study. Union and EGD retained responsibility for completing the Boiler
Baseline Study after the issuance of the OEB’s March 4, 2016 letter, however, they
continue to seek input and support and share responsibility for its completion with the
TEC Subcommittee.

iii. As noted in the Boiler Baseline Memo (Attachment H), the anticipated completion of
the study is July 2018.

iv. Union does not believe it is reasonable to apply an adjustment to a prescriptive
measure retroactively given the Boiler Baseline Study is not yet complete and the
current framework does not support retroactive adjustments for prescriptive measures.

° Exhibit B.Staff.5.Attachment G, p. 4
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Furthermore the 2014 deferral has already been closed for over 3 years. For clarity, it
is important to recognize the change to the measure would only impact one year if
applied retroactively because following year’s targets would have appropriately been
adjusted.

In terms of order of magnitude that the Boiler Baseline Study would have on 2014
results, Union agrees with the assessment that Board Staff provided in their
submission on Union’s application for clearance of 2014 DSM deferral and variance
accounts,™®
“OEB staff supports the approval of Union’s DSM Incentive Deferral Account in
the amount of $8,988,000. Although Union does not have the results from the
boiler baseline study, the results will have little to no impact on Union’s
shareholder incentive amount as savings from boiler only represents 1.1% of
overall savings.”

In the same submission, Board Staff noted, **
““As part of the OEB’s Decision and Order on Union’s application for clearance
of its 2013 DSM accounts application (EB-2014-0273), the OEB stated that it was
supportive of the proposed boiler baseline study being completed in 2015 in
cooperation with Enbridge Gas Distribution Inc., with the findings being
incorporated in the evaluation of the 2014 results.? In its application, Union
indicated that the study results are anticipated in 2016 and, in agreement with the
Technical Evaluation Committee, the study results will apply to future savings.”

v. As noted above, it would be inappropriate and a misinterpretation of the OEB’s
direction to apply the Boiler Baseline Study retroactively.

Similarly, and consistent with Union’s deferral claim, applying the 2015 NTG Study
results to the 2015 program year is inappropriate and a misinterpretation of the OEB
direction.

As noted in 2015-2020 DSM Framework: *2
“The gas utilities should roll-forward their 2014 DSM plans, including all
programs and parameters (i.e., budget, targets, incentive structure) into 2015.”

The EB-2015-0029 Decision and Order states, *®
“The OEB does not expect the gas utilities to rely on a predetermined free
ridership rate for the duration of the 2017 to 2020 term. In 2016, the free rider
rates will be updated based on the results of the net-to-gross study and the annual

19 EB-2015-0276, OEB Staff Submission, p.2

11 EB-2015-0276, OEB Staff Submission, p.2

12 EB-2014-0134, Report of the Board, DSM Framework for Natural Gas Distributors (2015-2020), p.37
3 EB-2015-0029, Decision and Order, January 20, 2016, p. 21
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evaluation process. Annually, the evaluation process will continue to inform the
free rider rates for custom programs.”

In addition, the TEC established, with consensus, that the Scope of Work for the
NTG Study sought for the consultant to, **
“Provide guidance on the development of a strategy for applying free
ridership and spillover data collected on previous program participation
to forward looking DSM program activity.”

Union believes there is clear direction from the OEB to support that both the
Boiler Baseline Study and the 2015 NTG Study results are to be applied to future
program results.

1 Exhibit A, Tab 2, Appendix B, p. 10
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DNV-GL

Memo to: Date: April, 1, 2014
Meredith Lamb, Union Gas

Bob Wirtshafter, Wirtshafter Associates

Ted Kesik, University of Toronto

Chris Neme, Energy Futures Group

Jay Sheperd, Canadian Energy Lawyers

Julie Girvan, Uniserve

Ravi Sigurdson, Enbridge Gas

Marc Hull-Jacquin, Enbridge Gas

Tina Nicholson, Union Gas

Copy: Prep. by: Ben Jones, DNV GL
Mimi Goldberg, DNV GL

Tammy Kuiken, DNV GL

Chris Dyson, DNV GL

Susan Weber, DNV GL

Ontario Gas NTG Evaluation Kickoff Meeting Items

This memo memorializes the discussion at the kickoff meeting for the 2014 Ontario Gas Net-to-Gross
Evaluation. It is intended to identify the items that were resolved, assigned (action items), or discussed, but
ultimately tabled at the meeting (parking lot items).

Meeting Overview

The kickoff meeting was planned as an in person meeting between the TEC and Evaluation leadership. Most
of the time was spent on high level evaluation concepts and in understanding different perspectives within
the TEC.

Resolved Items
= The primary objective of this project is a transparent, reputable study that produces strong,
credible, and defensible NTG ratios to be used on a go forward-basis.
= The potential scope creep is a concern of several members of the TEC and evaluation team.

Action Items
Two critical path action items were assigned to be completed as soon as possible:
= The TEC will provide draft contract for review by DNV GL legal team.
= The TEC will give DNV GL greater direction on whom to contact for what - data delivery, survey and
other review, etc.
Other action items assigned were:
= DNV GL will prepare a memo memorializing the kickoff meeting
= The TEC will provide DNV GL a tentative schedule of TEC meetings for the remainder of the year

KEMA Consulting Canada, Ltd. 1059 Edgewood Road North Vancouver, BC V7R 1Y8. www.dnvgl.com
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= DNV GL will update the project schedule to account for

o

o

The need to time review of deliverables with TEC meetings
Summer vacations in July and August that impact data collection efforts

Parking Lot Items
Several Items at the meeting were discussed but ultimately tabled without a resolution. The "DNV GL Take”
below has the evaluation team’s thoughts about how each issue should be addressed. The evaluation’s plan
for addressing the first three items (subject to TEC approval) is described below. Items four through six
remain open questions that we have weighed in on, but cannot resolve without additional TEC discussion.

1. How much contact should the evaluation have with program staff regarding specific projects?

(¢]

Enbridge (Mark) would like the evaluation to meet with program staff to discuss the specifics
of all projects, not just the specific large or complicated ones or the ones we deem need
additional information.

Other TEC members worry that too much contact with the utility reps will lead to a biased
evaluation.

DNV GL Take - For complex projects, understanding the timing and specifics of the
program’s interactions with the customer provides the evaluation with the ability to tailor
questions prior to the core attribution sequence to the specific customer experience. These
custom questions will be phrased to remind the customer about the interactions, while being
careful not to bias the customer’s responses to the core attribution questions.

2. Can the evaluation determine which portions of the attribution were due to financial incentives,
which were other services, etc?

(¢]

DNV GL Take - The proposed attribution approach and the current scope of the evaluation
does not allow for proportionally assigning attribution credit to different program influences.
Attribution is also not a zero sum game: both technical and financial assistance may be
necessary for a project to proceed; the absence of either one could be enough to prevent a
customer from going forward. The surveys and interviews will gather qualitative information
about the influence of different program activities on projects. The evaluation will report
these (anonymized) responses relative to the final attribution scores in order to provide the
TEC and programs some feedback in this area.

3. Do we want to make a concerted effort to talk to self-direct customers who only spent a portion of
their incentive money? As opposed to customers who used it all because they lose it otherwise.

o

DNV GL Take - Assuming that data on this topic is available to the evaluation and
categorizing customers by proportion of incentive money spent is straightforward, the
evaluation could potentially stratify based on this metric, or not stratify based on it but still
attempt to report results for each group separately. Stratification by a categorization allows
the evaluation to ensure that one group is not over-represented in the final weighted results,
given the potential that there are meaningful NTG differences based on this categorization it
likely will make sense to stratify by it if possible.

4. The utilities report lifetime savings, should the evaluation use a dual baseline net-to-gross
calculation? If so, how will the evaluation determine existing efficiency baseline savings without
doing the full verified gross savings calculation process?

KEMA Consulting Canada, Ltd. 1059 Edgewood Road North Vancouver, BC V7R 1Y8. www.dnvgl.com
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o DNV GL Take - If the program tracks dual baseline savings, the evaluation could use the
information in our net-to-gross calculations. Otherwise, we might be able to use another
approach, such as assuming a ratio of the difference in savings from the dual baselines
based on another study.

5. There is dissention about when influence occurred and what it means for NTG, largely around
projects that receive incentives and are free riders in the current program year but were not free
riders when they participated the first time in a past program year. How many historical program
years should be taken into account by the study in determining NTG?

o DNV GL Take - This is a crucial question for the evaluation. What type of NTG are we
measuring? If the study is intended to capture current program effects then a short time

horizon should be used in framing questions for customers and vendors. If the study is
intended to show the cumulative effect of the programs over time, then a longer time
horizon should be used and past program participation and the effect of that participation on

recent within-program projects should be taken into account. The surveys can be designed
to capture either type of NTG, but we do not recommend attempting to capture both the
current program and cumulative program versions of attribution and spillover at once: this
would result in longer, more confusing surveys for customers. This is a critical item to
resolve prior to developing survey instruments and interview guides. The decision as to
which NTG type to pursue is ultimately a policy decision that may come down to the intent of
the Ontario Board of Energy’s definition of Net-to-Gross.

6. Should the evaluation do spillover analysis with the large industrial customers in Union Gas’ new
self-direct program, even though there hasn’t been much time for them to complete projects? It
would give the TEC something to use going forward, even if it’s understated.

o DNV GL Take - Most of the data collection with this group of customers is likely to be via in
depth interviews (rather than CATI surveys), which offers flexibility to inquire qualitatively
about spillover potential for the program going forward as well as whether any spillover has
already occurred as a result of the 2013 program. Another possible option is to ask these
customers about spillover from previous program experiences in 2011 and 2012, and then
ask how the current program design would change the likelihood for future spillover. We
recommend leaving this as an open question until the evaluation team learns more about
the program and the overlap in customers in the 2011/2012 programs and the 2013
program.

KEMA Consulting Canada, Ltd. 1059 Edgewood Road North Vancouver, BC V7R 1Y8. www.dnvgl.com
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Memo to:

DNV-GL

Date: June 9, 2015

Bob Wirtshafter, Independent Member
Ted Kesik, Independent Member

Chris Neme, Green Energy Coalition

Jay Shepherd, School Energy Coalition
Julie Girvan, Consumers Council of Canada
Ravi Sigurdson, Enbridge Gas

Marc Hull-Jacquin, Enbridge Gas

Tina Nicholson, Union Gas

Meredith Lamb, Union Gas

Copy:

Prep. by: Ben Jones, DNV GL

Mimi Goldberg, DNV GL
Tammy Kuiken, DNV GL

Ontario Gas NTG Evaluation Kickoff Meeting Items

This memo memorializes the discussions of unresolved parking lot items from the 2014 Ontario Gas Net-to-
Gross Evaluation kickoff meeting. It is intended to identify which of the items were resolved, assigned
(action items), or discussed, but ultimately re-tabled at the meeting (parking lot items). The initial Parking
Lot items, DNV GL and TEC takes are retained for context (in grey).

Parking Lot Items Discussed

Several Items at the kickoff meeting were discussed but ultimately tabled without a resolution. The "DNV GL
Take” below has the evaluation team’s initial thoughts about how each issue should be addressed, while the
TEC Take provides the TEC’s consensus prior to the follow up meeting.

1. How much contact should the evaluation have with program staff regarding specific projects?

The utilities would like the evaluation to meet with program staff to discuss the specifics of
all projects, not just the specific large or complicated ones or the ones we deem need
additional information.

Other TEC members worry that too much contact with the utility reps will lead to a biased
evaluation.

DNV GL Take - For complex projects, understanding the timing and specifics of the
program'’s interactions with the customer provides the evaluation with the ability to tailor
questions prior to the core attribution sequence to the specific customer experience. These
custom questions will be phrased to remind the customer about the interactions, while being

careful not to bias the customer’s responses to the core attribution questions.
o The TEC is not in a position to provide endorsement on this point at this
time. Discussion with DNV is required.

TEC Take:
o DNV should determine the extent of contact it requires with utility program staff, in
order to be fully informed on the customer’s relationship with each utility prior to

KEMA Consulting Canada, Ltd. 1059 Edgewood Road North Vancouver, BC V7R 1Y8. www.dnvgl.com
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conducting the Net to Gross survey, given the complexity of the project and the
contents of the project files. DNV will follow up as required with the utilities.

o Discussion with DNV is required on the highlighted issue above regarding tailoring
questions to remind customers about their interactions with the utility.

e June 11 Follow up discussion results (not discussed on July 16):

o TEC Action Item: TEC to discuss guidelines for framing! questions and usage of
information from program in probes. Decision required prior to survey instrument
development.

o Open questions on usage of

e framing questions to remind customer of decision making process

e program-supplied information in framing question-related probes

o Rationale for questions and scoring to be provided with survey instruments once
drafted.

o Notes for consideration:

e Specific questions and probe instructions will be reviewed by TEC prior to
fielding interviews. Initial decision for TEC is whether or not the general
approach is acceptable.

e Important to remember that this section of the interview is not part of the
scoring algorithm. It is intended to help respondents recall a project and
process that may have occurred a few years ago. It is not intended to push
the participant into giving more credit to the program than they would if we
asked the NTG questions when the decision was fresh in mind. Aiding
participant recall through framing questions attempts to remove an aspect of
self-report surveys that can potentially bias results against giving programs
credit for the decision to install EE equipment.

