October 10th 2018
Via Email: publiccomments@njcleanenergy.com

Multifamily Program Description – Comments and questions
Program Description
3) Path C: Whole-Building:
e. Projects participating in Path C (whole-building) may not simultaneously participate in
Path A or Path B (single/multi-measure). Path C is intended to capture savings from all
potential energy efficiency improvements.
If a customer chooses Path A or B, how long would a customer need to wait, to use Path C? For
example, if a customer had installed a boiler prior to finding the program, they can still participate (using
Path A), to receive an incentive for their already installed boiler, and then go through Path C.

Target Market
Certain types of multifamily housing, such as shelters, dormitories, independent living facilities, and
other similar housing types that more resemble single-room occupancy (SRO) rather than multiple
“dwelling units”2 are also eligible…
Can it be clarified, what would NOT be eligible? This would help our sales team… For example,
would assisted living facility qualify?

Program Delivery

NJCEP Outreach Account Managers will work… including working with NJ Housing and Mortgage
Finance Agency and the utility managed Comfort Partners low-income program, to facilitate and
promote participation.
Can low income projects working within comfort partners programs also qualify for as the MF
program at the same time?
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Section A-1: Path A - Single Measure Prescriptive Equipment Rebates
General Requirements:

Single Measure incentives may not be applied for if project is enrolled or intends to enroll in Path C
(Comprehensive/Whole Building see Section A-3).
Please elaborate. How long would a customer need to wait if they choose Path A, until they can
pursue Path C?

Water Heating:
To qualify for incentive existing buildings must meet or exceed minimum piping insulation thickness for
heating and hot water systems as outlined in ASHRAE 90.1-2103.
Why is this requirement added for existing buildings? It seems to be out of line of what is
expected on every other building level rebate…
This can cause the cost of entry to be way higher than the incentive value.
Are there incentives available for pipe insulation upgrades?
Will this require custom calculations?
Is there a way to offer a dollar@ linear foot of insulation?

Table 1: Lighting Incentives
Lighting Incentives –
Every line item states - “Up to”. The document doesn’t explain how to calculate? Please
elaborate.

Section A-3: Path C - Comprehensive, Whole-Building Incentives
General Requirements:
Incentives below are based on code definition of Dwelling Unit:
What is included in SRO sizing? Only the unit? What about common areas?
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Scope of work must be comprehensive … and (a) assesses the cost-effectiveness of installing energy
conservation measures … and (b) implements all cost-effective energy conservation measures identified
through the foregoing assessment or, as to any such measures not implemented, explains why such
implementation would not be practicable.

they?

If customer wants to install windows which may not be cost effective, as part of project, Can

Existing Buildings:
Projects require pre-approval prior to installation.
Does the project scope need to be specified prior to site inspection (as in P4P)? This may be an
impediment if part of project is needed ASAP... Often ownership waits until system failure to upgrade…
Can a piece of equipment that qualifies for Path A be included in Path C? (Equipment was installed within
12 months but before inspection.)

All proposed equipment must meet or exceed minimum efficiencies outlined in Section A-1.
(From Section A-1) Water heater insulation to meet 90.1.
Can this insulation be modeled into savings?

Multifamily properties that are three (3) stories or less that wish to comply with Home Performance with
ENERGY STAR® may do so by meeting additional inspection and Health and Safety requirements. Utility
data must be available at the unit or building level.
Any <4 story project is eligible for either route? So are there 2 different Path C?
What energy modeling software will be required for either Path C?
Will a site with one boiler plant supplying multiple buildings qualify for either path c?

An additional incentive … and providing satisfactory invoices to Program Manager.
Can this statement be clarified? Is this process similar to P4P or something else?
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Section A-4: Add-On - Savings Verification/Performance Incentive
General Requirements:
For Existing Buildings, at least 12 months of pre-retrofit utility bills is required for all fuels on site. This
will be compared to 12 months of post-retrofit utility bills to establish actual energy savings (adjusted for
any facility changes outside the scope of work).
As everyone in this industry segment is surely aware, this is the hardest data collection issue that
we as partners and contractors face. Is there any way to allow calculated savings?
Is this incentive tied to proposed savings in any way? If the proposed savings was 20% and the
actual savings turns out to be only 18%, will the performance incentive be the full $195?

Section A-6: Incentive Caps
Incentive caps have been established to ensure that there is equitable access to the C&I programs
Typo? Should be MF?

Additionally, Consultant Incentive shall not exceed (not included in above Path C cap): Total invoice to
participant…
In addition to the specific caps outlined above, under no circumstances may the project’s total NJCEP
incentives/rebates, combined with other incentives, rebates, grants, or tax credits, exceed 100% of
project cost.
Does this statement consider federal tax credits as well?
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From:
To:
Subject:
Date:

Jesse Petersen
publiccomments@njcleanenergy.com
Multifamily Program Design Comments
Wednesday, October 10, 2018 4:50:38 PM

Dear Sherri,
Please see Bright Power's comments on the NJCEP Multifamily Program proposal below:
1. Please clarify the energy modeling protocols for Path C. "whole-building" approach and
for Path B. "custom" approach if in it is expected to be required. Can proprietary
spreadsheets be used or will modeling software be required?
2. Is the incentive limited to $1,500/unit no even if you realize well above 20% savings?
Or are higher incentive levels being considered for projects that get above 20% and into
say the 30-40% savings ranges?
3. Will prevailing wage as the statute reads ("N.J.S.A. 48:2-29.47 BOARD OF PUBLIC
UTILITIES 48:2-29.47 Prevailing wage requirement, construction undertaken with BPU
financial assistance") apply only to buildings 4 stories and higher?
4. Will the prevailing wage statute apply to all construction trades or just energy-related
trades?  
5. The HPwES for existing buildings also includes Multifamily. Will this program get
wrapped into the new Multifamily Program? It is unclear based on the following clause
in the Multifamily proposal if that will happen or if HPwES will continue house
Multifamily under that program: "Multifamily properties that are three (3) stories or less
that wish to comply with Home Performance with ENERGY STAR may do so by
meeting additional inspection and Health and Safety requirements. Utility data must be
available at the unit or building level."  
6. Is tenant data required to participate in the program?
7. Will utility data for tenants that is not accessible be provided utility usage defaults that
can be used in cases where utility data is not accessible either from the utility or the
customer/tenants? HPwES does this for Multifamily.
Thank you for your time.
Best,
Jesse
Jesse Petersen, M.S., MFBA
Sales Operations Manager

646-979-4715 | jpetersen@brightpower.com
www.brightpower.com
11 Hanover Square, 21st Floor
New York, NY 10005
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1 Summary
Lockheed Martin (LM) conducted a pilot study to determine the savings from Tier 1 advanced power
strips (APS) using a direct distribution model. Half of pilot participants received a standard power
strip, and half received a Tier 1 APS. All power strips were provided with an energy meter attached to
capture energy usage and elapsed time, which the LM team collected after a two-week period. The
configuration of equipment plugged into the strips was also recorded and participants responded to a
survey to gain information on customer satisfaction and anticipated persistence.
After normalizing the test group to the control group and adjusting for non-installs and HVAC
interaction, the average savings was calculated to be 77 kWh. Approximately a year after the end of
study surveys were conducted, LM followed up with customers to assess whether or not the power
strips were still installed. Of those respondents that reported installing their power strip as of the end
of study survey, 19% said the power strip was not installed a year or more later.
This pilot was conducted with a blend of market rate and affordable housing apartments. However, the
measure is planned to be implemented as an in-unit leave behind as a part of the direct-install savings
track of Energy Trust of Oregon’s Multifamily program, which also serves assisted living, campus
living, and condominiums. Also, although this pilot study was conducted by delivering one power strip
per participant, the intent is to deliver one APS for each active television located by field staff. The
program anticipates an average install rate of about 1.5 APS per dwelling unit based on data from the
Residential Building Stock Assessment, or RBSA (NEEA, 2013).
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MEMO
Date: March 23, 2018
To: Energy Trust Board of Directors
From: Erika Kociolek, Evaluation Project Manager

Mike Bailey, Planning Manager
Kate Scott, Commercial Program Manager
Subject: Staff Response to Advanced Power Strip (Tier I) Pilot Evaluation
Energy Trust undertook a pilot to assess the savings from advanced power strips in the
multifamily sector. The first phase of this pilot focused on tier I (load sensing) power
strips. Advanced power strips save energy by sensing when the current from equipment
(typically a television) plugged into a “control outlet” drops below a pre-set level, which
then turns off devices plugged into “switched outlets.”
To assess energy savings from advanced power strips, the Multifamily program provided
advanced power strips and control power strips to a mix of 125 market-rate and
affordable housing units. The program recorded the number and types of devices
plugged into the power strips, and metered the energy use of the power strips over a
two-week period. The program also conducted participant surveys to assess customer
satisfaction and determine the number of participants that did not install their power strip.
Results from the metering and end of study surveys suggested savings of approximately
76 kWh per year. This savings estimate accounts for the approximately 11.7% of
participants who did not install their power strip. Customers reported being highly
satisfied, providing the advanced power strip an average rating of 4.2 out of 5.
If survey information is used to supplement the meter data to identify which participants
did not install the power strip, the non-install rate would be 15.4%. The difference in the
estimated savings is not significant.
Given these results, the program has moved forward with distributing power strips to
qualified multifamily tenants at no cost.
Approximately a year after the end of study surveys were conducted, the program
followed up with customers to assess whether or not the power strips were still installed.
Of those respondents that reported installing their power strip as of the end of study
survey, 19% said the power strip was not installed a year or more later.
The program and Planning have incorporated this information into the measure approval
document for tier 1 power strips, resulting in savings of 61 kWh.