2. Can the evaluation determine which portions of the attribution were due to financial incentives,
which were other services, etc?

e DNV GL Take - The proposed attribution approach and the current scope of the evaluation
does not allow for proportionally assigning attribution credit to different program influences.
Attribution is also not a zero sum game: both technical and financial assistance may be
necessary for a project to proceed; the absence of either one could be enough to prevent a
customer from going forward. The surveys and interviews will gather qualitative information
about the influence of different program activities on projects. The evaluation will report
these (anonymized) responses relative to the final attribution scores in order to provide the
TEC and programs some feedback in this area.

e TEC Take:

o The TEC would like DNV GL to gather and report on qualitative information about the
influence of different program activities on projects to the extent that can be done
within the defined project scope and budget.

! Framing questions are those that remind the customer of the decision-making process and are

not used in the attribution scoring.
KEMA Consulting Canada, Ltd. 1059 Edgewood Road North Vancouver, BC V7R 1Y8. www.dnvgl.com
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o The related item of the construct of the raw data and whether or not it will be shared
requires discussion with DNV.

e June 11 Follow up discussion results (not discussed on July 16):

o TEC Take #1 resolved

o TEC Take #2 tabled

o Notes on TEC Take #1 decision:

e DNV GL to include qualitative discussion in text of participant-reported
reasons for results describing NTG and spillover analysis results. Qualitative
information will be provided with context such as number of respondents
who provided a given reason.

e Some open-ended responses will be scrubbed and provided in report to add
context and support to the results.

e Potential TEC or utility interest in later additional analysis using the data collected

o Notes on TEC Take #2 discussion:

e Data must be anonymized before delivery to TEC

e Decision to be based on usefulness and cost

3. Do we want to make a concerted effort to talk to self-direct customers who only spent a portion of
their incentive money? As opposed to customers who used it all because they lose it otherwise.

e DNV GL Take - Assuming that data on this topic is available to the evaluation and
categorizing customers by proportion of incentive money spent is straightforward, the
evaluation could potentially stratify based on this metric, or not stratify based on it but still
attempt to report results for each group separately. Stratification by a categorization allows
the evaluation to ensure that one group is not over-represented in the final weighted results,
given the potential that there are meaningful NTG differences based on this categorization it
likely will make sense to stratify by it if possible.

e TEC Take:

o The TEC agrees that the sample for Union’s self-direct customers should be
representative of the entire self-direct program, including both self-direct customers
who spent all their allocated funds and those who spent only a portion of them. The
TEC will defer to DNV’s expert judgment regarding whether stratification based on
this variable is appropriate to maximize the accuracy of a NTG for the entire
program.

o DNV should also note that a portion of Union’s self-direct funds were not used by
customers to which they were initially allocated. Those unused funds were then
dispersed via an aggregated pool approach where projects were supported based on
their lifetime natural gas savings and cost effectiveness. Again, the TEC will defer to
DNV’s expertise regarding how to best incorporate NTG impacts from the aggregate
pool approach into an NTG for the entire program.

e June 11 Follow up discussion results: Resolved

o DNV GL to use expert judgment in making decision

o Final stratification to be representative

KEMA Consulting Canada, Ltd. 1059 Edgewood Road North Vancouver, BC V7R 1Y8. www.dnvgl.com
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o The aggregated pool approach may change participant behavior in terms of what
measures they do when
4. The utilities report lifetime savings; should the evaluation use a dual baseline net-to-gross
calculation? If so, how will the evaluation determine existing efficiency baseline savings without
doing the full verified gross savings calculation process?

e DNV GL Take - If the program tracks dual baseline savings, the evaluation could use the
information in our net-to-gross calculations. Otherwise, we might be able to use another
approach, such as assuming a ratio of the difference in savings from the dual baselines
based on another study.

e TEC Take:

1. The 2008 Summit Blue Free Ridership Study accounted for advancement through the
concept of partial free ridership. Thus, the utilities do adjust savings for
advancement but do not take a dual baseline approach. The TEC would like to
discuss with DNV the alternative approaches.

2. This item requires discussion with DNV to determine the implications of this for the
NTG study. Note that the utilities are about to face a new DSM Framework in 2015.
We do not yet know how goals will be set in that framework. It is possible that they
will be set differently than the current lifetime savings (CCM) approach. Thus, we
would like to know if it would be possible to adjust an NTG result computed for a
CCM metric to a TRC metric if such a change was necessitated by a change in the
DSM framework? Is DNV able to do a lifetime and annual calculation?

e June 11 Follow up discussion results: Not Resolved

o DNV GL Action Item: DNV GL to provide simplified explanation of the two
approaches and the pros and cons of each.

o TEC Action Item: TEC to decide whether to pursue both methods, or select one.
Resolution needed prior to starting analysis.

o Providing both LCNS and Y1NS results is relatively straight forward, however using
LCNS for these programs would require a general rather than specific estimation
approach for dual baselines, making it less accurate than its original intended design

e July 16 Follow up discussion results: Resolved

o Study will use YINS method with lifetime savings

5. There is dissention about when influence occurred and what it means for NTG, largely around
projects that receive incentives and are free riders in the current program year but were not free
riders when they participated the first time in a past program year. How many historical program
years should be taken into account by the study in determining NTG?

e DNV GL Take - This is a crucial question for the evaluation. What type of NTG are we
measuring? If the study is intended to capture current program effects then a short time

horizon should be used in framing questions for customers and vendors. If the study is
intended to show the cumulative effect of the programs over time, then a longer time
horizon should be used and past program participation and the effect of that participation on

recent within-program projects should be taken into account. The surveys can be designed
to capture either type of NTG, but we do not recommend attempting to capture both the
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current program and cumulative program versions of attribution and spillover at once: this
would result in longer, more confusing surveys for customers. This is a critical item to
resolve prior to developing survey instruments and interview guides. The decision as to
which NTG type to pursue is ultimately a policy decision that may come down to the intent of
the Ontario Board of Energy’s definition of Net-to-Gross.

e TEC Take: The TEC is not in agreement on what type of NTG the study is measuring
(cumulative program effects vs. current program effects). In the absence of both TEC
consensus and direction from the Ontario Energy Board, would it be possible in the current
budget and scope to calculate the NTG both ways capturing both current and cumulative
effects? During discussions, the TEC considered the issues of:

o Long life cycle projects versus projects of a repetitive nature;

o The continuous improvement focus of the custom program design;

o Asymmetrical treatment of accounting for utility influence and savings using
a short term approach; and

o Projects in which the lifetime claim accounts for all behaviours and years
versus those projects that do not.

e June 11 follow up discussion results: Not Resolved

o TEC Action Item: Decide which approach is preferred or whether surveys and
interviews should attempt to capture both types of program effects. Decision
required prior to survey instrument development.

o Specific program activities that influenced the project we're looking at in this
program year are taken into account no matter when they had influence. This
applies primarily to the long life cycle projects.

o Both types of program effects are important. Capturing both is interesting and also
allows flexibility if OEB later decides in favor of one approach over the other.

o Potentially could capture both types for specific projects or project types where the
difference is likely to be greatest (recurring O&M for instance)

o Deciding on one or the other prior to reporting is important to avoid higher stakes
debates once results are known

e July 17 Follow up discussion results: Partially Resolved

o TEC approves capturing long sales cycle program effects in estimation of free
ridership

o TEC Action Item: Continue discussion of how to capture “in program” spillover:
projects rebated in current year that were free riders based on current year program
effects, but attributable to prior program participation. Consensus appeared to be
that the study should capture these effects as an incremental portion of net savings
so that it can be removed if need be. How to label these savings is also unresolved.

e June 9 2015 Subcommittee meeting results: Resolved (pending broader TEC approval)

o Subcommittee recommends that the primary objective of the free ridership
estimation will be to capture the effect of the program(s) on the current project. (We
call this the measurement the “Primary Attribution” below.) The effect on the current
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project of prior and indirect program experience will be captured in a secondary, less
rigorous question sequence. (We call this effect "Secondary Attribution.”).
o Operationally, DNV GL proposes to capture two types of attribution that would
complement one another. See examples in Figure 1.
o Primary attribution will consider all program activities that bear directly on
the current study project.
o Secondary attribution will quantify the programs’ effect on company prior EE
activity or practices that influenced the project.
o Research questions for secondary attribution might include
= Does your company have policies or practices regarding
projects like project X?
= How long have these practices existed?
= How likely would your company be to have these practices
by now without the program?
= How likely would you have been to do project X without
these practices?

Figure 1: Example O&M Participant Attribution

Primary
Attribution

Conversations with
Utility Rep about
improving 2013 O&M

Rebate for Rebate for Rebate for Rebate for
2010 O&M 2011 O&M 2012 O&M 2013 O&M
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Figure 2: Example Custom Project Participant Attribution

Primary
Attribution

Utility Energy Audit makes Conversations and planning support
recommendation for 2013 Custom from Utility for 2013 Custom
Project Project

Rebate for
2013 Custom
Project

Rebate for
other Project

6. Should the evaluation do spillover analysis with the large industrial customers in Union Gas’ new
self-direct program, even though there hasn’t been much time for them to complete projects? It
would give the TEC something to use going forward, even if it’s understated.

e DNV GL Take - Most of the data collection with this group of customers is likely to be via in
depth interviews (rather than CATI surveys), which offers flexibility to inquire qualitatively
about spillover potential for the program going forward as well as whether any spillover has
already occurred as a result of the 2013 program. Another possible option is to ask these
customers about spillover from previous program experiences in 2011 and 2012, and then
ask how the current program design would change the likelihood for future spillover. We
recommend leaving this as an open question until the evaluation team learns more about
the program and the overlap in customers in the 2011/2012 programs and the 2013
program.

e TEC Take: The TEC agrees to leave this as an open item until DNV has had a chance to
learn more about Union’s self-direct program. After DNV’'s review of the program, the TEC
will expect a recommendation from DNV on how to perform the spillover analysis on Union’s
self-direct program.

e June 11 follow up discussion results (not discussed on July 16): Tabled.

o DNV GL Action Item: DNV GL will recommend to the TEC a course of action for
estimating spillover for the Union self-direct program once more information has
been reviewed.

KEMA Consulting Canada, Ltd. 1059 Edgewood Road North Vancouver, BC V7R 1Y8. www.dnvgl.com



Filed: 2018-04-06
EB-2017-0323
Exhibit B.Staff.5
Attachment C
Page 1 of 4

DNV-GL

Memo to: Date: July 2, 2014

Bob Wirtshafter, Independent Member
Ted Kesik, Independent Member

Chris Neme, Green Energy Coalition

Jay Shepherd, School Energy Coalition
Julie Girvan, Consumers Council of Canada
Ravi Sigurdson, Enbridge Gas

Marc Hull-Jacquin, Enbridge Gas

Tina Nicholson, Union Gas

Meredith Lamb, Union Gas

Copy: Prep. by: Ben Jones, DNV GL

Mimi Goldberg, DNV GL
Tammy Kuiken, DNV GL

1 INTRODUCTION

This memo explains the difference between the two DNV GL proposed calculation methodologies for the
upcoming Ontario NTG study. The first method, referred to as “Year One Net Savings” (Y1INS) has been
employed for over a decade in NTG studies across the United States, including CA and WI. The second
method referred to as “Lifecycle Net Savings” (LCNS) is a 2008 update to the YINS method. The LCNS has
been used in Net to Gross evaluations in both WI (2 years) and MI (5 years). The LCNS more accurately
reflects the net to gross over the lifetime of the measure and program by taking into account both how long
the measure would be in use as well as the greater savings that result in early years from measures that
were accelerated by the program; however more data is required to execute the LCNS than the Y1NS.

The foundation of both the YINS and the LCNS methodologies is that energy savings attributable to the
program is a function of three changes the program may have made to what was implemented:

e Change to the efficiency of equipment installed, A efficiency
¢ Change to the quantity or size of equipment installed, A size
e Change to the timing of when the equipment was installed, A timing

It is due to this shared foundation that both methodologies can use the same survey question sequence and
start from the same basic scoring approach. The survey asks the program participant about the three
aspects of the decision to install the equipment: how the program affected the timing, efficiency and size or
quantity of the equipment installed.
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First, we consider the “simple program attribution,” ignoring the timing factor. From the survey information
we determine

FRe = “efficiency-only free ridership”
= the fraction of the gross savings per unit that would have happened without the program
FRq = “quantity-only free ridership”

the fraction of the quantity installed that would have been installed without the program.

The savings that would have occurred without the program is the product of these two.
FRs = “simple free ridership” = FR¢ FR,.
The simple program attribution is the complement, or
SPA = 1- FR. FR,
For example, suppose that a particular customer on their own would have installed
e only 2/3 the number of units that they did through the program, and

e equipment with unit energy consumption half way between that of the high-efficiency program-
rebated equipment and that of the baseline efficiency used for the gross savings.

Then FRy = 2/3 and FR. = %2. Thus, the fraction of the savings that would have happened without the
program would be

FRs = FRe FRq = (1/2) (2/3) = 1/3 or 33%.
SPA = 1-FR, = 2/3

That is, the program gets full credit for the 1/3 of units they wouldn’t have installed at all. For the other 2/3
of units, the program gets half credit, because the program got them to go to a higher efficiency level.
Combining these gives a total of 2/3 credit. The only portion of savings the program doesn’t get credit for is
the portion for which the program affected neither the quantity nor the efficiency.

Both the LCNS and the Y1INS methods use this Simple Program Attribution (SPA) calculation.

Where the two differ is in how they treat the timing information. That difference in turn requires

1) additional data for the LCNS calculation

2) two different efficiency baselines in savings estimates for accelerated measures in the LCNS
calculation.

3) LCNS weights results together based on lifetime savings, while the YINS method has typically used
first year savings only.
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2 DATA REQUIREMENTS

In terms of data needed, the LCNS method requires two pieces of data that the Y1INS method does not:

1) estimated useful life for all of the measures installed, and

2) two energy savings estimates for accelerated measures: the energy savings of the measure using a
“versus existing equipment” baseline as well as a “versus standard efficiency on the market”
baseline

Measure lives are available through secondary sources if they are not already integrated into program
tracking databases.

Energy savings estimates using a “versus existing equipment” baseline specific to a sampled measure are
usually only available if gross savings verification is conducted with the LCNS in mind. Estimation of dual
baselines can be done based on previous studies, but there are not many applicable sources.

3 DURATION OF ENERGY SAVINGS

The Y1NS method uses an annual savings or “first-year” savings value to weight the measure level
attribution to the population.

The LCNS method uses the measure lifetime savings to weight the measure level attribution to the
population.

What this means for the results is that the LCNS method increases the relative weight for long life measures
in the expanded results versus the YINS method.

As discussed in the TEC meeting, measures can be weighted by lifetime savings using either method. The
lifetime savings calculation is somewhat more complex with the LCNS method.

4 ESTIMATION OF TIMING'

The timing component of attribution is sometimes referred to as acceleration, or advancement. For
measures that were not “replace on burnout” or “replace on failure,” the program may induce the participant
to install a measure earlier than they would have otherwise.

The estimation of how much credit the program gets for this acceleration is derived directly from survey
responses that the participant gives indicating how much earlier they installed the measure than they would
have in the absence of the program.

! The question of timing credit for service measures (such as tune ups) is outside the scope of

this memo.
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In our usual analysis framework, four years is the time horizon beyond which we assume the respondent
cannot answer with certainty. Anything beyond four years is treated as a “"never would have installed”
response, rather than an accelerated measure.

In the YINS method the participant responses are divided by four years to give a proportional timing credit
to the program. Thus, for the portion determined as attributable from the SPA calculation, acceleration by
four years (or more) gives full credit to the program; acceleration by 1 year gives 25% credit to the
program. This treatment is equivalent to using the reported timing as an indicator of the probability the
measure would have been installed without the program.

The LCNS method interprets the reported acceleration (up to four years) as the literal estimate of how much
sooner the measure was installed because of the program. The program is given 100% attribution for the
duration of the acceleration period because nothing would have been done without the program during this
period. For the remainder of the measure life, the SPA factor says how much of the gross annual savings is
attributable to the program.

5 DUAL BASELINES?

Gross energy savings for a measure are estimated by subtracting the energy usage of the efficient
equipment from the energy usage of a “baseline” piece of equipment (A efficiency). There is, and has been
much discussion in the industry over which baseline to use when, but resolving this discussion is beyond the
scope of this study, which focuses only on net to gross.

For the YINS method, a single savings estimate is used for each measure, typically using a “versus standard
efficiency on the market” baseline (however that is defined in a given jurisdiction).

For the LCNS method two energy savings values are used, the same “versus standard efficiency on the
market” baseline as is used in the Y1Ns and, a “versus existing equipment” baseline which typically has
greater savings and is only used during the acceleration period. For example, a participant may replace a 40
year old boiler 2 years prior to the planned replacement due to program incentives. For the first two years,
the savings realized by the participant should be estimated based on the efficiency of the old equipment that
would have been there otherwise. After two years, the participant would have bought a boiler anyway, so
the appropriate baseline is the “standard efficiency on the market.”

6 RECOMMENDATION

The LCNS method theoretically provides a more accurate estimate of the net effects of the program, but for
this study, without measure specific dual baseline estimates, LCNS is not necessarily any more accurate
than the more commonly used Y1NS method. For this reason, DNV GL recommends that the TEC use the
Y1NS method for the current study and consider the LCNS method as an option in future studies.

2 How the “standard efficiency on the market” is determined is beyond the scope of this study.

The NTG approach will adapt to the definition used by the programs.
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OVERVIEW

This document presents the scope of work for the measurement of net-to-gross (NTG) Factors for Ontario’s
Natural Gas Custom Commercial and Industrial demand side management (DSM) programs for the Ontario
Natural Gas Technical Evaluation Committee (TEC).

The two largest gas utilities in Ontario, Union Gas Limited (Union) and Enbridge Gas Distribution (Enbridge),
(together, the "utilities”) have offered DSM incentives to businesses for implementing energy efficiency
improvements for twenty years. The Union custom incentives are provided as part of the Union commercial
program and as part of the direct access program for large industrial customers. The Enbridge custom
incentives are provided as part of the Enbridge commercial and industrial programs as well as its Run-it-
Right retro-commissioning program.

This evaluation will assess the NTG factors for custom measures in the Union large industrial and
commercial programs and the Enbridge commercial, industrial, and Run-it-Right programs. This work plan is
a living document that will be updated as new data is incorporated and additional decisions are made.

Evaluation Objectives

The overall goal of this evaluation is to develop transparent free ridership and spillover factors for custom
commercial and industrial programs, to be used for future programs.

Evaluation Approach

The methodology selected for this evaluation will rely on end-user self-report surveys and interviews to
estimate program NTG. The end user self-reports will be supplemented by project-specific interviews with
vendors and vendors to capture indirect effects of the program on end-user decision making. Surveys and
interviews will be collected from the most recent program years in order to create NTG factors that will be
most meaningful for future years.

For Union’s large industrial program and the largest commercial projects and the largest Enbridge industrial
and commercial projects, we will estimate NTG using participating end user self-reports and project-specific
interviews with vendors.

Key Concepts
This section defines several key concepts that will be used throughout this work plan, using the definitions

from the Ontario DSM Guidelines for spillover and free rider.

e Spillover “refers to effects of customers that adopt energy efficiency measures because they are
influenced by a utility’s program-related information and marketing efforts, but do not actually
participate in the program.”* We consider both inside and outside spillover through this project.

o Inside spillover “refers to non-incented measures that were installed within the same project
or facility.”

o Outside spillover “refers to measures for which the customer did not receive an incentive
adopted in an outside location or unrelated project for a participating customer.” 3

! Ontario Energy Board Demand Side Management Guidelines for Natural Gas Utilities, EB-2008-0346, June 2011, Chapter 7.

2 Ontario Natural Gas Technical Evaluation Committee (TEC), Request for Proposal: Measurement of Net-to-Gross (NTG) Factors for Ontario’s Natural
Gas Custom Commercial and Industrial Demand Side Management (DSM) Programs, RFP-002-2013 (2), December 2013, Section 2.
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e A free rider is “a program participant who would have installed a measure on his or her own
initiative even without the program.”*

e Gross savings are “the changes in energy consumption and/or demand that result directly from
program-related actions taken by participants in an efficiency program, regardless of why they
participated.”

e Net savings are “the changes in energy consumption or demand that are attributable to an energy
efficiency program. The primary, but not exclusive, considerations that account for the difference
between net and gross savings are free riders (i.e., those who would have implemented the same or
similar efficiency projects, to one degree or another, without the program now or in the near future)
and participant and non-participant spillover (i.e., savings that result from actions taken as a result
of a program’s influence but which are not directly subsidized or required by the program). Net
savings may also include consideration of market effects (changes in the structure of a market).”®

e The net-to-gross (NTG) ratio is an adjustment factor that reduces savings due to free ridership and
increases savings to account for spillover. The NTG ratio “is the portion (it can be less than or
greater than 1.0) of gross savings (those that occur irrespective of whether they are caused by the
program or not) that are attributed to the program being evaluated.”’

3 Ontario Natural Gas Technical Evaluation Committee (TEC), Request for Proposal: Measurement of Net-to-Gross (NTG) Factors for Ontario’s Natural
Gas Custom Commercial and Industrial Demand Side Management (DSM) Programs, RFP-002-2013 (2), December 2013, Section 2.

4 Ontario Energy Board Demand Side Management Guidelines for Natural Gas Utilities, EB-2008-0346, June 2011, Chapter 7.

5 SEE Action, Energy Efficiency Program Impact Evaluation Guide: Evaluation, Measurement, and Verification Working Group, DOE/EE-0829,
December 2012. https://www4.eere.energy.gov/seeaction/sites/default/files/pdfs/emv_ee program impact guide 1.pdf, page xiv

® Ibid

7 Ibid, page 5-1
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SUMMARY OF TASKS

The DNV GL team has broken the project into six discrete tasks which are presented, along with their status,
in Table 1. These tasks are discussed in greater detail in the next sections of the report.

Table 1: Ke! Prol'ect Tasks and Comiletion Status

X Task 1: Project Kickoff
X  Convene a project kickoff meeting
X Reach a consensus on methodology
O Task 2: Sample Design
Explore the tracking data
Define the unit of analysis
Stratify the data
Design the sample
Prepare the sample frame
OO0 Task 3: Data Collection
Interview program managers and staff
Interview program Energy Solution Consultants (ESC)
Survey program participants
Interview large or complex program participants
Interview program trade allies
Conduct follow-up interviews with program participants
0O Task 4: Data Analysis
O Analyze survey and interview data
U Calculate estimates
O Task 5: Reporting

Produce an evaluation report identifying free ridership and spillover factors for custom commercial and
industrial programs

ogoooag

ooooOox

0 Task 6: Project Management
0 Complete evaluation on time, on budget and within scope
0 Keep client informed on progress

We have completed the project kickoff meeting, program manager and staff interviews, and initial sample
design as part of the planning phase, which have informed the specific plan outlined in this document. Once
DNV GL receives the complete tracking dataset we will create the full sample design which will be used to
select projects for computer aided telephone interview (CATI) surveys and expert in-depth interviews (IDI).
Next, we will request the contact information and necessary documentation to proceed to the participant
data collection phase. This will also include interviews with Energy Solution Consultants (ESCs) and vendors
who have completed projects through the program. We will calculate the free ridership, spillover, and NTG
estimates for each program and domains within programs where there is sufficient sample to provide
estimates while protecting respondent confidentiality. These estimates will be provided in the final
evaluation report.

Task 1: Project Kickoff

Meeting and Follow-up Memorandum Overview

The kickoff meeting on March 17, 2014 was an in-person meeting between the TEC and Evaluation
leadership. Most of the time was spent on high level evaluation concepts and in understanding different
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perspectives within the TEC. This meeting was followed by a series of memos with project decisions on April
1, 2014 (kickoff summary), June 12, 2014 (kickoff parking lot items), and July 2, 2014 (methodology
explanation). The kickoff was held prior to contract negotiation, which was completed in mid-2015.

Table 2: Task 1 Tasks and Completion Status

Task 1: Project Kickoff Subtasks
Task 1.1: Convene a project kickoff meeting

Task 1.2: Reach a consensus on methodology

Resolved Items

e Consensus around primary project objective. The primary objective of this project is a
transparent, reputable study that produces strong, credible, and defensible NTG ratios to be used on
a go-forward basis. (4/1/2014)

e Concern about scope creep. The potential for scope creep, particularly analysis and reporting of
information collected, but not part of the NTG estimation, is a concern of several members of the
TEC and evaluation team. (4/1/2014)

e Consensus for TEC review of data collection instruments. DNV GL will submit survey
instruments, along with probes, question rationale and scoring to the TEC. (6/12/2014)

e Consensus for qualitative reporting of participant decision making reasons. DNV GL will
include qualitative discussion of participant-reported reasons for results describing NTG and spillover
analysis results. (6/12/2014)

e Stratification determined by DNV GL. Stratification of survey participants will be representative,
as determined by DNV GL's expert judgment. (6/12/2014)

e First Year Net Savings (Y1NS) method recommended. DNV GL recommends the use of the
Y1NS method for the current NTG study. The LCNS method requires engineering calculations that
would add additional scope to the standalone NTG study. (7/2/2014).8

8 July 2, 2014 DNV GL Memo to TEC: Attribution Method Comparison (Y1NS vs LCNS).
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Task 2: Sample Design

The objective of the sample design is to select customers for surveys and IDIs to estimate the free ridership
and spillover for the custom C&I projects and to create an optimized plan for data collection and expansion.

Prior to completing the sample design, we determined that we are likely to attempt a census of participants

due to the ratio of targeted completes to accounts in the data provided. Even though we intend to attempt a
census, we completed most of the steps required in a sample design to have a basis for post-stratifying the

completed surveys and IDIs for expansion to the population.

Through the sample design process, we define:
e The unit of analysis
e The number of surveys targeted for each program
e The number of IDIs targeted for each program

e The stratification that will be used for expansion

This section presents the stratification plan using the initial datasets for 2013 and 2014 custom C&I projects
provided by Union and Enbridge. We anticipate receiving updated data, including 2015 projects and the Run-
it-Right project data in early March. Table 3 presents the sample design tasks and their completion status.

Table 3: Task 2 Subtasks and Completion Status

[0 Task 2.1: Explore the Tracking Data

Initial data exploration , Union and Enbridge

O Exploration of the full datasets, Union and Enbridge
O Task 2.2: Define the Unit of Analysis

X  Initial unit of analysis definition

O  Final unit of analysis definition using full datasets
0O Task 2.3: Stratify the Data

Initial stratification

O  Final stratification using full datasets
0O Task 2.4: Design the Sample

Initial sample design

0 Full sample design and precision optimization
0O Task 2.5: Prepare the Sample Frame

00 Sample contact information and documentation request
0  Prepare the sample frame

Task 2.1: Explore the Tracking Data

We first explored the tracking data provided by Union and Enbridge to determine data availability, the
number and types of measures installed, as well as the size and quantity of projects. We explored the Union
and Enbridge datasets separately.