421 SW Oak St., Suite 300

Portland, OR 97204

1.866.368.7878

503.546.6862 fax

energytrust.org

2 Introduction
2.1 APS Technologies
Advanced power strips (APS) help reduce electric consumption by disconnecting power from devices
when they are not in use. Electronics such as TVs, DVD players, speakers, etc. still draw a small
amount of current even when turned off – this is commonly referred to as standby load, vampire load,
or phantom load. Until recently, the only way to eliminate these loads was to unplug the equipment,
however, this is rarely done. Advanced power strips offer a way to eliminate standby loads without
unplugging equipment.
There are two primary types of APS that have emerged on the consumer market: Tier 1 and Tier 2.
Tier 1 APS utilize load-sensing technology and track the current being drawn through a particular
outlet, called the control outlet. In a residential application, it is most common to make the television
the control device. Other devices are plugged into a bank of switched outlets which are energized
when a high current is detected in the control outlet, indicating that the TV is on. When the device
plugged into the control outlet is turned off by the consumer, the current through the control outlet
drops below a predetermined threshold and switched outlets are then disconnected from the power
source. Most APS also come with some “always on” outlets to accommodate devices that require
continuous power, such as internet routers.
Tier 2 APS typically have a load sensing control outlet as well, but also have an external sensor such
as an infrared (IR) sensor and/or motion sensor located near the TV. This enables the strips to sense
when a consumer has stopped watching the television, through lack of use of the remote for a pre-set
amount of time and/or lack of motion in near proximity to the television. The APS will then
automatically turn off the television. When the control device is turned off, the rest of the outlets will
be de-energized as in Tier 1 operation. The user must first energize the power strip by pushing a
button on their television or accessory remote control that will send an IR signal which the IR sensor
will detect (the television or accessory cannot detect the signal yet since they are effectively
unplugged). The power strip may also be energized by pressing a button located on the sensor.
Devices may then be turned on and used as normal. Because of these additional features, it is
commonly thought that Tier 2 APS enable greater savings than Tier 1 technology.
The current retail cost of a typical Tier 1 APS is about $30, whereas the cost of a typical Tier 2 APS is
about $80. Due to the high cost of the Tier 2 equipment, LM has focused first on measure
development activities on the Tier 1 equipment. However, Energy Trust intends to add a second phase
to this pilot, which will test Tier 2 APS as well.

2.2 Measure History
In September 2014, Tier 1 advanced power strips were approved by Energy Trust for use in
commercial office settings. Lockheed Martin (LM) recommended that a measure be created specifically
for distribution through the Multifamily direct-install service.
LM developed a bottom-up analysis of savings anticipated from Tier 1 APS in late September 2014,
which estimated the savings to be up to 124 kWh. However, the bottom-up analysis was not able to
answer several questions critical to estimating savings, including the non-install rate and whether
tenants would use the control function properly. It was decided that a pilot should be conducted to
confirm the energy savings.
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2.3 Report Structure
This report has six sections. Sections 1 and 2 are the executive summary and background sections,
respectively. Section 3 summarizes the design of the APS pilot. Section 4 summarizes the
methodology used to estimate energy savings from APS, Section 5 summarizes the analyses of the
energy use data gathered through the pilot, and Section 6 summarizes the results of surveys
conducted with participants and information collected about the types of devices plugged into the
power strips.
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3 Pilot Design
The pilot was designed to answer the following research questions:
1. What are the kWh savings for APS connected to media centers in multifamily housing?
2. How will tenants configure the APS (that is, will they use the control function properly)?
3. How many tenants will install and continue to use the APS if it is delivered to them as a
“leave-behind”?
4. What is the customer satisfaction with the product?
It was initially discussed that a pre/post-style test should be implemented with time-series datalogging equipment. However, this was ruled out because program staff would need to install these
data loggers, which would no longer make APS (in this study) a self-installed measure, which would
compromise the ability to answer one of the key research questions. Also, in the interest of time, it
was decided that control and APS groups would be treated simultaneously instead of using a pre/post
approach. The final pilot design included 120 participants (60 control and 60 APS) and 10 properties.
Of particular interest was determining whether customers would use APS with audio equipment in the
control outlet, rather than televisions. Using audio equipment in the control outlet is not the intended
use of the equipment, and would presumably result in a different level of savings than APS with TVs in
the control outlet. There were zero instances of audio equipment as the control, although there were
several instances where other non-TV devices were being used as the control (see Section 4.1 for
more information).
Only the general type of device was recorded - i.e., TV, DVD player, speakers, etc. Make and model
information was not recorded since that would have significantly increased the on-site time required
as well as the post-processing time required to gather information on all of the specific models of
equipment.
There were also concerns as to whether customers would use controlled outlets gaming systems with
hard drives and if being powered down suddenly would harm them. Such systems were found to be
plugged into the controlled outlets during the study, and no participants reported any damage,
however the study period was short and this remains an open question until long-term data is made
available.

3.1 Equipment
LM used Kill A Watt® EZ meters to collect the electric usage data, as they are simple for customers to
install. These record total kWh and elapsed time, retain data when unplugged, and could be provided
to the tenants already plugged in to their power strips.
The APS that were used were TrickleStar 181SS-US-7XX/3. LM searched for a regular power strip that
resembled the TrickleStar as closely as possible and settled on the Belkin BE107000-04-CM. These
power strips are shown as they were delivered, plugged into the Kill A Watt® EZ meter, in Figure 1.
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Figure 1. APS (left) and regular strips (right) used in the study

3.2 Recruitment & Metering
LM business development staff reached out to property managers who have previously participated in
Energy Trust programs. Tenants were recruited to sign-up to participate, with the understanding that
the pilot was designed to collect energy usage at the power strip and equipment configuration, and
were offered either movie tickets or gift cards to participate. Sign-up rates were lower than anticipated
per property, and ultimately ten different properties were recruited to reach the desired participation
level. While this lengthened the period of the pilot, it also had the effect of diversifying the study
population.
Table 1 shows the market sector and size of each participating property, as well as the number of
participants in each sample and how many from each resulted in valid data used in the analysis (that
is, were not subject to any of the attrition rules discussed in Section 4.1). It also shows the dates the
power strips were dropped off at each property, and when the logging equipment was picked up. All
properties that participated in the pilot are in the Portland Metro area.

Table 1. Properties and sample sizes

Property

Sector

Drop-Off
Date

Pickup
Date

Units at
Property

Control

APS

Total

Valid

Total

Valid

%
Participation

1

Market

3/24/15

4/9/15

202

8

7

8

7

7%

2

Market

3/26/15

4/14/15

191

5

4

6

4

5%

3

Market

4/17/15

5/4/15

506

9

6

8

7

3%

4

Market

4/13/15

4/29/15

127

6

6

7

6

9%

5

Market

4/21/15

5/12/15

294

3

3

6

5

3%

6

Market

5/11/15

6/2/15

200

6

6

4

3

5%

7

Market

5/11/15

5/27/15

228

5

4

4

3

4%

8

Affordable

7/7/15

7/23/15

105

11

7

10

6

16%

9

Affordable

7/7/15

7/23/15

180

3

2

5

5

4%

10

Affordable

7/8/15

7/24/15

100

7

2

4

2

9%

2,133

63

47

62

48

5%

Totals
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To recruit participants, LM first reached out to the property manager and gained permission to conduct
the study at their building. Tenant sign-up forms were then delivered to property management to be
distributed to the tenants. The forms used for the property managers and tenants can be found in
Appendix A.
After about one week, LM collected the participation forms and notified tenants whether they would be
included in the study (some were screened out; for example, one property was also participating in an
Energy Trust convective wall heater pilot so tenants in that study were excluded from this one).
Tenants were randomly assigned to be in the control and APS groups.
After the participants were recruited, LM scheduled the drop-off and delivered a power strip, Kill A
Watt® meter, and instructions to each tenant. Drop-off and pick-up dates are recorded in Table 1. All
materials were delivered in-person by LM staff, or if the tenant was not home, the materials were left
in a conspicuous location. Materials included a power strip plugged into an energy meter, a setup
guidelines sheet, and an instruction card stating not to unplug the strip from the meter. All of these
materials can be found in Appendix A.
After a two-week period, LM conducted the pick-up visit in which the energy meters were collected,
the configuration of the power strip (what was plugged into it) was recorded, and the tenants were
given a brief survey (end of study survey). The data collection templates and survey instruments can
be found in Appendix B.
Participants were offered a reward on the completion of the end of study survey. The first participants
were offered two movie tickets and the uptake was low. This was changed to a $25 Visa gift card to
increase participation, which did not have much impact because this reward required the tenant to
complete a W-9. Participants recruited in the final buildings were offered four movie tickets, which
increased participation and filled the remaining sample slots.
Over a year after the end of study survey, LM staff completed phone surveys with study participants
(persistence survey). The survey instruments can be found in Appendix B.
Approximately two thirds of the participants were market rate tenants. The other third recruited were
affordable housing tenants. This slightly over-represents the affordable sector since it accounts for
about 19% of the northwest building stock, according to the multifamily Residential Building Stock
Assessment (NEEA, 2013).
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4 Energy Savings Analysis Methodology
The data available for the energy savings analysis were:





Total kWh
Elapsed time
Equipment categories of plugged-in devices (i.e. configurations)
Self-reported TV usage times

There was some variation in the overall distribution of plugged-in devices between the control and APS
groups. As a result, several methods of normalizing the APS group to the control group were
developed. Each method is presented below, along with the raw usage data. All savings numbers are
also adjusted for non-install cases and HVAC interaction (which roughly accounts for the displacement
of space heating loads).
The annual energy usage for each participant was extrapolated from the recorded usage during the
period of the study using the following equation:
𝐴𝑛𝑛𝑢𝑎𝑙 𝑘𝑊ℎ =

𝑘𝑊ℎ ∗ 8760
𝐸𝑙𝑎𝑝𝑠𝑒𝑑 𝑇𝑖𝑚𝑒 (𝐻𝑟𝑠)

(𝐸𝑞. 1)

4.1 Attrition Rules
A series of attrition rules were applied to eliminate invalid data. Table 2 describes each rule and shows
how many participants from each market sector met that rule. This data comes from the field
observations and data collected by LM staff. The rules are all mutually exclusive; participants meeting
one of them was not counted as meeting any others.

Table 2. Attrition rules
Number of Participants
Control

Rule

1. Did not have TV

2. Zero kWh reading and no device data
3. Weather-dependent devices (e.g. AC units)
4. Strip used in non-AV application

5. Zero kWh reading with device data

6. Usage data but no device data

10

APS

Market

Affordable

Market

Affordable

42

21

43

19

Totals
125

dropped

1

3

0

1

5

remaining

41

18

43

18

120

dropped

2

1

2

0

5

remaining

39

17

41

18

115

dropped

0

2

1

3

6

remaining

39

15

40

15

109

dropped

1

1

0

1

3

remaining

38

14

40

14

106

dropped

1

1

3

1

6

remaining

37

13

37

13

100

dropped

1

2

2

0

5

remaining

36

11

35

13

95
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Below, we discuss the attrition rules that are summarized in Table 2:
1. Five study participants were found to not have a television so their data and participation were
completely dropped from the study1, leaving a sample size of 120 participants comprised of 59
in the control group and 61 in the APS group.
2. Five participants did not use the equipment after drop-off, often due to physical limitations,
which was evident when there was no kWh data recorded and the power strip was not
connected when LM staff conducted the pick-up.
3. In six cases, weather-sensitive equipment, such as an AC unit, was plugged into the power
strip, making the kWh data unreliable since this seasonality could not be reliably accounted for
when extrapolating the usage over the entire year.
4. In three cases, the power strip was used in a non-AV application, such as in a kitchen where
no television or associated equipment was located.
o Cases falling into #2-4 were excluded from the savings analysis and considered “noninstalls”, since they include cases where the power strip was not used at all as well as
cases where it was used in a way that would not achieve energy savings.
5. In six cases there was no kWh reading due to the Kill A Watt® meter being disconnected or
improperly used, however the power strip was used and device data was recorded.
6. In five cases there was no device data available, primarily due to participants unplugging all of
the devices from the power strips before LM staff arrived for pick-up, however it was clear that
the power strip was used since there was kWh usage data recorded.
o Cases falling into #5-6 were excluded from the savings analysis, but are still counted
as having installed their power strip and kept in the pool of participants from which the
non-install rate was calculated.
The non-install rate overall is 14 (the number of non-install cases) divided by 120, or 11.7%.
The non-install rates were 7% (6 out of 84) for market rate properties and 22% (8 out of 36) for
affordable properties; combining these and normalizing such that the affordable properties represent
19% of the sample per the RBSA (NEEA, 2013), the overall non-install rate was found to be 10%.
Overall, there were 14 non-install cases and another 11 participants with invalid data, making a total
of 25 that could not be included in the savings analysis. The remaining 95 were used for the savings
analysis – 47 in the control group and 48 in the APS group. The full sample of 120 qualifying
participants (this excludes the five participants without TVs) completed the survey and all of these
participants are included in the survey results.

4.2 Normalization
Since the number of devices plugged into the power strips and the hours of use of TVs differed among
participants, LM attempted to account for these differences by normalizing. In all, LM made three
separate, independent adjustments to the data. In each case, the APS group usage was adjusted
based on the value difference of a given normalization metric according to the following equation:
𝐴𝑑𝑗𝑢𝑠𝑡𝑒𝑑 𝐴𝑃𝑆 𝐺𝑟𝑜𝑢𝑝 𝑈𝑠𝑎𝑔𝑒 = 𝐴𝑃𝑆 𝐺𝑟𝑜𝑢𝑝 𝑈𝑠𝑎𝑔𝑒 ∗ (𝑅𝑎𝑡𝑖𝑜)
𝑤ℎ𝑒𝑟𝑒 𝑅𝑎𝑡𝑖𝑜 = 1 +

(𝐸𝑞. 2)

𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑙𝑢𝑒−𝐴𝑃𝑆 𝑉𝑎𝑙𝑢𝑒
𝐴𝑃𝑆 𝑉𝑎𝑙𝑢𝑒

1

Owning a television was listed as a requirement on the participation agreement, however, LM staff did not
specifically verify this during drop-offs.
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The idea of applying further filters to the data was also explored. For example, participants with high
hours of use or few plugged-in devices might be filtered out. However, no trend could be established
while exploring the use of these kinds of filters, and some filters resulted in reduced savings while
others resulted in increased savings (though it is notable that there were no permutations identified
that resulted in low or negative savings). Because of these observations, no filters were applied to the
data; all three of the normalization methods were applied to the entire data set of 95 participants. The
three normalization methods are: device count, connected wattage, and bottom-up. We describe each
one in turn, below.
Device Count Normalization
This method looks at the average number of plugged-in devices in each group. The savings for the
APS group is adjusted based on the ratio of plugged-in devices between the two groups. This is the
simplest of the three methods.
Connected Wattage Normalization
This method utilizes external data on the average wattage of each plugged-in device category. A
major source of this data is from measurements made available by the Lawrence Berkeley National
Laboratory (LBNL, 2015). When LBNL data was not available, other sources were referenced and
recorded in the analysis spreadsheet. For this method, the estimated connected wattage was
calculated for each group and the savings for the APS group was adjusted based on the ratio of
connected wattage between the APS group and the control group. This method, while still fairly
simple, may be more accurate than the device count methodology since it also accounts for the
potential impact of each connected device on energy usage.
Bottom-Up Normalization
A theoretical energy usage for each group was determined by performing a bottom-up calculation of
expected energy usage based on the wattage and usage pattern of all connected equipment. This type
of methodology has been used in RTF analyses to determine advanced power strip savings in similar
applications (RTF, 2013). Wattage data for each connected device was defined for three states: on,
ready and off (LBNL, 2015). Average hours of use were assumed based on data from the RBSA (NEEA,
2013) and the RTF (RTF, 2013), and adjusted for each participant based on their self-reported hours
of television use. This method was included because it expands on the connected wattage method by
accounting for the standby power in the off state as well as how long each device is in this state. This
adds considerable complexity but also makes it a potentially more accurate methodology.

12

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

5 Energy Savings Results
For each participant, the raw annual energy usage was obtained using Equation 1. The average raw
usage for the control and APS groups are presented in Table 3. The affordable and market rate
housing types have been separated and all total values have been calculated using the RBSA ratio of
19% affordable, which corrects for the slight over-representation of the affordable housing type in the
study sample.
It can be seen from these values that the total raw apparent savings was 144 kWh, though this value
is reduced in all cases when normalized, and again when adjusted for non-install cases and HVAC
interaction.

Table 3. Raw annual kWh results, by group and housing type

Control

Affordable
Market
Total

APS

Annual
Average kWh

Standard
Deviation

Annual
Average kWh

Standard
Deviation

525
538
535

362
319
324

362
398
392

269
213
225

Raw Average
Annual kWh
Difference
(Control – APS)
163
139
144

The distribution of the raw annual average energy usage in each group is shown in Figure 2, and it is
apparent that there are fewer high-use cases and more low-use cases in the APS group, supporting
the lower average energy usage values found for the APS group.

Control

APS

Percent of study participants

40%
35%
30%
25%
20%
15%

10%
5%
0%

250

500

750

1000

1250

More

Average annual kWh

Figure 2. Distributions of energy usage

We now summarize the three different ways we normalized. Note that these normalizations are not
layered, but are three independent methods of normalizing the raw data.
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5.1 Device Count Normalization
Table 4 shows the average number of devices for each group and housing type, as well as the ratio
used in Equation 2. For example, the normalization ratio for the total sample accounting for the
average number of devices is 1.11, which means the adjusted APS group usage is 11% higher than
the raw APS group usage.
These ratios are applied in Table 5, showing how the APS kWh usage was adjusted from its original
value. The savings is then calculated as the difference between the control kWh usage and the
device-normalized APS kWh usage, yielding the device-normalized kWh savings. Finally, the
device-normalized savings are adjusted by subtracting the percentage of non-installs and then the
HVAC interaction percentage. As mentioned in Section 4.1, the non-install percentage was 22% for
the affordable housing type, 7% for the market rate housing type, and 10% overall. The HVAC
interaction percentage that was subtracted was 15% in all cases.