Enbridge Participant Data

The participant data files provided by Enbridge included custom C&I energy efficiency projects completed
during the 2013 and 2014 program years (Table 4). DNV GL has not yet received the 2015 tracking data,
nor data for the Run-it-Right program. These data will be included in the final version of this plan. In the
2013 and 2014 Enbridge tracking data, there are 1,603 records and 1,189 unique accounts. The records in
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the tracking data are per installed measure, so there may be multiple rows per project if more than one
measure is installed, and there may also be more than one project per account. Across the three program
years, we expect to have approximately 2,400 records for approximately 1,600 unique accounts.

Table 4: Enbridge Participation Metrics by Year

Program Year Accounts \ Gas Savings (m?)

2013 681 53,030,333
2014 576 46,195,015
2015 projection* 576 46,195,015

*These data are duplicates of 2014 for reference purposes only.

The tracking data includes measure level savings specific to a measure, site and date. As part of defining the
unit of analysis, we used the tracking data variables load type name, end use, and technology to categorize
measures into measure types (Table 5). The tracking data we received had some conflicts among identifiers
that made it difficult to create consistent measure types across the sample frame. For our initial sample
design we divided the measures into two categories: equipment and operations & maintenance (O&M), but
we plan to revisit this decision once we receive the complete dataset and we know the overall distribution of
measures.

Table 5: Approximate Enbridge Participation Metrics by Measure, 2013-2015%

Measure Type Accounts Gas Savings (m?3)
Building Shell 67 3,788,169
Controls 486 25,238,860
Greenhouse 17 5,295,971
Heat Recovery 23 1,696,982
Optimization and Maintenance 182 18,400,956
Other Equipment 107 36,085,459
Process Heat 12 4,179,649
Space Heat 765 39,517,947
Steam and Hot Water 233 4,076,918
Ventilation 211 7,139,452

*These data include duplicates of 2014 to represent the 2015 data.

Union Participant Data

The participant data files provided by Union included energy efficiency projects completed during the 2013
and 2014 program years. At the time of writing this plan, DNV GL does not have data for the 2015 program
year. In the 2013 and 2014 Union tracking data, there are 803 records and 392 unique accounts. The
records in the tracking data are per installed measure, so there may be multiple rows per project if more
than one measure is installed, and there may also be more than one project per account. Across the three
program years, we expect to have approximately1,300 records for approximately 600 unique Union accounts.

DNV GL - Measurement of NTG Factors for Ontario’s Natural Gas Custom Commercial and
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Table 6: Union Participation Metrics by Year
Program Year Accounts Gas Savings (m?®)

2013 197 109,243,796
2014 260 176,508,753
2015 projection* 260 176,508,753

*These data are duplicates of 2014 for reference purposes only.

We used the project type, equipment type, and project category variables in the tracking data to categorize
measures. The resulting measure types are presented in Table 7. The largest measure types in terms of
savings were maintenance, heat recovery, and building shell. The tracking data we received had some
conflicting identifiers that made it difficult to create consistent measure types across the sample frame. For
our initial sample design we divided the measures into two categories: equipment and operations &
maintenance (O&M), but we plan to revisit this decision once we receive the complete dataset and we know
the distribution of completed measures.

Table 7: Union Participation Metrics by Measure, 2013-2015

Measure Type Accounts Gas Savings (m?3)
Ag and Greenhouse 65 45,958,821
Building Shell 302 56,606,840
Controls 70 23,204,063
HVAC 59 39,719,864
Heat Recovery 89 71,423,260
Maintenance (O&M) 179 179,305,508
New Construction 17 3,815,481
Optimization (O&M) 62 27,153,170
Other Equipment 38 1,137,342
Steam and Hot Water 45 13,936,954

*These data include duplicates of 2014 to represent the 2015 data.

Task 2.2: Define the Unit of Analysis

Following data exploration, we defined the unit of analysis, which defines the level at which data will be
analyzed, but not the level at which it will be collected, which is the sampling unit. We further discuss this
distinction and how the sampling unit is defined in the Task 2.5 section.

The unit of analysis for this evaluation is a slight aggregation of the records in the tracking database. The
purpose of the aggregation is to reduce the number of questions asked in each survey and to reduce the
difficulty of parsing decision-making across multiple similar measures. We aggregated across elements that
are likely to have less effect on decision making and did not aggregate across distinctions that are likely to
play a larger role in how decisions were made.

The unit of analysis used in this sample design, presented in Figure 1, aggregates the data to the utility,
account, year, and measure type. For Union, aggregating the tracking data to the unit of analysis reduced
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the number of records from 803 to 606 (2013 and 2014 data). For Enbridge, the number of records
decreased from 1,603 to 1,471 (2013 and 2014 data).

Figure 1: Unit of Analysis

Enbridge

Account/
Site ID

Account/
Site ID

Measure Type Measure Type
- Building Shell - Process Heat - Ag. And Greenhouse - Maintenance
- Confrals - Space Heat - Building Shell - Mew Construction
- Greenhouse - Steam and Hot Water - Controls - Optimization
- Heat Recovery - Ventilation - HVAC - Steam and Hot Water
- Mew Construction - Other Equipment - Heat Recovery - Other Equipment

- Optimization and
Maintenance

For this sample design, the unit of analysis and the sampling units are defined differently. While a unit of
analysis separates units of different accounts/sites, program years or measure types, the sampling unit is
specific to the customer. As an example, one Enbridge customer may have installed a new boiler in 2013
and insulation in 2014 which would be two different units of analysis, but since they were installed by the
same customer they belong to one sampling unit. In the analysis phase, weights will be developed for each
unit of analysis (account-measure type-year), but for the standard error calculation, data collected from a
single customer (sample unit) will be a treated as a cluster rather than evaluated as if they are independent
observations

Once aggregated to the unit of analysis, Union had an average of 1.5 units of analysis per account, while
Enbridge has an average of 1.2 units per account across the 2013 and 2014 program years. In general,
Union accounts tended to have more units of analysis per account than Enbridge accounts. Even so, with a
handful of exceptions there were no more than 4 units of analysis per account. This will facilitate data
collection, since it's generally reasonable to ask about 3-4 units, especially if 2 of them are the same
measure in multiple years.

At this time we are unable to comment on the number of units per customer, though we know accounts
some customers will likely have multiple accounts. Customer contact information will be requested in a
documentation request following receipt of the final tracking data.

Task 2.3: Stratify the Data

As this is an initial pass at the stratification for a census, we followed a decision making process consistent
with sample design, but knowing that we will be reviewing these decisions and making adjustments after
data collection is complete. There is a balance between having too many and too few strata. In sample
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designs, more strata allow the design to control representativeness and estimated precision along more
dimensions. Having more strata can hurt overall precision if variation across strata is less than or equal to
variation within each stratum. Our initial stratification design has 108 strata defined by:

Utility - We are treating each utility’s programs as separate populations.

Commercial vs Industrial vs Run-it-Right — decision making at the broad segment level is likely
different due to the different business structures, whereas the design of the Run-it-Right program is
very different from the other Enbridge offers.

O&M vs Equipment - Decision making on equipment is more different from that on O&M than it is on
types of equipment

Program Year — Program year determines the data collected (free ridership vs. spillover or both)

Size of unit (m3) - when using ratio estimation with m> saved as a weight in the results, stratifying
by size ensures that large measures affect the result proportionally and do not have an outsize effect.
If this is not a census, stratifying by size would ensure large measures were included in the sample,
which is important for the ultimate precision of the study.

Optimization and maintenance measures were grouped separately from the other measures, which involved

installing or removing equipment.

Enbridge Stratification

The Enbridge stratification process is presented in Figure 2 and the tracking data summary by the groupings
is presented in Table 8. Run-it-Right will follow the same process as the commercial and industrial segments.

Figure 2: Enbridge Stratification

Utility Enbridge

Program Commercial Industrial

Measure

Equip. Equip.

Group

Year

AN AN

2013
2014
2015
2013
2014
2015
2013
2014
2015
2013
2014
2015
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Table 8: Enbridge Participation Metrics by Grouping*

Utility Program Measure Group Year Accounts Gas Savings (m?)
2013 539 26,126,210

Equipment 2014 460 21,371,289

Commercial 2015 460 21,371,289

2013 53 2,584,681

o&M 2014 33 2,175,656

Enbridge 2015 33 2,175,656
2013 77 22,405,997

Equipment 2014 74 17,872,311

Industrial 2015 74 17,872,311

2013 24 1,913,445

o&M 2014 27 4,775,759

2015 27 4,775,759

*These data are duplicates of 2014 for reference purposes only.

Union Stratification

The Union stratification process is presented in Figure 3 and the tracking data summary by the groupings is
presented in Table 9.

Figure 3: Union Stratification

Utility

Commercial =g
Program Industrial
Measure Equip. Equip.
- /N /]\ /N /|\
Year

2013
2014
2015
2013
2014
2015
2013
2014
2015
2013
2014
2015
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Table 9: Union Participation Metrics by Grouping

Utility \ Program Measure Group \ Year \ Accounts Gas Savings (m?®)

2013 147 28,658,112

Equipment 2014 184 45,508,018

Commercial 2015 184 45,508,018
2013 38 12,823,518

o&M 2014 58 17,855,569

Union 2015 58 17,855,569
2013 21 50,632,883

Equipment 2014 28 42,747,797

Large 2015 28 42,747,797
Industrial 2013 16 17,129,283
o&M 2014 36 70,397,369

2015 36 70,397,369

*These data are duplicates of 2014 for reference purposes only.

Task 2.4: Design the Sample

Prior to completing the initial sample design, we assigned the data collection type for each customer.® We
did this in order to determine the maximum expected number of respondents since IDI and CATI services
have different response rates. We make these decisions at the customer level, rather than the unit of
analysis (which includes measure group and year) to estimate the maximum expected number of
respondents given the different expected response rates for IDI and CATI surveys. While the data collection
will be completed at the sampling unit (customer), we assume that the account number provides a
reasonable approximation.

We separated the preliminary IDI sample frame from the CATI sample frame based on three decision rules:
1. All Direct Access program measures
2. Customers with more than two measures

3. The largest customers up to a maximum IDI sample frame of 122 Union accounts and 90 Enbridge
accounts. (106 IDIs with a 50 percent response rate).

In the final design, once we have project documentation complexity of measure will also be a consideration.

While we assumed a 50 percent response rate, our interviewers will be taking steps to ensure the highest
response rate possible as detailed in Task 3: Data Collection. By assigning the data collection method at this
point, we will be able to determine whether there are enough accounts assigned to CATI to use a sample
design or if we should use a census. Figure 4 and Figure 5 present the number of units of analysis per
account, which are the number of units about which a respondent would be asked, by data collection type
using the 2013 and 2014 tracking data only.

9 Currently this is at the account level, but will be at the customer level once we are able to identify customers with multiple accounts.
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Figure 4: Enbridge Units of Analysis, 2013 and 2014
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Figure 5: Union Units of Analysis, 2013 and 2014
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Table 10 summarizes the estimated sample sizes and the corresponding precision, for each overall program.
Sample sizes are estimated based on our expected response rate attempting a census for all programs and
years. Consistent with our recent experience in data collection for custom C&I programs, the sample sizes
assume a 50 percent response rate for the IDI sample and a 33 percent response rate for the CATI sample.
Since 2015 data is not currently available, we are using a copy of the 2014 program year as a placeholder
for the 2015 data.

All Three Years

Utility Program

Comm and Small Ind 71 208 98 284 98 284 267 776
Union Large Industrial 17 41 31 73 31 73 79 187

Overall 88 249 129 357 129 357 346 963

Commercial 216 683 175 558 175 558 566 1,799
Enbridge Industria_l 40 116 41 114 41 114 122 344

Run-It-Right

Overall 256 799 216 672 216 672 688 2,143

Note; n= sample size (estimated number of completes), N= estimated number in sample frame

The study seeks to achieve 90/10 overall precision representing future participation. To project to future
participants, treated as effectively an infinite population, we developed the precision estimate for the study
without applying the Finite Population Correction. The table shows our estimates for the go forward non-FPC
precision for each program. These estimates are based on the 33% CATI and 50% IDI response rate
assumptions, a 0.7 error ratio (estimate of variance) the 2013/2014 program year data, and the
stratification described above. Free ridership is based on 2014 and 2015 participants, while spillover is based
on 2013 and 2014 participants. The final achieved precisions will depend primarily upon our response rates
for the large customers.