Table 4. Number of devices, by group and housing type

Control

Affordable
Market

Avg. # of
Devices
4.36
4.92

Standard
Deviation
1.57
1.18

Avg. # of
Devices
3.54
4.54

Standard
Deviation
1.61
1.46

4.81

1.26

4.32

1.54

Total
*Note: 𝑅𝑎𝑡𝑖𝑜 = 1 +

APS
Ratio*
1.23
1.08
1.11

𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑙𝑢𝑒−𝐴𝑃𝑆 𝑉𝑎𝑙𝑢𝑒
𝐴𝑃𝑆 𝑉𝑎𝑙𝑢𝑒

Table 5. Device count normalization results

Control
kWh

APS
kWh

Ratio

Device-Normalize
d APS kWh

Device-Normalized
kWh Savings

Device-Normalized
Adjusted kWh
Savings

Affordable
Market

525
538

362
398

1.23
1.08

447
431

79
107

52
84

Total

535

392

1.11

436

100

76

5.2 Connected Wattage Normalization
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Table 6 shows the average connected wattage for each group and housing type, as well as the derived
normalization ratios. Table 7 shows the normalization ratios applied and the resulting savings values,
which are then reduced by the non-install and HVAC interaction factors to result in the normalized
adjusted kWh savings.
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Table 6. Connected wattage, by group and housing type

Control

Affordable
Market
Total
*Note: 𝑅𝑎𝑡𝑖𝑜 = 1 +

Avg. Connected
Watts
187
241
231

APS
Standard
Deviation
43
100
94

Avg. Connected
Watts
182
215
207

Standard
Deviation
56
96
89

Ratio*
1.03
1.12
1.11

𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑙𝑢𝑒−𝐴𝑃𝑆 𝑉𝑎𝑙𝑢𝑒
𝐴𝑃𝑆 𝑉𝑎𝑙𝑢𝑒

Table 7. Connected wattage normalization results

Control
kWh

APS
kWh

Ratio

Connected
Watt-Normalized
APS kWh

Affordable
Market

525
538

362
398

1.03
1.12

373
448

152
90

Connected
Watt-Normalized
Adjusted kWh
Savings
100
71

Total

535

392

1.11

436

100

76

Connected
Watt-Normalized
kWh Savings

5.3 Bottom-up Normalization
Table 8 shows the average estimated kWh (using bottom-up analysis) for each group and housing
type, as well as the derived normalization ratios. Table 9 shows the normalization ratios applied and
the resulting savings values, which are then reduced by the non-install and HVAC interaction factors to
result in the normalized adjusted kWh savings.

Table 8. Bottom-up kWh estimates, by group and housing type

Control
Avg. Bottom-up
kWh
Affordable
665
Market
486
Total
520
*Note: 𝑅𝑎𝑡𝑖𝑜 = 1 +

16

APS
Standard
Deviation
427
167
241

Avg. Bottom-up
kWh
529
453
470

𝐶𝑜𝑛𝑡𝑟𝑜𝑙 𝑉𝑎𝑙𝑢𝑒−𝐴𝑃𝑆 𝑉𝑎𝑙𝑢𝑒
𝐴𝑃𝑆 𝑉𝑎𝑙𝑢𝑒
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Standard
Deviation
434
258
301

Ratio*
1.26
1.07
1.11

Table 9. Bottom-up normalization results

Ratio

BottomUp-Normalized
APS kWh

BottomUp-Normalized
kWh Savings

362
398

1.26
1.07

455
428

70
110

BottomUp-Normalized
Adjusted kWh
Savings
46
87

392

1.11

434

102

78

Control
kWh

APS
kWh

Affordable
Market

525
538

Total

535

5.4 Results Summary
Table 10 presents the final average annual kWh savings values for each normalization method used,
as well as the average of all three. While the values vary significantly by method and housing type,
the totals are all very similar regardless of the normalization method used. The average total savings
value, after normalization and adjusting for non-install cases and HVAC interaction, was 77 kWh.

Table 10. Summary of kWh savings from each normalization method

Device-Normalized
Adjusted kWh Savings

Connected
Watt-Normalized
Adjusted kWh Savings

BottomUp-Normalized
Adjusted kWh
Savings

Average
Normalized
Adjusted kWh
Savings

Affordable
Market

52
84

100
71

46
87

66
81

Total

76

76

78

77
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6 Survey Results & Equipment Profile
This section summarizes results from two surveys completed with study participants (one at the end
of the study, and one more than a year after the end of the study) and from information collected by
program staff about the equipment plugged into the power strips during the study period.

6.1 End of Metering Period Survey Responses
At the end of the two-week metering portion of the study, program staff retrieved the meters and
surveyed participants (if they were home). Surveys were completed by phone, mail or e-mail if they
were not home.2 The goals of this end of study survey were to:





determine average hours of use of TVs
learn whether or not APS group participants installed their APS
o if it was not installed, why
whether or not installation instructions were used, and if so, whether or not they were helpful
assess customer satisfaction with APS

All of the 125 participants completed a survey at the end of the study period and received a
participation incentive3.
The following are the responses from the surveys for both the control and APS groups. Some
questions pertain to the APS group only. Responses to open-ended questions are given as tables with
one response per row. The survey instruments used can be found in Appendix B.
Across both groups, respondents indicated that they use their TV an average of 5.8 hours per day
(Table 11).

Table 11. How many hours per day do you use your television?
Group (n)
APS (61)
Control (59)

Number of Hours
5.8
5.9

Fifty-four out of 61 (89%) APS participants reported installing the APS (Table 12).

Table 12. Did you install your provided power strip?
Group (n)
APS (61)
Control (59)

Yes
89%
95%

No
11%
5%

Maybe
0%
0%

Per field staff data collection, 14 participants (7 control and 7 APS) did not install their provided strip,
as shown in Table 13, below.

Table 13. Summary of non-installs from field data collection

51% completed the survey in person, 22% by email, 21% by phone, and 6% by mail (this was less common
since paper surveys were only left behind for participants who needed to fill out a W-9 form and mail it back).
3
The extra five participants who did not have televisions also received the participation incentive, however their
surveys were not included in the results summarized in this report.
2
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Source
Field data collection

Reason for non-install
Zero kWh reading and no device data
Weather-dependent devices (e.g., AC
units)
Strip used in non-AV application
Total

APS
3

Control
2

2

4

2
7

1
7

Total
5
6
3
14

Table 14, below, shows the number of respondents in the APS group that were either identified as
non-install based on the survey, field data collection, both, or neither. Cells highlighted in grey
indicate non-installs. Of the 7 APS group participants determined to be “non-installs” based on the
field data collection, two indicated that they did not install their APS via the survey. There were an
additional five APS participants that indicated that they did not install their APS. This means that there
are a total of 12 APS non-installs: 5 from field data collection only, 2 based on both field data
collection and the survey, and 5 from the survey only.

Table 14. Summary of non-installs from survey and/or field data collection, for APS group

APS (n=61)
Not identified as non-install
in survey
Response to question, “did
you install your provided
power strip?”
Total

Not identified
as non-install
in field data
collection

Zero kWh
reading and no
device data

Weatherdependent
devices (e.g.,
AC units)

Strip used in
non-AV
application

49

0

4

1

5

1

0

0

54

2

4

1

Table 15, below, shows the number of respondents in the control group that were either identified as
non-install based on the survey, field data collection, both, or neither. Cells highlighted in grey
indicate non-installs. Of the 7 control group participants determined to be “non-installs” based on the
field data collection, two indicated that they did not install their power strip via the survey. There was
an additional participant that indicated they did not install their power strip. This means that there are
a total of 8 control non-installs: 5 from field data collection only, 2 based on both field data collection
and the survey, and 1 from the survey only.

Table 15. Summary of non-installs from survey and/or field data collection, for control group

Control (n=59)
Not identified as non-install
in survey
Response to question, “did
you install your provided
power strip?”
Total

Not identified
as non-install
in field data
collection

Zero kWh
reading and no
device data

Weatherdependent
devices (e.g.,
AC units)

Strip used in
non-AV
application

51

1

2

2

1

2

0

0

52

3

2

2

In total, this means that the number of non-installs increases from 14 to 20, increasing the non-install
rate from 11.7% to 16.7%.
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Table 16, below, shows the number of respondents in market rate properties that were either
identified as non-install based on the survey, field data collection, both, or neither. Cells highlighted in
grey indicate non-installs. Of the 6 participants determined to be “non-installs” based on the field data
collection, four indicated that they did not install their power strip via the survey. There were an
additional 5 participants that indicated they did not install their power strip in the survey. This means
that there are a total of 11 non-installs: 2 from field data collection only, 4 based on both field data
collection and the survey, and 5 from the survey only.