Table 11: Anticipated Sample Sizes and Precision as Estimate for Future Program
Free ridership Spillover

Utility Program n RP n RP
Comm and Small Ind 196 5% 169 5%
Union Large Industrial 62 11% 48 17%
Overall 258 6% 217 10%
Commercial 350 5% 391 5%
Enbridge Industria.l 82 10% 81 10%
Run-It-Right
Overall 432 5% 472 5%

Note; RP = relative precision at the 90% confidence level

Task 2.5: Prepare the Sample Frame

Once we have completed the final sample design, we will submit a data request to the utilities. The specific
types of information we will be requesting are outlined in Table 12. The decision maker may not necessarily
be located at the site where the project occurred and may be the same for multiple projects at multiple sites.
The technical expert is someone who will be able to answer questions regarding the specific engineering
specifications of the equipment. Vendors are the third party firms that were involved in the sale or design of
the equipment, or the sale and performance of the O&M services.
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Table 12: Information to Be Requested

Project Year
Requested Information

2013 2014 2015

Site Address \ \ v
Project Documentation v v v
Decision Maker Contact Information:
= Full Name
= Role
= Mailing Address v v v
= Email Address
= Direct Business Phone Number
Technical Expert Contact Information:
= Full Name
= Role
= Mailing Address v v
= Email Address
= Direct Business Phone Number
Vendor Contact Information:
=  Full Name
= Role
= Mailing Address v v v
=  Email Address
= Direct Business Phone Number

Once we have received the requested contact information, we will identify instances where a contact was
involved in multiple projects, even across sites. While the projects are conducted at the site level, the
decision maker, technical expert, or vendor may have been involved in projects at multiple sites. For
example, multiple participating sites for the same retail chain may have one energy manager from the
corporate office but the technical expert may be site specific. Using this contact information and taking into
account cross-site involvement, we will assemble the CATI and the IDI sample frame.
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Task 3: Data Collection

Table 13: Task 3 Subtasks and Completion Status
X Task 3.1: Program Managers and Staff Interviews
X  Union Gas Program Portfolio Management
X  Enbridge Commercial Program Managers

X  Enbridge Industrial Program Managers
X  Enbridge Run-It-Right Program Managers

O Task 3.2: Program Energy Solutions Consultants Interviews

O Energy Solution Consultant Interview Guide
O 10 pre-survey interviews
O 10 follow up interviews
0O Task 3.3: Program Participant CATI Survey
O CATI survey Instrument
0 CATI survey interviews completions attempted
0O Task 3.4: Program Participant In-Depth Interviews
O  In-Depth Interview Instrument, mirroring CATI instrument
O IDI completions attempted
Task 3.5: Program Participant Engineer Interviews

o O

Task 3.6: Participating Vendor In-Depth Interviews
O In-Depth Interview Instrument

0 80 IDI completions attempted
Note; the number of CATI and IDI completion attempts will be filled in once we receive the final dataset.

Objectives

To inform this NTG evaluation, the evaluation team will collect information from both Custom C&I program
participants and key program actors. The following table shows the participants and key program actors we
plan to target and what aspects of influence on the energy efficient project we are planning to explore. We
expect that for some larger energy efficiency projects, but not all projects, the Energy Solutions Consultants
will be familiar with some project-specific details.

Table 14: As

ects of Influence on the Energy Efficient Project

. o
- =
Aspects of Influence s
2 o
s o
hd hd
£ £
) )
[-% [-%
Program influence on the participant’s general practices v v '
Program influence on the vendor’s general practices and equipment v v \
recommendations
Program influence on the specific project 2\ 2\ v o*
Vendor influence on the specific project v v vV *

*(possibly for larger projects)
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Activities

To inform this NTG evaluation, the evaluation team will collect information from both Custom C&I program
participants and key program actors. The following table shows the participants and key program actors we
plan to target and what aspects of influence on the energy efficient project we are planning to explore. We
expect that for some larger energy efficiency projects, but not all projects, the energy advisers or utility
account representatives will be familiar with some project-specific details.

The following is a summary of the nhumber of interviews we plan to complete. A more detailed breakdown of
our target number of surveys and interviews is provided in the description of the methodology in Task 2:
Sample Design. As discussed in that section, many of the estimates of the targeted number of completed
surveys are preliminary pending more precise information concerning the size of the participating customer
populations, the mix of customer sizes, the mix of project sizes, the size of the participating vendor
population, the number of participant spillover projects, etc.

Table 15: Target Number of Completed Surveys/Interviews

Phase 1 Phase 2 Phase 3
Program Program Program Program Program Participating
Managers/Staff Energy Participan Participants Participants Vendors
(In-Depth Advisers?® ts (In-Depth (Engineering (In-Depth
Interviews) (CATI Interviews) Follow-Up Interviews)
Surveys) Interviews for
Spillover)
Up to 6 10 + 10 <2,200 * <430 * <80 * <80 *
*Note; The number of CATI and IDI completion attempts will be filled in once we receive the final dataset.

All numbers represent the maximum number of surveys or interviews.

Shortly after the scope of work is finalized and approved, DNV GL will submit draft interview guides and

CATI surveys to the EAC for review. The final interview guides and survey instruments will address any
comments or suggestions from these reviewers. While this review process is ongoing, we will also check with
the EAC and the relevant utility and program contacts to insure that we are talking to the appropriate people,
have the necessary contact information, and have an advance letters from the utilities.

Timing

DNV GL recognizes the limitations of the calendar in conducting survey research. During summer months,
holidays increase the difficulty in reaching individuals. DNV GL will take efforts to conduct the majority of
data collection before the height of summer holidays. Typical survey protocol dictates that contact with a
survey respondent should be attempted 6-8 times before being considered ‘exhausted’; DNV GL will adapt

survey protocols to ensure that contact with an individual is not attempted more than 2x in a given calendar
week and 3x in any two weeks to ensure that holidays do not influence response rates.

Informed Respondent

For data collection efforts involving non-program staff (e.g., participant surveys, participant interviews,
participant follow-up interviews, participating vendor interviews), DNV GL will include a question battery
designed to ensure that only informed respondents are participating. For participating customer

10 Program Energy Advisors will be interviewed both in Phase 1 and Phase 2.
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respondents, DNV GL will define informed respondents as interviewees who directly participated in the
project(s) in question. For participating customer respondents, DNV GL will make every effort to reach
informed respondents. We define informed respondents as interviewees who were:

1) Aware of the program at the time of the project; and

2) Either directly involved in the decision to choose equipment and go forward with the project or
reasonably familiar with the project’s decision-making process.

Some companies with multiple projects and diverse decision makers may require multiple interviews. We will
not administer survey for projects where the informed respondents are not available. DNV GL will include a
battery in each relevant instrument aimed at confirming the individual interviewed is an appropriate
informed respondent.

Response Rates

Survey response rates have been in decline over the past decade. This is especially true for residential
surveys, where cell-phone only households have made surveying difficult, but there has also been erosion of
response rates for business surveys. In order to achieve increased response rates, DNV GL will prompt
program participants with both advance emails and advance letters, informing them of the survey and
requesting participation. Advance letters, sent through traditional postal mail, are generally better received
(and read) when sent by the recognized energy provider and should be sent on utility letterhead, if possible.

In order to execute the mailings, it is critical that DNV GL be provided with accurate contact information for
the correct informed respondent. This will include, but is not limited to, the correct individual’s:

= Full Name

= Role

= Mailing Address
=  Email Address

= Direct Business Phone Number

DNV GL will send the above-mentioned emails and letters to all program participants included in the CATI
sample frame as well as those program participants identified for IDI, and participating vendors. For IDIs,
there is an additional opportunity to improve response rates - providing respondents with the opportunity to
schedule their own interview time. DNV GL will accomplish this with either an invitation to email DNV GL
directly about preferred times or will utilize an online scheduling service where individuals may choose their
own preferred times.

Handling of Optimization and Maintenance Projects

Optimization and Maintenance projects will be separated from equipment installation in the sample design
and require special consideration for data collection as well. Maintenance projects in particular are by their
nature recurring. The question of how to credit the program for maintenance this year when the customer
participated in the past is complex. DNV GL and the TEC considered this issue while finalizing the contract
and decided that the primary objective of the free ridership estimation will be to capture the effect of the
program(s) on the current project. The effect on the current project of prior and indirect program experience
will be captured in a secondary, less rigorous question sequence.
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The primary attribution questions will be framed by questions that ask about decision making for the current
project alone so that the scored attribution sequence will capture the effect of the program on the current
project. After the scored section of the survey is complete we will capture the indirect, longer term
attribution effect by asking:

= “Now, without any utility assistance for any projects in the past, on a scale of 1-10 what is the
likelihood that you would have <taken this EE Action>?

The maximum of the primary attribution and this score will provide us with an idea of how much higher
attribution would be if a longer term view were taken.

To limit customer burden and ensure the validity of our spillover analysis we will limit the investigation of
secondary attribution to:

=  Measures with less than 100 percent primary attribution: if primary attribution is 100 percent, then
secondary attribution is as well

= 2015 participants: 2015 participants will not be asked spillover questions. It would be awkward to
ask about spillover and then secondary attribution. It could affect the results to ask about secondary
attribution prior to asking about spillover.

Deliverables
=  Program participant CATI survey instrument (draft and final)
=  Program participant IDI guide (draft and final)
=  Participating vendor IDI guide (draft and final)
= Program manager and staff IDI guide (draft and final)
=  Program Energy Solutions Consultant IDI guide (draft and final)

=  CATI and IDI participation email & mail scripts

Task 3.1: Program Managers/Staff (In-Depth Interviews, Phase 1)

In order to better understand program logic, methods, execution, and intent, DNV GL conducted IDIs with
program managers and then program staff. These interviews focused one:

= Details of how the program design

= Details of how the program is implemented and marketed

= Understanding the program theory and logic

= Identifying key staff such as Energy Solutions Consultants and what roles they play,
= Identifying how decisions are made

= Identifying how communication between parties occurs.

DNV GL staff interviewed program staff from Enbridge and Union on the following dates:
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Table 16: Program Manager Interviews
Date Company ‘ Program

1/22/2016 Union Gas Program Management - Portfolio
1/25/2016 Enbridge Commercial Programs Interview
1/29/2016 Enbridge Industrial Programs Interview

1/29/2016 Enbridge Run-It-Right Program Interview

Task 3.2: Program Energy Solutions Consultants (Phases 1&2)

Ten Energy Solutions Consultants will be interviewed by experienced DNV GL staff prior to the creation of
program participant survey instruments, in order to better inform those instruments. Five ESCs will be
interviewed from both Enbridge and Union Gas (10 total interviews), with a distribution of consultants
speaking to all commercial and industrial programs. An original list of topics has been modified following
interviews with program managers. Topics for interview will include:

= Their typical responsibilities

= The nature of their routine communications and interactions with Custom C&I customers and how
this might vary with the size of the customer or the customer type (e.g. chain stores)

= How they target program recruitment at Custom C&I customers of certain types or in certain areas

= Nature of program recruitment; communication type by customer size and rate class

= How they become aware of potential energy efficiency projects

= How they promote energy efficiency

= How they identify which customer representatives are the key project decision makers

=  Which customer representatives are the key project decision makers and how this might vary
depending on company/organization size or type

= At what stage in project development they typically get involved with a project

= How many projects are typically rejected

=  What are the barriers to program participation and how they try to mitigate them

=  What information, financial incentives or technical assistance they offer to Custom C&I customers for
energy efficiency projects

=  What they perceive to be their most valuable contributions to the development of energy efficiency
projects

= How frequently the rely on program technical support staff for project support

= How closely they monitor the progress of active projects

o If there is any evidence of project cancellations due to free ridership

=  Whether they have received any training or guidance on how to minimize free ridership

=  Whether there are any warning signs that a project might be a free rider

=  What roles trade allies play in project identification and how they interact with them

o How trade allies work to mitigate free ridership

Following initial interviews and surveys of program participants, DNV GL staff and engineers will return to
call up to ten of Energy Solutions Consultants to collect additional information about specific projects that
will be useful for measuring program attribution. In such cases staff will ask project-specific questions such
as:

=  Whether they were involved in originating the project idea and, if so, what was their role
= Whether they were involved in planning and the development of the project details, and if so, what
was their role
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= Whether they were involved in the decision to go ahead with the project, and if so, what was their
role

= At what stage in this project conception, planning and development process they got involved

= Whether they thought the availability of the Custom C&I program financial incentives had any
influence on the timing or character of the project and if so, what was the nature of this influence

= Whether they thought any other Custom C&I program services (e.g., training, audits, technical
assistance, helping find a vendor, selling the project to upper management, etc.) that the participant
received had any influence on the timing or character of the project and if so, what was the nature
of this influence

Task 3.3: Program Participant CATI Survey (Phase 2)

For the CATI surveys and IDIs with participants, we are developing flexible instruments that will have
different modules depending on the year in which the Custom C&I customer participated. Table 17 shows
how these modules will be distributed across the program years.

Table 17: Net-to-Gross Survey Modules Depending on Program Year

Net-to-Gross 2013 Participants 2014 Participants 2015 Participants
Modules

| Free Ridership
| Spillover
*The free ridership estimates from th|s program year WI|| only be used to inform the splllover analysis and will not be used for the core free
ridership analysis.

There is no spillover module for the 2015 participants because we are assuming that not enough time has
elapsed for the large majority of these participants to have done a spillover project. It is possible that some
of the largest customers may have done a spillover project in this short timeframe. Since these large
customers (3 or more projects) will be covered by IDIs, we will give the interviewers the flexibility to
administer the spillover questions if a spillover project is identified. However, our survey cost estimates
assume that for most of the 2015 participants we will not administer the battery of spillover-related
questions. As the table indicates, we will be collecting free ridership information from the 2013 participants
because this information is required for our participant spillover methodology, but we will not be using these
data for our core free ridership calculations because we would prefer to use more recent program years.

OUTLINE:
= Introduction
= Informed Respondent

o Cite specific project, determine involvement
e Program awareness
e Equipment choice
o Role
o Responsibilities
o Ask about how long at company (since before the project date?)
¢ Identify names of other primary project contacts, for potential follow up conversation with DNV GL
engineer

= Organization Policies and Purchase Procedures
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= General Program Awareness and Interactions
= Specific project verification (Framing)

When first considered?

Reasons for project?

Major sources of info?

The general decision-making concerning energy related purchases and practices

Who in their company or organization makes decisions about equipment replacement and

retrofit projects and how this might vary with the size or cost of the project

What information sources are used in making these decisions

Whether the company/organization has any formal requirements or informal guidelines

about the purchasing of energy using equipment and, if so, what are these

requirements/guidelines

Whether their company has a corporate “green * mandate

The development of the specific program-incentivized project

Where the idea for the project originated and who were the key persons involved in the

project conception -- whether within the participant’s company/organization or without (e.g.,

vendors, Custom C&I program Energy Solutions Consultants)

o Who was involved in the planning and development of the project details
Who was involved in the decision to go ahead with the project
At what stage in this project conception, planning and development process did the Custom
C&I program get involved

o Whether the program provided any services to the respondent’s company/organization
beyond the financial incentives (e.g., training, audits, technical assistance, helping find a
vendor, selling the project to upper management, etc.). To inform the free ridership
questions, the interviewers will have information on all program activities reported by the
tracking databases, but this query is designed to collect information on program activities
that may be unreported and also to find out which program activities were top-of-mind for
the respondent.

o Whether the project changed from its original conception and what these changes were and

why they were made

o O O O O

o

= Direct attribution battery

o Determining the overall influence of the program, along with program effects on
e Timing
e Efficiency
e Sizing or Quantity

= Spillover battery

o Inquire about additional projects after other projects®!
e First check to ensure not rebated
e Project type
e Project data
e Project contact

1 Information collected regarding additional projects will be used not only to calculate spillover, but to check against program records and ensure
that the project was not a tracked project with direct attribution.
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e Project location
e Project dates

=  Firmographics
o Business type and
o Business size (ft2 and # of employees)

o whether they lease or own their facilities

= Closing

Task 3.4: Program Participant In-Depth Interview (Phase 2)

In addition to executing telephone interview surveys for standard projects, DNV GL staff will conduct IDIs
with participants of particularly large or complex projects. The subjects covered in the IDIs are the same as
with standard projects, following the same outline. In DNV GL’s experience large and complex projects do
not lend to pre-programmed interviews in the same way that standard (single) projects do, as it may be
necessary to speak with multiple individuals or to dive deeper into questions to determine answers to
questions than can be completed in a fully programmed interview. Conducting IDIs of customers with large
or complex projects is a standard method for DNV GL, with experienced and expert interviewers conducting
all interviews. These interviews are typically conducted with the ‘decision maker’ - an informed respondent
who has at least some say in whether or not to proceed with a project and is aware of the project’s impacts.

Task 3.5: Program Participants
(Engineering Follow-Up Interviews for Spillover, Phase 3)

For some projects, it will be necessary to follow up with an additional individual or individuals, aside from
the ‘decision maker’. Engineering follow up calls are a specialized form of IDI that are conducted between a
DNV GL engineer and an individual at the customer site that can speak to the specific engineering
specifications of the equipment. DNV GL will ask specific questions that will allow for the calculation of
energy savings.

These interviews will be individually tailored, depending on equipment installations, with the goal of gaining
information to calculate energy savings.

Task 3.6: Participating Vendors (In-Depth Interviews, Phase 3)

Vendors that performed work on projects identified in the sample will also be interviewed. IDIs with up to 80
of these vendors will follow the following outline:

= Introduction
= Informed Respondent
= Company background

o Which products or services they sell
o Which types of C&I customers they typically do business with
What the size of their company is
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= Sales and marketing

o How they promote energy efficiency
How they identify which customer representatives are the key project decision makers
Which customer representatives are the key project decision makers and how this might
vary depending on company/organization size or type

o What role the Custom C&I program incentives play in their sales pitches

= General program involvement and influence

How they became involved with the Custom C&I program

Why they became involved with the program

How frequently they offer program incentives

How frequently they interact with program staff

How they keep track of Custom C&I program incentives and requirements

Whether the Custom C&I programs have provided them with any sales leads

Whether they have received any training from the program

Whether there are other services that the program provide them

To what degree the Custom C&I program incentives and other services influence the

implementation of energy efficiency projects in the C&I sector

o What types of C&I customers are more likely to be influenced by program incentives and
which types are less likely to be influenced

o Whether they are offering energy efficient products or services through the program that
they did not offer before becoming involved with the program

o Whether they are recommending energy efficient products or services more frequently now
than they did before becoming involved with the program

o Whether they have suggestions as to what kind of interventions would increase the

program’s influence in the project

O 0O O O O 0O O O O

We will call back some of the vendors to collect additional information about the project that will be useful
for measuring program attribution. In such cases we will ask some project-specific questions such as:

=  Whether they were involved in originating the project idea and, if so, what was their role (informed
respondent)

=  Whether they were involved in planning and the development of the project details, and if so, what
was their role

=  Whether they were involved in the decision to go ahead with the project, and if so, what was their
role

= At what stage in this project conception, planning and development process they got involved

= Whether they thought the availability of the Custom C&I program financial incentives had any
influence on the timing or character of the project and if so, what was the nature of this influence

=  Whether they thought any other Custom C&I program services (e.g., training, audits, technical
assistance, helping find a vendor, selling the project to upper management, etc.) that the participant
received had any influence on the timing or character of the project and if so, what was the nature
of this influence.
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Task 4: Data Analysis

Table 18: Task 4 Subtasks and Completion Status
0 Task 4.1: Analyze Survey and Interview Data
0O Sample frame data transformation
O Sampling weight
0 Data validity check
00 Task 4.2 Calculate estimates
O  Attribution

0O Spillover
O Net-to-gross

Objectives

Once a critical mass of CATI surveys and IDIs have been completed, we will begin the analysis phase (in
parallel with the completion of data collection). In this section, we describe the initial survey and interview
data analysis as well as the calculation of attribution, spillover, and NTG.

Task 4.1: Analyze survey and interview data

The analysis flow after data collection begins with transforming the collected data back to the level of the
unit of analysis. This translation depends on the humber and grouping of program measures or projects
asked about for an individual customer, and whether subsampling was required.!?

The survey will collect attribution information on each measure type. We apply the free ridership and
spillover “scoring” methods to determine the free rider and spillover factors for each measure type. We then
apply these factors to the associated gross savings to produce net-of-free riders and spillover savings for
each measure type. Data collected from a single customer will be treated as a single cluster in error
estimates.

We will use the sampling weights created during the sample design process to expand the customer sample
in each sampling cell (stratum) to represent the full participant population in that cell. Targeted cells for
which we are unable to obtain any responses will either be treated as not represented by the sample, or will
be collapsed with other cells for sample expansion.

The application of attribution and spillover algorithms that convert survey and interview data into energy
savings values ready for expansion involves consistency checks for each respondent. These checks utilize
both questions directly used in the algorithms and verbatim responses that contain information on the
reasoning of the respondent’s responses.

Task 4.2: Calculate Estimates

The last analysis step involves expanding the attribution and spillover savings to the population via ratio
estimation, and generating the combined NTG ratio for each segment of interest. . We will estimate inside

12 Based on the initial data we do not anticipate needing to subsample: few accounts had more than two units. This may change once we have 2015
data and information that allows us to identify unique customers.
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and outside spillover (inside spillover occurs at the same site as the program measure) separately for each

segment, and sum them to determine total spillover.

We will then calculate corresponding ratios across the segment:

Equation 1: Free Rider Savings

_ Weighted sum of NFR
" Weighted sum of G

Where:

NFR = Net of free rider savings

G = Gross savings

Equation 2: Net of Free Rider Savings

NFR =1-FR

Equation 3: Inside Spillover
Weighted sum of Sy,

SOinsize =
inside = woighted sum of NFR

Equation 4: Outside Spillover
50 _ (Weighted sum of Spo)
outside = yoighted sum of NFR

Equation 5: Total Spillover
S0 = SOinsige + SOoutside

Where:

Sor = Inside spillover savings (0 for customers with no spillover)
Soo = Outside spillover savings (0 for customers with no outside spillover)

Equation 6: Net-to-gross Ratio

NTG = (1 — FR)(1 + S0)

We calculate spillover as a fraction of net of free rider savings, but this can also be reported as a fraction of

gross savings.
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Task 5: Reporting

Table 19: Task 5 Subtasks and Completion Status
00 Task 5.1: Monthly Status Reports
Task 5.2: Bi-Monthly Updates
Task 5.3: Methodology Memo

Task 5.4: Draft report

O  Include estimates of free ridership

O Include estimates of participant spillover

O Include forward free ridership and spillover data
0O Task 5.5: Final report and presentation

O  Final report addressing comments on draft report
O In-person presentation

o o o

Objectives

DNV GL recognizes the importance of providing clear and timely reports on project progress, evaluation
activities and results.

Activities
Our approach to reporting for this project includes:

= Monthly emailed status reports: Every month the DNV GL project manager will submit a monthly
status report to the EAC, via email, which will summarize the past month’s activities, notify them of
the next month’s activities, and report on how closely the evaluation is adhering to the original
schedule. However, if there are methodological questions or delays in responses to data requests
that could put the evaluation off schedule, the program manager will notify the EAC of these issues
immediately for proposed resolution so that the evaluation schedule is not compromised.

= Bi-monthly study updates to the EAC: the DNV GL project manager will provide the EAC with
study updates via teleconference on a bi-monthly basis in alignment with scheduled EAC meetings.
These bi-monthly study updates will provide similar information as in the monthly emailed status
reports, although the more interactive format of the teleconference should allow for greater
discussion and quicker resolution of any key issues.

= Methodology Memo: DNV GL will produce a memo detailing the methodology and rationale for the
calculations to be used in the analysis. This memo will constitute most of the methodology section in
the draft report and will allow the EAC to review and comment on the methods prior to receiving the
results of the analysis.

= Draft report: At the conclusion of the evaluation, DNV GL will submit to the EAC a draft report that
will present all the information requested in the RFP’s research objectives including:

o Estimates of program free ridership factors by market sectors and precision targets for both
the Enbridge and Union Gas’ custom C&I programs;

o Estimates of participant inside and outside spillover!® by market sectors and precision
targets for both the Enbridge and Union Gas’ custom C&I programs;

o Guidance on the development of a strategy for applying free ridership and spillover data
collected on previous program participation to forward looking DSM program activity.

13 Potential electric spillover will not be reported in kWh, but descriptively, as electric spillover is outside the specific scope of this evaluation.
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Along with these key findings, we will also show how these estimates were derived and what data
from the IDIs and CATI survey were used to inform these estimates, including any qualitative
findings regarding non-incentive based utility services.

= Final report and presentation: After receiving comments on the draft report from the EAC
members, DNV GL will produce a final report which addresses all these comments along with a
comment matrix that shows how we addressed them and why. We also plan to deliver an in-person
presentation of these results to the EAC and the Ontario gas utilities.
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Task 6: Project Management

Table 20: Task 6 Subtasks and Completion Status

Task 6: Project Management
Task 6.1: Complete evaluation on time, on budget and within scope.

Task 6.2: Keep client informed

Objectives
Ensure timely and on-budget deliverables.
Keep clients informed of project progress.
Activities

e Meetings and status updates to PAs

e Invoicing

e Budget and workflow tracking

e Quality control

e Scope 2016 deliverable
Deliverables

e The primary deliverable from project management is the final report.

e Various other materials include weekly status reporting, invoices, monthly and bi-monthly status
reports, and ongoing communication with stakeholders.

PROJECT BUDGET AND TIMELINE

The budget is denominated in US dollars. The original budget was $398,700, with the $31,000 Run-it-Right
Add-on, the total is now 429,700. The add-on is listed as a separate line in the budget table and will be paid
with the Analysis Methodology Memo milestone.

Table 21: Budget Summary and Milestones

Incremental Cumulative

Milestones Estimated Date (USD) (USD)
Contract Signed by all parties Complete $ 28,200 | $ 28,200
Work Plan and Participant Surveys Approved March 31, 2016 $ 65,800 | $ 94,000
Analysis Methodology Memo Complete July 29, 2016 $ 141,000 | $ 235,000
Run-it-Right Add-on July 29, 2016 $ 31,000 | $ 266,000
Draft Report Delivered September 30, 2016 | $ 94,000 | $ 360,000
Final Invoice (Approved Final Report/Presentation) |November 16, 2016 | $ 45,778 | $405,778

DNV GL - Measurement of NTG Factors for Ontario’s Natural Gas Custom Commercial and
Industrial DSM Scope of Work - www.dnvgl.com Page 31



Filed: 2018-04-06
EB-2017-0323
Exhibit B.Staff.5
Attachment D

Our current schedule has the project completion as November 16.
Table 22. Schedule of Deliverables

Initial Staff Interviews

Kickoff Meeting

Tracking Data Merge/Cleaning
Draft Work Plan

Work Plan Comments

Final Work Plan

Draft Survey and IDI Instruments

Survey and IDI Instrument Comments

Final Survey and IDI Instruments

Review Project Documents

Data Collection

Data Analysis

Methods Memo

Draft Report

Draft Comments

Final Report & Presentation

RISKS AND CONTINGENCIES

The tables in this section document the risks to project schedule, finances and quality and the contingencies
DNV GL has in place to handle them.

Table 23: Schedule Risks
Schedule Risks

Data Reception

Data Processing

Documentation Reception

Explanation
Timing Controlled by Union/Enbridge.

Currently have no data for Run-it-Right
and no data for 2015 program year.

Anticipate data in March, but unsure of
exact timing.