Table 16. Summary of non-installs from survey and/or field data collection, for market rate

Market Rate (n=84)
Not identified as non-install
in survey
Response to question, “did
you install your provided
power strip?”
Total

Not identified
as non-install
in field data
collection

Zero kWh
reading and no
device data

Weatherdependent
devices (e.g.,
AC units)

Strip used in
non-AV
application

73

0

1

1

5

4

0

0

78

4

1

1

Table 17, below, shows the number of respondents in affordable properties that were either identified
as non-install based on the survey, field data collection, both, or neither. Cells highlighted in grey
indicate non-installs. Of the 8 participants determined to be “non-installs” based on the field data
collection, none indicated that they did not install their power strip via the survey. There was an
additional participant that indicated they did not install their power strip in the survey. This means
that there are a total of 9 non-installs: 8 from field data collection only, zero based on both field data
collection and the survey, and 1 from the survey only.

Table 17. Summary of non-installs from survey and/or field data collection, for affordable

Affordable (n=36)
Not identified as non-install
in survey
Response to question, “did
you install your provided
power strip?”
Total

Not identified
as non-install
in field data
collection

Zero kWh
reading and no
device data

Weatherdependent
devices (e.g.,
AC units)

Strip used in
non-AV
application

27

1

5

2

1

0

0

0

28

1

5

2

In total, this means that the number of non-installs, normalized such that the affordable properties
represent 19% of the sample per the RBSA (NEEA, 2013) increases the non-install rate from 10% to
15.4%.
Two of the 7 APS group respondents and 2 of the 3 control group respondents who indicated they did
not install their power strip provided information about why they did not (Table 18).

Table 18. [If no] Why? (n = 4)
1
2
20

Control
APS

Foot surgery
didn’t work with our setup

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

3
4

Control
APS

Install by You.
b/c instructions weren’t clear

As shown in Tables 19 and 20, 88% of the participants in the APS group reported using the provided
instructions, and 80% indicated that the instructions were helpful. A common comment regarding the
instructions was that they were confusing because of the multiple control options presented (TV vs.
audio control). As a result the program intends to remove the audio control portion of the instructions,
which will make the instructions easier to follow and also align better with how participants have been
observed to use the APS.

Table 19. Did you use the instructions provided? (APS only)
Group (n)
APS (57)

Yes

88%

No
10%

Maybe
2%

Table 20. Did you find them helpful? (APS only)
Group (n)
APS (51)

Yes

80%

No
18%

Maybe
2%

When asked to describe why the instructions provided were not helpful, 7 of the 10 respondents that
indicated the instructions were not helpful provided feedback (Table 21). Most (5 of 7) said the
instructions were confusing.

Table 21. [If no] Why? (n = 7)
1
2
3
4
5
6
7

Confusing, inconvenient
confusing
We had to call for help as the TV wouldn’t work
Confusing
confusing
could be improved
just unclear

Most (84%) of the APS respondents indicated the power strip is being used as originally installed
(Table 22).

Table 22. Is the power strip still being used as originally installed? (APS only)
Group (n)
APS (56)

Yes

84%

No
16%

Maybe
0%

Of the nine respondents that reported not using the p as originally installed, three provided feedback
(see Table 23).

Table 23. [If no] Why? (n = 3)
1
2
3
21

replugged in unplugged
says not enough plugs
changed around few configurations
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As shown in Tables 24 and 25, survey responses indicate that across both the APS and control groups,
35% of participants have audio systems and 68% of these participants use their audio system
independently from their television. However, the LM team noted that independent audio systems are
typically located at a separate wall outlet from the TV. There were zero instances of audio systems
being used in the control outlet, however, as noted above, there were several instances where other
non-TV devices were being used as the control (see Section 4.1 for more information).

Table 24. Does your media equipment center include an audio system?
Group (n)
APS (59)
Control (57)

Yes
31%
40%

No
69%
60%

Maybe
0%
0%

Table 25. Do you use it independently from your television?
Group (n)
APS (59)
Control (57)

Yes
15%
33%

No
69%
47%

Maybe
15%
20%

Table 26. [If yes] How often do you use audio only? (n = 27)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

Control
Control
APS
Control
Control
APS
Control
Control
Control
Control
Control
Control
Control
Control
APS
APS
Control
Control
Control
APS
Control
APS
APS
Control
Control
APS
APS

0.5
1
0 to 1
1 to 2
2
less than 1 hour
4 to 5
3
24
6
6
6
0.5
2 hours
1 hr per week
30 min max
2 hrs per week
10 hrs/week
1
4
2
0
1
2
less than 1 hour
30 min max
1 to 2 per week

As shown in Table 27, 95% of APS and control group respondents reported that they do not typically
unplug or turn off their media center power strips.
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Table 27. Do you typically unplug or turn off your media center power strip?
Group (n)
APS (58)
Control (58)

Yes
3%
5%

No
95%
95%

Maybe
2%
0%

Eighty-five percent of APS group respondents reported that if the APS was not part of a study and
without a follow-up survey, they still would have installed it (Table 28).

Table 28. If this advanced power strip was not part of a study and without a follow-up survey, would
you still have installed it? (APS only)
Group (n)
APS (59)

Yes
85%

No
10%

Maybe
5%

Most (88%) of APS group respondents indicated that they would continue to use the APS (Table 29).

Table 29. Will you continue using the advanced power strip? (APS only)
Group (n)
APS (60)

Yes
88%

No
10%

Maybe
2%

Of the six that said they would not continue to use the APS, 1 provided feedback (Table 30).

Table 30. [If no] Why? (n = 1)
1

it’s useless

As shown in Table 31 below, 78% of APS respondents were satisfied; the average overall satisfaction
was 4.2 out of 5.

Table 31. How satisfied are you with the advanced power strip? (APS only)
Group (n)
APS (58)

Average Satisfaction Rating
4.2 out of 5

Percent Satisfied
78%

As shown in Table 32 below, comments were generally positive, though a common complaint was that
the strip does not fit larger AC adapter plugs very well. Respondents indicated that it would be helpful
if the outlets were spaced out more or rotated 90° in order to accommodate AC adapters.

Table 32. General comments (n = 31)
1

APS

It ensures my Xbox and ps4 and other vampire electronics don't drain unnecessary
energy. It’s a smart tool.

2

APS

3

Belkin

Thank you for the opportunity to try an energy saving device that I wasn't familiar
with!
strip never plugged in

4

APS

Useless!

5

APS

I enjoy the features the strip offers and the green light it employs when used.
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6

APS

Not big enough, not enough plug ins.

7

Belkin

No Comments

8

APS

9

APS

I didn’t know one [this techonology] existed before that [the study]. I think it’s a
great idea. I had been concerned that our DVR never turns off (it records programs)
and was wasting power.
Only issue was some of my plugs didn’t fit into the spaces where I would have liked.

10

APS

Our internet and tv are hooked up the same and didn't benefit our set up.

11

Belkin

We did notice power bill was lower

12

Belkin

Leave device plugged in all day

13

APS

Don’t plan on replacing strip

14

Belkin

I have another TV in my bedroom that I watch. I recently started a new job and
haven't been watching the living room tv as much or just watching tv overall as much
as I have been working 9-13 hour days (I work out of my home)

15

APS

Power bill decreased, they would like to have more smart strips

16

Belkin

What is difference between power strips?

17

APS

I wish it would have had a few more areas for plug ins

18

APS

Wish easier to use as audio only

19

APS

Wishes outlets were rotated 90 degrees to accommodate larger power bricks

20

APS

Will continue use if saving money.

21

Belkin

Left it alone, but will start turning off

22

APS

23

APS

24

Belkin

I like the idea of finding tangible ways I can save energy. Living in an apartment I
am dependent on the appliances they provide (which may or may not be energy
efficient), so it’s nice to know there are items like this I can install to help save energy
and lower my monthly bill.
I like knowing that even the little bit of energy that I'm saving counts. I may move it
from my TV to my computer area, since turning on and off the cable is annoying as it
has to load all of the channels and takes about 5 minutes just to watch a show. Or I
may have to move the cable plug to an always on plug.
(About SPS) I am sad to say your power strip is not working for me. I plugged in the
TV, DVD player, Stereo tuner and CD player. The TV and DVD player worked fine. I
could not play music. I read the instructions carefully, but had no success. So, I
hooked my "entertainment center" back to my old power strip and everything is
working fine.

25

APS

I am using your energy-saving strip to power a summer fan and that seems like a
waste of potential savings. I am not willing to try the power-saving strip with my
computer. Too much hassle. I regret that this has not worked for me because I was
so excited about the possibilities. It seems that if you were doing market research, a
power strip would be provided that was user friendly. Thanks anyway.
Needs better instructions for always - on or control swithc

26

APS

I hope study successful, we want to elimate power

27

APS

The concept makes perfect sense and I hope to see my energy usage decrease.

28
29

APS
APS

Which kind of device goes where in power strip
Great participating

30

APS

Turning off devices when TV was on

31

APS

I like the way it works. When powering down or up the TV and accessories (light strip)
there is one power button to push.
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The non-install rate used in the savings analysis was based on the combined observations of
participants who did not use their power strip as well as those who did not use the strip in an
application that would result in savings (attrition rules #2-4). Before adjusting to account for the
RBSA affordable housing percentage, the non-install rate calculated from this methodology was
11.7%, becoming 10% after adjusting for the RBSA sector split as described in Section 4.1.
Taking into account the survey results and before adjusting to account for the RBSA affordable
housing percentage, the non-install rate calculated from this methodology was 16.7% (20 divided by
120), becoming 15.4% after adjusting for the RBSA sector split as described in Section 4.1.