Categorizing and Aggregating data in a
way that is meaningful to eventual
respondent and in the context of the
NTG analysis. Initial data has some
conflicting and unclear information.

Timing Controlled by Union/Enbridge

DNV GL - Measurement of NTG Factors for Ontario’s Natural Gas Custom Commercial and
Industrial DSM Scope of Work - www.dnvgl.com

Contingency

1) Move forward with work plan without
missing data. Use 2014 data to proxy
2015.

1) Use best judgment with initial data
for work plan.

2) Maintain list of "judgment calls" to
clarify

2) confirm and clarify based on project
documentation when it arrives

3) request clarifications where project
documentation does not resolve
questions.

1) Send formal documentation request
with explicit, agreed upon deadline for
documents needed.
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Schedule Risks

Documentation Reviews

Contact information
Reception

Contact information
processing

Resourcing

Survey House Availability

Review Periods

Decision Making

Response Rates

Explanation

Projects may have considerable
documentation, some of which does not
have bearing on the NTG effort.

Timing Controlled by Union/Enbridge

Contact information may be incomplete
or come in hard to use format

Having the right resources available at
the right time is a challenge with
projects that have experienced delays

Availability at the right time is a
challenge with projects that have
experienced delays

Dependent upon OEB/EAC/TEC
priorities
Dependent upon OEB/EAC/TEC
priorities

Response rates on surveys have been
declining, which can extend the time
required for data collection

Contingency

1) Establish clear guidelines for
information to be reviewed
2) provide full context of evaluation,
goals and information needed from
project documentation to satisfy project
objectives
3) Utilize engineers familiar with

a) custom gas projects and

b) NTG methods and interviews

1) send worksheet for contact
information request

2) include clear directions for worksheet
completion, including context of what
we are attempting to learn from the
interviews.

3) ensure the worksheet is simple and
easy to complete.

1) Clear directions for the request

2) use experienced analyst to prepare
data for survey

1) reserve necessary resources for
project in DNV GL's internal systems.
2) keep project on schedule to avoid
conflicts with other project needs.

3) keep project sponsor aware of needs
and championing project

1) start conversation with Nielson now.
2) identify potential backups (Malatest)
in case Nielson is unable to work on
project due to long delay.

1) establish clear and explicit deadlines
for reviews

1) schedule meetings with clear
agendas that have key decisions up
front.

1) attempt a census so that call order
does not matter, provided number of
sample units makes this manageable
and within original scope size.

2) IDI rather than CATI for the most
complex and large projects

3) email participants prior to call to ask
for cooperation

4) send advance letter to participants
prior to call to ask for cooperation
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Table 24: Financial Risks

Financial Risks

Currency Exchange Rates

IDI Sample Size

Survey House re-
negotiation

Resourcing

Travel

Timeline

Explanation Contingency
USD/CAD rates have been highly
variable

Attempting a census with best practice
approaches (minimum number of calls
for all sites, and all efforts made to
increase response rates) and an
assumed 50 percent response rate
could mean more completed IDIs than
we have budgeted for.

Project delays may prompt survey
house to request re-negotiation

Planned resources have been promoted
since project scoped and now cost
more.

Planned resources have left company

Additional kickoff meeting was not in
original scope

Longer timeline tends to use project
funds more than shorter timeline

Fix prices in USD.

1) Clear concise instruments to reduce
time on phone

2) Simple data entry forms to reduce
time entering data

3) Use admin staff to enter data for
engineers who use paper form on
phone (engineer review digital data
after entry)

4) Advance letters and emails to
decrease number of attempts per
complete

5) limited number of dedicated
engineers to reduce training costs and
increase efficiency on attempted calls

1) exchange rate may allow increase in
survey costs if survey house paid in
CAD.

2) open negotiations with alternative
provider

3) census may provide survey house
with cost efficiencies

1) substitute with acceptable
alternatives. Inform TEC of new staff
qualifications.

1) cost may be absorbed by having OEB
as decision make rather than consensus
based TEC.

1) seek to reduce schedule delays

2) Ensure efficiency or delay non-critical
work when critical path is delayed to
avoid additional expense
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Table 25: Quality Risks

Quality Risks Explanation Contingency

Response Rates

Informed Respondents

Engineering Estimates

Analyst Experience

Response rates on surveys have been
declining, which can reduce sample
sizes, introduce uncertainty about bias
and make it hard to get data from large
customers who have a large effect on
final result

Multiple people in a business are often
involved in the decision to purchase
capital equipment or spend money on
optimizing or maintaining existing
equipment.

For consistency and cost reasons a
single respondent from a company is
preferable to interviewing multiple

people at a business about the decision.

Ensuring we have a respondent who
knows enough about the decision to
complete the project and the influence
of the program on that decision is the
crucial challenge of the data collection
effort

Spillover estimates will be based on
engineer estimates of savings for
projects that were not part of a
program. We expect that these projects
will not have the typical amount of
documentation that we see for program
rebated projects. The engineering
estimates will be based on respondent
provided information, and in some
cases may not include specific sizes or
operating characteristics.

Since the project start, turnover in our
analyst group has meant a resourcing
change for this project. The planned
analyst has less experience, but has
proven herself capable on similar
projects

1) attempt a census so that call order
does not matter.

2) IDI rather than CATI for the most
complex and large projects

3) email participants prior to call to ask
for cooperation

4) send advance letter to participants
prior to call to ask for cooperation

1) Clear guidelines and screening
questions to determine an informed
respondent

2) removal from study of un-informed
respondents

3) single interview for a project may
require contacting multiple people at
the site to determine an informed
respondent.

1) Engineers will be required to
thoroughly document information
collected from the respondents and
from third party sources. Justification
for savings estimates will be provided,
along with values and sources of key
assumptions and calculation methods.
2) A senior engineer (Tammy) will
review all estimates.

3) transparently provide documentation
of project savings (within confidentiality
limits) in appendix of report

1) direct oversight of analyst by PM who
has performed the same work
previously

2) Any further substitution will be with
an analyst PM has personal experience
of success working with in the past.
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APPENDIX A SAMPLING PROCESS

A sample is a collection of data items such as those collected through surveys, metering or onsite
observation. A sample design is required when a sample does not include the entire target population. Most
sample designs are driven by cost constraints (including schedule constraints), desired precision or both.
The sampling process described here ensures that all bases are covered, ensuring optimal precision around
estimates of interest for the data collected. The process we followed was:

1. Identify Goals, Methods and Constraints: for sampling, the goals consist of identifying the
primary and secondary estimates of interest: what quantitative results are most important. Defining
the data collection methodology -the process used to gather the data for the analysis — and the
estimation method - the approach used to calculate the primary estimate of interest - is critical for
defining elements of the design. Cost and schedule constraints surrounding the data collection and
analysis then determine an upper bound for the sample size.

= Goals: For this study the primary estimate of interest is the NTG ratio for each program.
The NTG ratio is the parameter that we are targeting for 90/10 precision for each program.

As will be described later in the methodology memo, we calculate the NTG ratio as
NTG = (1-FR)(1+S0).

Since spillover tends to be small, this formulation is mathematically very close to the simpler
formula indicated in the recent Ontario evaluations

NTG = 1-FR + SO.

We prefer the multiplicative formula as a more complete expression of the relationship
between free ridership and spillover.

Previous work in Ontario indicates that free ridership is on the order of 10% to 60% across
program segments, 50% overall on a savings-weighted basis. Spillover is on the order of 5%.
Because spillover is generally small, the precision of the full NTG will in most cases be close
to that of the net-of-free rider factor, even with a modest spillover sample size.

= Methods and Constraints: We are using two data collection methods, each of which have
different costs associated. Due to cost constraints we must limit our use of in depth
interviews to those projects where it will make the most difference in the estimate: we have
budgeted for 132 IDIs and these will be deployed on the largest and most complex projects
as identified based on tracking data descriptions. CATI surveys will be used to collect the
balance of the data that we do not have the funds to collect with IDIs. For smaller and
simpler projects where the decisions made are more straight forward, CATI surveys provide
accurate data at a reasonable cost..

2. Define the unit of analysis: The unit of analysis is the level at which final estimates will be made.
Some studies have multiple units of analysis: process evaluation results may be based on
respondent level estimates, while impact evaluation results may be based on measure or project
level estimates. Sampling units do not need to be the same as the unit of analysis, but identifying
both early is crucial.
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For these programs we are recommending a unit of analysis that is a measure type at a site in a
given year. We are using the same definition for our sampling unit. Most customers have no more
than three projects in a given year, and most projects are of only one or two measure types, so that
we will be able to inquire about all of these in a single survey or interview of reasonable length.

We plan to ask each sampled customer about attribution for all of the customers measures. The
handful of customers with more than three measures will be included in the IDI sample frame in
order to handle their complex projects.

For customers with large numbers of projects and measures, we will ask about groups of measures
or projects. The groupings will depend on details of the types of measures and savings magnitudes.
We will select a subsample of three groups with probability proportional to size. Typically this will
mean asking about two groups that account for the large majority of savings, and a third smaller
one selected at random.

3. Identify the target population: The target population is the universe of items that inferences and
estimates are desired for. For this evaluation the primary target population is future programs of the
same type. Having future program years as the target population has two implications for the
sample design. First, the applicable error associated with our estimates is the non-finite population
corrected error (described in our discussion of sample size below) which requires larger sample sizes
for a given precision. Second, analysis by sub-domains such as measure types within the programs
becomes more important. The measure mix in programs changes from year to year and typically
NTG varies more across measure types than within. For more accurate estimates of net savings for
future program years, applying measure type NTG ratios will be preferred to program as a whole
NTG ratios.

4. Establish the Sample Frame: The sample frame refers to the list or mechanism from which the
sample is drawn. A perfect frame will match the target population exactly.

Since the target populations of this study are the future programs, we will not have a perfect sample
frame; however, if the program designs remain relatively stable, using past program participants as
the sample frame will provide a good list from which to draw our sample.

5. Determine sample size: Sample size refers to the number of items that are selected from the
sample frame in order to draw inferences and create estimates about the target population. In
stratified designs, sample sizes are determined for each stratum.

Critical to the sample size determination is the error ratio for each sampling cell with respect to the
ratio to the estimated. The error ratio for ratio estimation is the equivalent of the coefficient of
variation for estimation of a population mean. Our experience with conducting similar NTG studies of
commercial-industrial customers is that the error ratio for the free rider NTG factor is between 0.7
and 0.8 within reasonably defined sampling cells.

In determining these sample sizes, the number of customers in the full population is also important
for two reasons. First, if we are trying to estimate a parameter for a finite population, the sample
size required is reduced by the Finite Population Correction or FPC. Second, we need to consider the
number of completed surveys we can realistically complete given likely response rates.
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Use of the FPC is appropriate when the parameter of interest represents a particular population. This
situation applies when we are determining the free ridership factor or spillover rate for a particular
program and time frame. When we determine these factors for all future theoretical projects, it is
arguably more appropriate to treat the sample drawn from recent participants as coming from an
essentially infinite population. Thus, for projection to future years we generally recommend against
applying the FPC.

Because we recommend against applying the FPC and we anticipate response rates of 50 percent for
our IDIs and 25 percent for our CATI surveys, we recommend attempting a census of participants.
This will allow for faster data collection as we will not need to maintain a strict call order and will
result in the most completes possible for the data collection methods used.

6. Stratification: Stratification is the partitioning of a target population. Stratification is often
introduced in a design for two reasons:

When one desires a specific sample size within small groups of the target population, the groups are
often used as a stratification variable. For example, the EAC is interested results by measure type,
SO measure type is being included as a stratification variable in order to obtain a specific number of
selected units in each measure type.

Stratification is also used in a design to increase precision. A sample design is optimized when strata
can be formed so that the variability of the primary and secondary outcome measures are as small
as possible within strata and as large as possible between strata. We optimized the sample design’s
size-based strata (m?) using a model based optimization algorithm appropriate for ratio estimation.
Optimization based on size ensures more data collected from large sampling units, which improves
the precision of the estimates.

7. Sample Selection: Sample selection refers to the process of obtaining the sample of units from the
sample frame. If all units on the sample frame are selected then the design is referred to as a
census or certainty sample. Otherwise units may be selected either randomly or nonrandomly,
depending on the evaluation goals, constraints and amount of acceptable bias. The sample selection
process is a critical feature of the sample design and has a direct impact on the expected precision
and bias of estimates. The optimal sample selection process for a particular project can vary greatly.

8. Unit and Item non-response Unit and item nonresponse are potential sources of bias, depending
on the nonresponse mechanism and the level of nonresponse encountered. Unit nonresponse refers
to the absence of information from an entire sampled unit. Item nonresponse refers to the situation
where some data are collected, but not all, from a sampled unit. The nonresponse mechanism refers
to the process that is causing the nonresponse. If the probability of responding depends on the data
items being sought then the nonresponse mechanism is said to be nonignorable. Otherwise it is
called an ignorable nonresponse mechanism. Nonresponse bias tends to be greater when the
nonresponse mechanism is non-ignorable and as levels of item nonresponse increase.

14 DNV GL will attempt a census if total size falls within the original scope. If the number of participants provides too great a sample size for the
established scope, sampling will be used.
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10.

There are various ways to address nonresponse in a sample. For example, weight adjustments are
often used to account for unit nonresponse and item imputation techniques are often used to
account for item nonresponse.

If nonresponse levels are low and the response mechanism is thought to be ignorable then one could
ignore nonresponse and simply create estimates among the respondents.

We recommend treating unit nonresponse as ignorable for this study since it does not depend on the
data items being sought. Instead, it depends on the willingness of the decision maker at the
participating business agreeing to respond to the survey.

For item nonresponse in the scored portion of the surveys we recommend treating the nonresponse
as nonignorable if all three of the T,E,Q portions of the free ridership sequence contain non-response.
Otherwise we plan to treat the item nonresponse as ignorable and will impute the average response
for the missing item from among scored units of the same measure type and utility. The exception

to this rule is when we find conflicting responses in our QC of the data collection that indicates the
nonresponse is nonignorable. For nonignorable item nonresponse we will drop the unit from the
analysis.

Expansion Sample expansion refers to the process of extrapolating results from a sample back to
the target population of interest. Often times this is done using a sample weight. The weight is a
numeric quantity associated with each responding unit and conceptually represents the amount of
the target population the responding unit represents during the analysis. The sample weight is some
function of the total number of units on the sample frame.

The sample weight for our analysis will be built from the inverse probability of selection,
incorporating additional adjustment factors to account for nonresponse and coverage errors. The
sample weight will be utilized along with the “size” of the unit (energy savings) to expand results
using ratio estimation, as described in the ratio estimation appendix of this work plan.

Domains of interest: Often times, estimates for an entire target population are of interest, but so
are estimates for various subgroups. Subgroups may or may not overlap. Identifying the population
domains of interest is another critically important design feature because it affects the decisions
being made about other design features, such as the desired sample size, stratification variables and
primary and secondary estimates of interest.

We are providing the EAC with estimated precision for domains of interest in the next section of this work
plan. After EAC review of the draft work plan, we can add adjust the definitions of the domains of interest to
best reflect the level at which the EAC is likely to want results presented in the final report.
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APPENDIX B NET-TO-GROSS METHODOLOGY

The Ontario DSM Guidelines define a free rider as “a program participant who would have installed a

measure on his or her own initiative even without the program.” 1°

A great deal of attention has been given to the challenges of “scoring” attribution surveys. In DNV GL's free
ridership approach, we use a critical set of lead-in questions to establish the framing, determine that we
have the right respondent, and clarify what measure is being asked about. We then have essentially one
question each identifying the effect of the program on the efficiency, the quantity, and the timing of the
measure installed. We include some cross-checks; if an inconsistency is identified in these checks we probe
to resolve that inconsistency.

DNV GL has developed a streamlined and effective approach to these question sequences. While many of
the set-up questions are not used explicitly in calculating measure free ridership, our experience is that
dispensing with these framing questions, or attempting to compress the scored questions into a more
general subset, results in responses of ambiguous meaning.

Other practitioners prefer to ask the same question multiple ways and then average the corresponding
responses. We find this approach typically means blending a looser question with a tighter one, and also
increases response burden. We prefer to ask each needed element one way, with appropriate framing and
wording to ensure meaningful responses, and to probe as needed.

A frequent challenge in this context is how “don’t know” responses are treated. We typically find that with
well framed questions addressed to appropriate respondents, “don’t know” responses are rare, on the order
of 5 to 10 percent. As a result, our overall estimates are not highly sensitive to how these cases are treated.
If a respondent gives a large number of don’t know responses, we treat that survey as essentially
uninformative.

The outcome of our free ridership analysis for a particular respondent and measure is the net program-
attributable savings for that measure. This net savings takes into account

=  The program may get credit for part but not all of the energy efficiency improvement

®  The program may get credit for some but not all of the units installed

®  The program may get credit for accelerating the timing of the measure implementation, with or
without getting credit for increased efficiency or quantity.

®  For a complex project, the program may get credit for some elements of the project, and not for
others.

This approach treats free ridership as a fraction of gross savings, for both individual measures and for the
program as a whole. DNV GL believes this is a more meaningful approach than attempting to classify each
participant, project, or measure as a free rider or not. An excerpt from a prior report detailing the survey
approach and associated calculation rules are provided in Appendix C.

Likewise for spillover, after collecting information on what additional measures were implemented based on
experience with a program-attributable measure, we determine the savings associated with these measures
via engineering analysis.

15 Ontario Energy Board Demand Side Management Guidelines For Natural Gas Utilities, EB-2008-0346,
June 2011, Chapter 7.
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Interpreting Customer Responses on Program Effect on Timing.

There are two general ways to treat survey responses indicating that the program caused a measure to be
implemented sooner than it otherwise would have. DNV GL has tools and procedures for handling both of
these approaches, with a range of specific for either.

Scaling based on reported acceleration

One way to treat the statement that the measure would otherwise have been implemented x months or
years later is essentially like a scaling or probability factor. If the measure reportedly would have been
implemented within a very short time absent the program, it’s highly likely that it would indeed have been
implemented. If the measure reportedly would have been implemented a long time out, it’s less certain that
it ever would have been implemented. Accordingly, attribution is scaled down if the reported timing
acceleration is very short, but scaled down less for greater acceleration. The simplified version of this
approach gives no credit if the measure would have been done within say 1 or 2 years, and full credit
thereafter. An approach DNV GL has used for multiple programs is to give full credit if the reported
acceleration is greater than 4 years, and scale the credit linearly between 0 months and 4 years.

We will be using 4 years as our standard for this project.

Dual baseline

The second general way to account for acceleration is to take the reported acceleration at face value, and
recognize a different baseline condition before and after the acceleration period. For example, if old
equipment would otherwise have been replaced 2 years later, the baseline for those first 2 years is the old
equipment. For the remainder of the measure life, the baseline is the efficiency that would otherwise have
been installed at that point.

Even with the dual baseline approach, we recommend disregarding reported acceleration greater than 4 or 5
years, since customer investment plans are unlikely to be determined that far out. With the dual baseline
approach, the attribution factor is the ratio of the total net savings over the life of the measure to the total
gross savings over that period.

We will not be using the dual baseline approach on project: TEC agreed on using YINS method after the
kickoff meeting.

Determining Attribution Parameters for the Program.

Once we have determined the program-attributable savings for the program measures for each surveyed
customer, we calculate the in-program attribution rate by sample expansion and ratio estimation. That is,
we calculate the ratio estimator

NTGgr = (Net Savings)gr/(Gross Savings)er
FR = 1'NTGFR
Where

NTGgr = net-to-gross ratio considering free ridership only (not spillover)

(Net Savings)gr = estimated program non-free rider savings, from expanding the FR survey sample
(Gross Savings)gr = estimated program gross savings, from expanding the FR survey sample.

FR = free ridership as a fraction of program gross savings.
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Likewise for spillover (SO):
SO = (Spillover Savings)/(Gross Savings)
(Spillover Savings) = estimated total spillover savings, from expanding the spillover survey sample
(Gross Savings)sp = estimated program gross savings, from expanding the spillover survey sample.

Overall NTG is then calculated as
NTG = (1-FR) x (1 + SO).
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APPENDIX C SPILLOVER METHODOLOGY

Spillover “refers to effects of customers that adopt energy efficiency measures because they are influenced
by a utility’s program-related information and marketing efforts, but do not actually participate in the
program.”!® As in many jurisdictions, Ontario’s Demand-Side Management Guidelines recognize the
importance of spillover in determining program benefits, and also require “comprehensive and convincing
empirical evidence” to support any program spillover claim.

Key challenges to providing convincing quantified evidence of spillover for a particular customer include:
®  Determining that a particular subsequent action was due to the influence of the program
®  Confirming that the action was not taken as part of the original or another program, hence already
counted by the program
®  Quantifying the savings associated with confirmed spillover actions.

DNV GL’s proposed approach provides a high level of rigor to address each of these issues.

= We determine program influence using participant surveys that start with the framing of our free
ridership questions, and the identification of the influence of the program on the original measures.
This framing helps ensure more meaningful responses to questions of the influence of the original
measure on subsequent actions. As for the free rider surveys, obtaining the right respondents is also
essential to obtaining meaningful responses to these questions.

= We confirm that the actions tentatively identified as spillover were not already counted by another
program by cross-checking tracking data bases. Also critical to separation of spillover from program-
claimed savings is understanding what savings if any are claimed by the programs for facilitation
support such as opportunity identification, feasibility studies, audits, and related continuous
improvement program engagement.

= We quantify the savings for confirmed spillover actions by collecting engineering specifications and
calculating associated savings. This approach gives more accurate results than asking customers to
estimate the magnitude of spillover savings relative to the original measure.

Thus, our participant spillover methodology addresses the following key issues:

®m | ocating the right decision-maker - Large commercial and industrial companies have multiple
decision-makers and it is often difficult to find someone who is familiar with both the tracked
program-influenced measure and the spillover measure. Employee turnover can also complicate this.
Our approaches to ensure appropriate respondents are discussed above.

®=  Avoiding double-counting — Companies that received financial incentives from an energy efficiency
program for one measure are likely to seek these incentives for future measures. Hence it is
important to get the program’s latest tracking data to make sure that a potential participant spillover
measure did not receive program support.

®  FEstimating program attribution for potential spillover measures - A common way of assessing
participant spillover is to ask how much the participant’s experience with the tracked program-
influenced measure influenced their decision to implement measures that are candidates for spillover

18 Ontario Energy Board Demand Side Management Guidelines For Natural Gas Utilities, EB-2008-0346,
June 2011, Chapter 7.
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attribution. It is difficult to turn this “fuzzy” assessment of program influence into a more concrete
attribution factor necessary for attributing a certain quantity of therms from the spillover measure to
the program.

®m  Estimating the energy savings for the participant spillover measures. Because spillover measures
occurred outside the program, evaluators do not have access to the same information about the
size, type, and quantity of the implemented energy-efficient measures that they would find in a
program tracking database.

Our approach to these issues is described in more detail below. This approach is based on one we used
successfully in Wisconsin C&I programs over many years.

Understanding Energy-Related Standard Practices

The first objective of the survey will be to find out whether the participant’s company or organization had
installed any energy-efficient equipment or made any energy-efficient changes in operation or maintenance
(O&M) procedures after the implementation of the tracked project. But before doing that we will collect
some information about the company’s or organization’s energy-related decision-making process. We will
ask the participants a series of questions about:

®  Who in their company makes decisions about equipment replacement and retrofit projects;
= What information sources are used in making these decisions; and
®=  Possible barriers to energy efficiency implementation.

This information will be valuable for a number of different reasons. First, it should help program
implementers devise strategies for increasing program awareness and mitigating barriers to project
implementation, especially for participants who did not identify any subsequent energy-efficient projects
after the tracked project. Second, by shedding light on the project decision-making process, it should help
the evaluators make better judgments about assigning program attribution to a given project. Finally, it
should make the survey appear less peremptory for those who did not report any new energy-efficient
projects after the tracked projects, since otherwise their survey would be terminated fairly quickly.

After we collect this information about participant energy practices, we will ask the participants whether
their company/organization had installed any energy-efficient projects after the installation of the tracked
project. If the participants report no subsequent actions, we will terminate the survey since there is no
participant spillover to be measured. If they do identify subsequent projects, then we will collect some basic
information about the project including:

®  The approximate year of the project;

®=  The geographic location of the project (e.g. city);

®  The types of energy-efficient measures installed or energy-efficient O&M practices implemented; and

= Whether the tracked project and the subsequent project were in the same facility or not (needed for
the calculation of inside vs. outside spillover).

Because this information will be collected by CATI program surveyors who do not have an energy
background, we will not ask them to try to collect too detailed information about the energy-efficient project.
It just needs to be detailed enough to allow the evaluators to make a reasonable match with any projects in
the program tracking data.
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Calculating Program Attribution for Candidate Spillover Actions

The next stage of the survey will focus on program attribution. Our method only awards spillover energy
savings if two criteria are met:
1. The original tracked project is at least partially attributable to the program (Attribution Factor A).
2. The subsequent project is at least partially attributable to the participant’s experience with their

earlier tracked project (Attribution Factor B).
If a measure met these two criteria, we assign it spillover savings according to the following formula.

(Spillover Savings) = (the measure’s annual savings) X (Attribution Factor A) X (Attribution Factor B).

We apply both Attribution Factor A and Attribution Factor B because if the program had no influence on the

original tracked project, the program should not get credit for any additional measure installations resulting
from that tracked project. To reduce respondent fatigue, if Attribution Factor A is zero (a total free rider) we
will not ask them the questions for calculating Attribution Factor B.

To determine attribution factor A we will use the NTG question battery already described in this proposal.

For Attribution factor B we will use a scoring method that will be triggered off the question, “If you had not
made the earlier energy-efficiency improvements I just listed, how likely would you have been to make this
additional energy efficiency improvement?” The scoring method, which we used in Wisconsin for many years,
is shown in Table C-1. If the participant said they were very likely to have made the additional energy
efficiency improvement without the program, then we will terminate the survey since there will be no
participant spillover to be measured.

Table C-1: Program Attribution for Subsequent Measures

If had not made tracked program-

influenced energy efficiency

improvement, reported likelihood Assigned
of making subsequent energy Attribution
efficiency improvement Factor B
Very likely 0.00
Somewhat likely 0.55

Not very likely 0.90

Very unlikely 1.00

The reason we use a different method for Attribution Factor B than for Attribution Factor A is that the
character of influence is different. For the program’s influence on the tracked project (Attribution Factor A)
financial incentives usually account for much of the influence in terms of reducing payback periods and
therefore we want to measure things like acceleration effects. However, with participant spillover the
influence is less tangible and more likely to be general positive experience with a new energy-efficient
technology and the energy savings it produces. We believe that using a Likert scale ques