6.2 Persistence Survey Responses
At the end of the metering portion of the study, program staff left behind advanced power strips for
control group participants. Between 8/19/20116 and 9/6/2016, over a year after the fielding period
for the end of study surveys (4/29/2015 and 8/13/2015), the program reached out to study
participants to survey via phone in order to:






gather information from APS group participants about measure persistence, including whether
APS are still installed and operable
o if APS have been removed, when they were removed and why
learn whether or not control group participants installed their APS
o if was installed, when installation occurred and whether it is operating correctly
o if it was not installed, why
assess customer satisfaction with APS and determine if satisfaction levels changed over time

The program did not attempt to survey 7 participants in the APS group because they all reported not
installing the APS in the end of study survey. The program did attempt to survey the five APS group
participants considered to be “non-installs” based solely on field data collection. The program also
attempted to survey all control group participants. In total, 54 APS and 59 control participants were
eligible to be surveyed.
Twenty-six APS participants and 31 control participants completed this persistence survey. One control
response was not able to be matched to participation lists, so we exclude them from analysis, leaving
a total of 26 APS participants and 30 control participants that completed this persistence survey. This
represents a 48% response rate for APS participants, a 51% response rate for control participants,
and a 50% response rate overall. The control group respondents were heavily weighted toward
market rate (77%) as were the APS group respondents (73%).
The following are the responses from the surveys for both the control and APS groups. Some
questions pertain to the APS or control group only, and are marked as such. Responses to open-ended
questions are given as tables with one response per row. The survey instruments used can be found in
Appendix B.
81% of APS respondents reported that they are still using their smart power strip (Table 33). Note
that of those 21 respondents that are still using their power strips, 3 were categorized as “noninstalls” based solely on field data collection. If those are excluded, the percent that indicated they are
still using their smart power strip is 78% (n=18) compared to 22% (n=5) that are not still using their
smart power strip.
Of the 21 respondents that are still using their power strips, 16 are market rate and 5 are affordable.
Of the 18 respondents that are still using their power strips (21 minus the 3 categorized as “non25
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installs” based solely on field data collection), 15 are market rate and 3 are affordable. Of the 5
respondents that are not still using their power strips, 3 are market rate and 2 are affordable.
Adjusting for the RBSA sector split as described in Section 4.1, the non-install rate one year after the
fielding period is 18% (this utilizes the numbers that exclude those respondents categorized as “noninstalls” based solely on field data collection).

Table 33. Are you still using your smart power strip? (APS only)
Response (n=26)
Yes
No

Percent
81%
19%

All five of the respondents that reported not using the smart power strip provided feedback (Table 34)
and indicated when they stopped using the smart power strip (Table 35).

Table 34. [If no] Why aren’t you using it? (n = 5)
1
2
3
4
5

Moved; didn't work right; not sure how to resetup
once off, the items wouldnt turn on; messing up
the DVR; shows wouldnt record
we moved locations,
Moved and did not hook it up again
Had a smaller one. Took too much space

Table 35. [If no] Approximately when did you stop using it? (n = 5)
1
2
3
4
5

moved in march
about a year
last October
Did not want to answer
2 months ago

Just under a third of APS respondents indicated that they changed what is plugged into their smart
power strip (Table 36). Six of the 8 respondents that indicated they did change the items plugged into
their smart power strip provided feedback about the specific changes made (Table 37).

Table 36. Have you changed what’s plugged into it? (APS only)
Response (n=21)
Yes
No

Percent
29%
71%

Table 37. [If yes] What did you change and what were the reasons for the change? (n = 6)
1
2
3
4
5
6
26

switched to printer and fan, fan is used for summer and printer
is next to fan
Kept TV as control
wii game system and sound bar; moved and added items
PS4 into always on, put TV in control, and router in always on.
Plugged in TV and DVD player and home charger
Added laptop and back massager
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As shown in Table 38, 81% of control respondents said they installed the new smart power strip.

Table 38. During our last visit in the summer of last year, our team left a smart power strip in your
apartment. Did you install the new smart power strip? (control only)
Response (n=30)
Yes
No
Other

Percent
80%
17%
3%

The single “other” response was, “Did install power strip but did not function properly.”

All five respondents that reported they did not install the new smart power strip provided feedback
(Table 39).

Table 39. [If no] Why haven’t you installed your smart power strip? (n = 5)
Response
No time or forgot
Didn’t know how to
Location is hard to reach
Other

Number
2
3

Other responses included: misplaced the power strip (1), gave it away to family member (1), and moved and put the
power strip in storage (1).

The majority (84%) of control group respondents indicated that they installed their power strip the
same day or within 30 days after they received the power strip (Table 40).

Table 40. Approximately when did you install the smart power strip? (control only)
Response (n=24)
The same day or within 30 days after
Other

Percent
83%
17%

Other responses included: does not remember (2), three weeks ago (1), and next month (1).

To gather information about whether or not study participants are using the power strips correctly,
two questions were asked: if the TV is plugged into the “control” outlet, and if the items plugged into
the “switched” outlets turn off when the TV is switched off. As shown in Table 41, most (76%) of APS
group respondents reported that their TV was plugged into the “control” outlet, compared to only 46%
of the control group respondents. And as shown in Table 42, most (62%) of APS group respondents
reported that the items plugged into “switched” outlets turn off when the TV is switched off, compared
to 42% of the control group respondents.

Table 41. What’s currently plugged into the “control” outlet? The control outlet is labeled “control” on
your smart power strip and is located between the “always on” and “switched” outlets.
Group (n)
APS (21)
Control (24)

TV
76%
46%

Other
24%
54%

Other responses for the APS group included: don’t know (2), printer/fan (1), home theater receiver (1), and computer (1).
Other responses for the control group included: don’t know (3), another power strip (2), nothing (2), lamp (1), dehumidifier (1),
battery chargers (1), docking station for laptop (1), surround sound system (1), and air conditioner (1).

Table 42. Do the items plugged into your “switched” outlets turn off when you switch off your TV?
Group (n)
APS (21)
Control (24)
27

Yes
62%
42%

No
38%
58%
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All of the APS group respondents and 88% of the control group respondents plan to continue to use
their smart power strip (Table 43). One control group respondent said they do not, because the device
does not work (Table 44).

Table 43. Do you plan to continue to use your smart power strip?
Group (n)
APS (21)
Control (24)

Yes
100%
88%

No
4%

Other
8%

Other responses included: not sure (1) and “moved into house” (1).

Table 44. [If no] Why not? (n = 1)
1

Does not work

As shown in Table 45, 83% of APS group respondents were satisfied with their power strip, providing
an average satisfaction rating of 4.6 out of 5; 60% control group respondents were slightly less
satisfied, providing an average satisfaction rating of 4.0 out of 5. Many control group respondents
(27%) were neutral. Excluding non-installs, 91% of APS group respondents and 71% of control group
respondents reported being satisfied with the APS.

Table 45. How satisfied are you with the smart power strip?
Group (n)
APS (26)
Control (30)

Average Satisfaction Rating
4.6 out of 5
4.0 out of 5

Percent Satisfied
83%
60%

When asked if they would have purchased a smart power strip on their own, most (58%) APS and
most (68%) control group respondents said they would not have purchased one on their own (Table
46).

Table 46. If Energy Trust had not provided you with a smart power strip, would you have purchased
one on your own?
Group (n)
APS (26)
Control (30)

Yes
27%
30%

No
58%
67%

Other
15%
3%

Other responses for the APS group included: not sure (1), depends on price (1), “if available at Best Buy and an associate there to
explain it” (1), and “I was using others but others better” (1).
Other responses for the control group included: not sure (1).

Interestingly, when asked to consider the retail cost of power strips in their decision, more (70%, 2
percentage points more) of the control group respondents said they would not have purchased one on
their own, but far fewer (38%, twenty percentage points less) of the APS group respondents said they
would have purchased one on their own (Table 47). This difference is especially surprising when we
consider that the majority of both groups of respondents are from market rate properties.

Table 47. Smart power strips cost approximately $30. With this in mind, if Energy Trust had not
provided you with a smart power strip, would you have purchased one on your own?
Group (n)
APS (26)
28

Yes
58%

No
38%

Other
4%
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Control (30)

30%

70%

-

Other responses included: not sure (1) and “moved into house” (1).

Average household size was about the same for both APS and control group respondents: just under
two (Table 48).

Table 48. How many people reside in your home including yourself?
Group (n)
APS (26)
Control (30)

Average Household Size
1.7
2

Thirteen APS and 16 control group respondents provided feedback, which can be found in Table 49.

Table 49. General comments (n = 29)
1
2

APS
APS

No, I am very satisfied.

3
4

APS
APS

5
6

APS
APS

good program
very happy with device
sound bar does not turn on/off automatically - reason for "4" on satisfaction

7
8

APS
APS

9

APS

10

APS

11
12
13
14

APS
APS
APS
Control

15
16

Control
Control

17

Control

18

Control

19

Control

20

Control

21
22

Control
Control

Instructions were not very helpful and clear.
Unit is not sensitive enough. Have to plug a unit that draws more power to get the
other outlets to work.

23
24

Control
Control

Some of the outlets would not work.
Difficult to use. Some outlets do not work.

25
26

Control
Control

27

Control

28

Control

Great product.Works well and saves money
No comments. Very high quality power strip
No instructions were provided. Made it difficult to use and understand how the unit
worked
no, didnt understand how to use the power strip.

29

No, I appreciate participating in the program.

No, pleased to participate, happy with the ETO team that explained technology, they
were pleasant. Glad to see these types of items are available
No, happy with it
no; need to learn to use well and would use in future
disappointed; great idea but doesnt work with the DVR system.
Switched outlets don't work properly.
no, thank you for giving me the free APS!
Loved the program. Thought it was pretty cool.
Loves that the product has multiple outlets
Power strip regulates flow of power and kept removing power from wireless router.
Wouldv'e liked some instruction on how to setup the power strip correctly.
Would purchase if cost was around $15. Unit works very well and more education
should be provided to the public.
Most people have cable modems and routers that are used 24 hours a day and
people are not using TV as often making this unit less practical.
No additional comments. Customer has not seen any energy savings.
The green part that covers for dust is very good. Would have been helpful to have
instructions to help the user setup the power strip.
Power strip works good.
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29

Control

Instructions were not clear. Was not able to use the power strip. Liked the concept
but unable to make it work.

Note: Comments other than “no” and “no comments” are listed in the table above.

6.2.1 Key Takeaways from Survey Results
The two surveys of study participants provided useful information about installation rates, measure
persistence, measure performance, and customer satisfaction. Key takeaways from these two surveys
are below.




Through the end of the study survey, 89% of APS participants reported that they installed the
APS. When surveyed more than a year later, 81% of APS group respondents (which excludes
those that said they did not install the APS at the end of the study) are still using their APS.
Note that neither of these percentages are adjusted for the RBSA split (which is described in
more detail in Section 4.1).
o Reasons for not using the APS included moving (and not knowing how to re-install),
space (wanting a power strip with a smaller footprint), and issues getting the APS to
work with electronic devices (DVRs were mentioned specifically).
o Respondents that reported not using their APS gave diverse answers as to when they
stopped using the APS (see table 30).
When adjusted for the RBSA split, the percent of APS participants that installed the APS
(through both the end of study survey and/or the field data collection) was 84.6% and the
percent of APS group respondents (excluding any non-installs) that are still using their APS
more than a year later is 82%.



81% of control group participants reported that they installed the APS received at the end of
the study. Note that this percentage is not adjusted for the RBSA split (which is described in
more detail in Section 4.1).
o Reasons for not installing the APS included: the device did not work, that the APS was
not available (because it was misplaced, because it was in storage, or because it had
been given away), and not knowing how to install the APS.



Two questions were asked to help assess whether or not respondents are operating the APS
correctly: if the TV is plugged into the “control” outlet, and if the items plugged into the
“switched” outlets turn off when the TV is switched off.
o Responses were fairly different among APS and control group respondents

76% of APS group respondents reported that their TV was plugged into the
control outlet, compared to only 46% of the control group respondents.

62% of APS group respondents reported that the items plugged into
“switched” outlets turn off when the TV is switched off, compared to 42% of
the control group respondents.



At the end of the study, 83% of APS participants reported that they were satisfied. More than
a year later, 91% of APS group respondents (which excludes any non-installs) reported being
satisfied with the APS. Control group respondents were slightly less satisfied; only 60%
reported being satisfied with the APS. Many control group respondents (27%) were neutral.
o Looking only at control group respondents that said they installed the APS, satisfaction
is slightly higher (71%).



Regarding whether study participants would have purchased a power strip on their own, most
(58%) APS and most (67%) control group respondents said they would not have purchased
one on their own.
30
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o

Interestingly, when asked to consider the retail cost of power strips in their decision,
more (70%, 3 percentage points more) of the control group respondents said they
would not have purchased one on their own, but far fewer (38%, twenty percentage
points less) of the APS group respondents said they would have purchased one on
their own. This difference is especially surprising when we consider that the majority
of both groups of respondents are from market rate properties.

6.3 Equipment Profile
Table 50 lists the frequency with which each type of equipment was observed to be plugged into the
power strip for each group. Overall it is observed that the most frequent equipment types are cable
boxes, modems/routers, DVD players, and speakers. Game consoles are also common and were found
to be a mix of PS3, PS4, Xbox 360, Xbox One, and the Nintendo Wii. Next most common are
streaming devices (such as the Apple TV), audio receivers, and subwoofers. There were also a fair
number of non-AV items such as lamps, computers, clocks, fans, and phone chargers that were
typically plugged into an always-on outlet.

Table 50. Equipment type counts

Equipment
TV
DVR / Cable Box
Modem / Router
DVD Player
Speakers
Streaming device
Wii
Stereo / Receiver
Lamp
Subwoofer
Xbox 360
Laptop
PS4
Clock
Fan
VCR
Phone
Phone Charger
PS3
CD Player
Xbox One
Converter box
Printer
Desktop
PS2
31

Control
(n = 47)
47
25
19
18
14
7
8
9
8
8
8
6
4
6
5
5
6
6
4
4
2
1
1
1
0

% Occurrence
100%
53%
40%
38%
30%
15%
17%
19%
17%
17%
17%
13%
9%
13%
11%
11%
13%
13%
9%
9%
4%
2%
2%
2%
0%
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APS
(n = 48)
48
21
25
21
13
15
8
6
6
4
4
4
4
2
3
2
1
1
2
2
3
3
1
1
1

% Occurrence
100%
44%
52%
44%
27%
31%
17%
13%
13%
8%
8%
8%
8%
4%
6%
4%
2%
2%
4%
4%
6%
6%
2%
2%
2%

Antenna
Monitor
Refrigerator
Headphone Stand
Other

32

0
1
1
0
1

0%
2%
2%
0%
2%
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1
0
0
1
2

2%
0%
0%
2%
4%
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Appendix A – Forms and Collateral






Property participation agreement
Tenant participation letter
Tenant participation agreement
APS installation guidelines
Energy meter instruction cards

34

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

35

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

36

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

37

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

38

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

39

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

40

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

41

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

42

Pilot Study of Tier 1 Advanced Power Strips in Multifamily
Prepared by Lockheed Martin and Energy Trust of Oregon

Appendix B – Data Collection Forms







Data collection sheet for APS group
Data collection sheet for control group
APS group end of study survey
Control group end of study survey
APS group persistence survey
Control group persistence survey
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Data Collection Sheet for APS Group
General Information
Data collection date
Participant survey date
Participant address
Leave behind date
Elapsed Time
Threshold setting
kWh used
Number of TVs in unit

APS Configuration
Device
Plug

TV

Speakers

DVD Player

DVR/
Cable Box

Always On 1
Always On 2
Control
Switched 1
Switched 2
Switched 3
Switched 4
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Stereo/
Receiver

Game
Console

Other
(Specify)

Data Collection Sheet for Control Group
General Information
Data collection date
Participant survey date
Participant address
Leave behind date
Elapsed Time
kWh used
Number of TVs in unit

Power Strip Configuration
Device
Plug

TV

Speakers

DVD Player

DVR/
Cable Box

1
2
3
4
5
6
7
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Stereo/
Receiver

Game
Console

Other
(Specify)

APS Group End of Study Survey
Participant Number:
Survey Date:
Survey Type:
a. In person
1. How many hours per day do you use your television?
2.

Did you install your Advanced Power Strip?
a. If no, why not?

3.

What date did you install your Advanced Power Strip?

4.

Did you use the instructions provided?
a. If yes, did you find them helpful?
b.

If no, why?

5.

Is it still being used as originally installed?
a.
If no, how is it now being used?

6.

Does your media equipment center include an audio system?
If yes,
a.
b.

b. Over the phone

Do you use it independently from your television?
How many hours per day do you use the audio only?

7.

Do you typically unplug or turn off your media center power strip?

8.

If this Advanced Power Strip was not part of a study and without a follow-up survey, would you still have installed it?

9.

On a scale of 1-5, how satisfied are you with the Advanced Power Strip? (1 being not satisfied at all, 5 being very
satisfied.)

10. Will you continue using the Advanced Power Strip?
a. If no, why not?
Please share any additional comments:
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Control End of Study Survey
Participant Number:
Survey Date:

Survey Type:

a. In person

1.

How many hours per day do you use your television?

2.

Did you install your provided power strip?
a. If no, why not?

3.

What date did you install your provided power strip?

4.

Does your media equipment center include an audio system?
If yes,

5.

a.

Do you use it independently from your television?

b.

How many hours per day do you use the audio only?

Do you typically unplug or turn off your media center power strip?

Please share any additional comments:
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b. Over the phone

Persistence Survey Introduction
Hello may I speak with [Mr./Ms. Customer],
This is _____________. I’m calling from Energy Trust of Oregon. How are you today? I am following
up with you regarding the smart power strip study that you participated in last year, and I had a few
brief questions regarding the power strip you received. My questions should take no more than five
minutes.
(Proceed to appropriate questionnaire based on customer group type)
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APS Group Persistence Survey
Property:

Unit:

1. Are you still using your smart power strip?
 Yes  4
 No  2

2. Why aren’t you using it?

3. Approximately when did you stop using it?  10

4. Have you changed what’s plugged into it?
 Yes  5
 No  6

5. What did you change and what were the reasons for the change?
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Survey Date:

6. What’s currently plugged into the “control” outlet? The control outlet is labeled “control” on your
smart power strip and is located between the “always on” and “switched” outlets.
 TV
 Other (Please specify)

7. Do the items plugged into your “switched” outlets turn off when you switch off your TV?
 Yes
 No -> (If no, probe for details, and record in the box below)

8. Do you plan to continue to use your smart power strip?
 Yes  10
 No  9
 Other (please specify)  10

9. Why not?
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10. On a scale of 1-5, where 1 is not at all satisfied, and 5 is very satisfied, how satisfied are you
with the smart power strip?
 1 (Not at all satisfied)
2
3
4
 5 (Very satisfied)

11. If Energy Trust had not provided you with a smart power strip, would you have purchased one
on your own?
 Yes
 No
 Other (please specify)

12. Smart power strips cost approximately $30. With this in mind, if Energy Trust had not provided
you with a smart power strip, would you have purchased one on your own?
 Yes
 No
 Other (please specify)

13. How many people reside in your home including yourself?
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14. Do you have any additional feedback or comments you’d like to share?

Those are all the questions I have. Thank you for your time and feedback today!
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Control Group Persistence Survey
Property:

Unit:

Survey Date:

1. During our last visit in the summer of last year, our team left a smart power strip in your
apartment. Did you install the new smart power strip?
 Yes  2
 No  3
 Other (please specify)  8

2. Approximately when did you install the smart power strip?  4
 The same day or within 30 days after
 Other (please specify)

3. Why haven’t you installed your smart power strip?  8
(DO NOT READ OPTIONS BELOW TO CUSTOMER)
 No time or forgot
 Didn’t know how to
 Location is hard to reach
 Other (please specify)
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4. What’s currently plugged into the “control” outlet? The control outlet is labeled “control” on
your smart power strip and is located between the “always on” and “switched” outlets.
 TV
 Other (Please specify)

5. Do the items plugged into your “switched” outlets turn off when you switch off your TV?
 Yes
 No -> (If no, probe for details, and record in the box below)

6. Do you plan to continue to use your smart power strip?
 Yes  8
 No  7
 Other (please specify)  8

7. Why not?
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8. On a scale of 1-5, where 1 is not at all satisfied, and 5 is very satisfied, how satisfied are you
with the smart power strip?
 1 (Not at all satisfied)
2
3
4
 5 (Very satisfied)

9. If Energy Trust had not provided you with a smart power strip, would you have purchased one
on your own?
 Yes
 No
 Other (please specify)

10. Smart power strips cost approximately $30. With this in mind, if Energy Trust had not provided
you with a smart power strip, would you have purchased one on your own?
 Yes
 No
 Other (please specify)

11. How many people reside in your home including yourself?
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12. Do you have any additional feedback or comments you’d like to share?

Those are all the questions I have. Thank you for your time and feedback today!
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Building Science for a Better Environment
701 East Gate Drive ● Mount Laurel, NJ 08054 ● 1-888-MAGRANN ● www.magrann.com
New Jersey ● New York ● Pennsylvania ● Maryland ● Washington DC ● Virginia ● Ohio

October 10, 2018
Via Email: publiccomments@njcleanenergy.com
Re: Proposed Unified Multifamily Program
Thank you for this opportunity to provide stakeholder input on the latest update to the proposed
multifamily unified approach under the NJ Clean Energy Program. We continue to support this important
initiative to comprehensively address the multifamily market. We offer the following comments:
Existing Construction
1.

To the extent that the whole-building path (Path C) for existing buildings is based on the current P4P
program, we strongly suggest that every opportunity be taken to streamline this process. The most
time consuming and challenging parts of the current process are the multiple rounds of ERP, model
and application reviews. Instituting project review calls between Partner and program staff at certain
milestones would go a long way towards limiting the rounds of revisions. Additionally, limiting the
requirements for detailed data in areas which do not change the savings would create a more efficient
process. For example, reconsider the requirement for labor vs material breakdown on the installation
confirmation invoices from contractors. It is not typically included on their invoices, there is resistance
to providing this information and it does not impact the savings for a project.

2.

We also strongly request that the requirement for unit level energy usage data (“bill histories”) be
modified to take into account the ongoing challenges in gathering this information. Until such time
as unit level bill histories are made more accessible to both customers and service providers, the
current protocol is severely hampering the recognition of savings and therefore the viability of
projects. Currently P4P does not mandate 100% collection, but units for which we are unable to
gather usage data cannot be included in savings. As a result, many cost effective in-unit measures,
such as lighting, must be abandoned. We believe it would be both reasonable and defensible for the
program to employ deemed savings for measures that have known usage profiles (such as lighting
and hot water fixtures) and/or allow for a sample of bill histories to be extrapolated across a project
so that all viable in-unit measures can be included. The current approach is simply creating lost
opportunities instead of addressing them.

New Construction
1.

Regarding units that are currently eligible for the HERS/Certified Homes path: Effective January 1,
2019 EPA will be issuing new checklists and a new reference home specific to their unified multifamily
ENERGY STAR Certified Apartments program, which brings the Certified Homes (HERS based) and
Multifamily High Rise (ASHRAE 90.1 based) approaches under one umbrella. As we expect to begin

MaGrann Associates
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work for clients under the Apartments program HERS path starting Jan 1, we request and recommend
that NJCEP recognize ENERGY STAR certification using EPA’s updated HERS path requirements as of
that date in order to avoid market confusion. The reference home will be relevant only to the HERS
target and will not impact NJ specific savings calculations. Additionally, projects currently eligible for
the HERS path will not be impacted by other timeline factors, such as modifications to the HERS
standard required for incorporation of buildings previously eligible only for the MFHR 90.1 path.
2.

Regarding the ENERGY STAR Multifamily High Rise (MFHR/ASHRAE 90.1) path: We request and
recommend that the NJCEP administrators not duplicate the oversight and QA of the EPA sanctioned
MRO (Multifamily Review Organization) in the new combined process. Doing so will only add time
and confusion and will create additional participation barriers to an already lengthy and
comprehensive independent approval protocol.

Thank you again for this opportunity to provide input. Our team at MaGrann would be happy to provide
any additional information or clarification that would be helpful in evaluation of these comments.
Sincerely,

Ben Adams
Vice President, Program Development

MaGrann Associates
www.MaGrann.com
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To Whom It May Concern:
Apologies for the tardiness of these comments, as I was abroad when the program proposal
was distributed on 9/26 until early this week. My only comments are regarding the
contingencies and timing of the Consultant Incentive for Path C "Comprehensive, Whole
Building Incentives."  
The proposal states that the incentive is paid to the Consultant "upon successful project
completion and providing satisfactory invoices to Program Manager," even though it also
states that the incentive is meant "to offset the cost of developing the project, including fees
early design intervention, net zero analysis, energy modeling, and project oversight through
project installation/construction."
I assume NJCEP's objective with the Consultant Incentive is to reduce barriers to participation
by covering costs of initial consulting/energy modeling fees that Consultants would otherwise
charge developers/builders to even determine feasibility of certification - as
developers/builders are often loathe to incur these initial costs without any certainty regarding
being able to comply.  
My understanding from the proposal is that the Consultant Incentive is only paid if the project
is ultimately successful through the construction phase (i.e., earns certification), even though it
is meant to offset costs that are primarily incurred during the design stage. I understand why
the program might not want to pay out incentives to Consultants for projects in the design
phase if those projects end up not successfully completing certification in construction (even
though I believe though P4P currently does that with Incentive #1). But I just want to point
out that the result of this is that the Consultant Incentive is not actually offsetting any initial
costs for feasibility work because I would imagine most Consultants would still require
developers/builders to pay full fees for all "early design intervention, net zero analysis, energy modeling,
etc" since the Consultant Incentive is not assured and is tied to the construction risk of the project. That's not even
mentioning the fact that even if the project is successful (which Consultant can't control) the
Incentive would not be paid until years after energy modeling/consulting is performed.
Ultimately, I just think this may lead to awkward financial arrangements between Consultants and
developers/builders in which Consultants still require full payment for all work upfront (which does not achieve
assumed NJCEP objective of reducing barrier to entry, and increasing participation) but agree to sign away their
Consultant Incentive to developer/builder if project is successful.
The bottom line is that it isn't really a "Consultant Incentive" if it is tied to the construction risk of the project and
the whim's of the Consultant's client. I get the potential for abuse if you pay out rebates for projects before you even
know if they will be built --- but how does P4P currently deal with this for Incentive #1? Similarly, RNC used to
pay out an incentive after the initial energy model years ago when MaGrann Associates was market manager
(known as "progress payments") that I also don't believe were tied to anything outside the control of the Consultant
or in construction stage. Maybe there is an idea to draw from there? Whatever the ultimate solution, I just think you
should revisit this aspect of the proposal because the idea of a Consultant Incentive is great but as

currently outlined I don't think it will work as intended and may have undesirable
consequences.  

Please don't hesitate to contact me to discuss further. Thank you for your consideration and the opportunity to
provide input throughout this process. Have a great weekend.
Matthew Kaplan, LEED AP
CEO
ReVireo
Direct: (732) 853-8338
www.ReVireo.com

