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Project Introduction

The Net Zero Technology Adoption Pilot program (NZTAP) is designed to
support capacity building by augmenting the capacity of home builders to
adopt emerging energy efficiency / renewable energy / distributed generation

technologies.

This project engaged 20 builders across Ontario to build at least one

discovery home that incorporated net zero technologies.

For emerging energy efficient and renewable energy technologies to be
adopted in the mainstream housing market, support mechanisms need to be
available that facilitate innovation adoption among new home builders. The
project recognizes that builders will only incorporate energy efficiency /
renewable energy technologies in their homes if it improves their
marketability of their product while not eroding margins, undermining their

production process or generating warranty service claims.

The objective of this project focused is to understand the challenges
associated with the adoption of net zero technologies and to develop a toolkit
of solutions that builders and their consultants can use as they build new net

zero houses.
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Background

Project Rationale

Governments across Canada are looking at establishing net zero levels of
energy efficiency as minimum requirements in their jurisdictions. As the
reliance on fossil fuels is slowly phased out, houses will need to be heated by
electricity. Currently, electricity is three to four times more expensive than
natural gas in Ontario. This gap will likely continue to increase. Moving houses
towards electric heating will make housing much more unaffordable. In order to
make electrically heated houses more affordable, the electricity consumption
must be reduced very significantly by adopting measures that conserve energy.
This new definition of net zero considers affordability as a part of realizing

energy efficient, zero carbon buildings.

Net zero technologies drastically reduce energy consumption and include high
performance envelope and mechanical system components and also include
components that generate and store electricity on-site. The combination of
reducing energy consumption and increasing clean on-site electricity

generation will help realize a future without greenhouse gas emissions.
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Net zero houses are at a critically important stage in their development in Ontario. Innovative builders have begun adopting
market-ready technologies to demonstrate net zero housing. However, without a market catalyst, the risks perceived by

mainstream builders could delay the uptake of net zero housing by decades.

There are many barriers to adopting net zero home technologies in Ontario, including:
« Gaps in design, detailing, integration of components & technologies within systems,
* No demonstrated technology performance over their lifecycle,
* No robust product supplier and distribution channels,
» Technology costs exceeding the benefit that accrues to homeowners and society,
» Lack of familiarity of trades with installation practices,
* Inability to seamless integrated the technology within the builders’ production process,
» Technology not being valued and accepted by homebuyers,
» Manufacturer product warranties that do not align with regulated new home warranties,
» Technologies not recognized by the builder’s warranty regulator and municipal code enforcement officials as not

representing a risk to the homeowner.

This project encouraged the uptake of net zero technologies without forcing builders to build a complete net zero house. The
project recognized that builders would be willing to accept the risk of building one or two discovery homes to test a limited
number of technologies. Giving the builders some choice in adopting net zero technologies, and managing their risk was the

key to the project's success.
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Project Goals

01

BUILD
CAPACITY

Build capacity in residential home
development industry to adopt Net
Zero (NZ) technologies.

02

INCREASE /JW

PENETRATION | ‘

Increase the penetration of net
zero technologies into mainstream
new housing

03

ADDRESS
BARRIERS

Address existing barriers for the
uptake of NZ technologies across
Ontario
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Project Objectives

@ OO0

To identify affordable and technically feasible net zero technologies and

build capacity in the home building industry.

LN JON®

To educate at least 20 homebuilders across Ontario on the selected net

zero technologies to facilitate adoption.

000 O

To test and incorporate at least one technology with each homebuilder,
resulting in at least 40 demonstration homes. To identify the challenges
associated with technology adoption and to develop solutions for

manufacturers, builders, trades, and consultants.

To celebrate our innovative builder partners to benefit their reputations.

To communicate information about each technology to the larger new

home building marketplace.
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Methodology

The project was separated

into five phases.

® ® ® ® ®
PROGRAM DESIGN & PROGRAM PROGRAM DELIVERY MARKETING REPORTING &
RECRUITMENT DEVELOPMENT & & BUILD PHASE EVALUATION
WORKSHOPS

This phase included
project planning,
technical research, and
stakeholder (builders and
manufacturers)
engagement. The majority
of the recruitment effort
was concentrated in this
phase. A steering
committee meeting was

also established.

This phase included
planning and delivering
the program workshops,
and technology pitch
workshops to prepare
the builders for their
discovery home builds.
Builders were informed
of each technology and
were able to select the
technologies they would
demonstrate.

This phase involved the
builders constructing their
discovery homes. Builder
staff (marketing, sales,
contracts, construction,
warranty service) and trades
were informed and educated
on the benefits of the
technology and the
manufacturer recommended

installation practices

This phase is involves the
development of
knowledge transfer assets
and consumer surveys.
Case studies for
participating builders and
for net zero technologies
where developed.
Knowledge transfer
webinars were conducted
for technologies delivered
by manufacturers.

This phase includes
developing milestone
reports, modelling
discovery home energy
consumption. Builders
were interviewed on there
challenges and overall
experience. A selected
number of chief building
officials were also
interview to understand
municipal perspectives.

OOO ENERQUALITY CORPORATION NET ZERO TECHNOLOGY ADOPTION PILOT



Methodology

Program Design & Recruitment phase

Program design was completed in this phase. This included the finalization
of the project plan, the development of administrative procedures,
recruitment packages, the steering committee terms of reference, training
plan, and case study templates. These program tools were compiled and

submitted as part of the first milestone report (Appendix A).

A steering committee was formed and convened in this phase. The Steering
Committee consisted of both manufacturer and builder participants. The
Steering Committee Terms of Reference is provided with the program tools

as part of the first milestone report (Appendix A).

The project team developed initial recruitment lists: 32 builders, and 12
technologies represented by 20 manufacturers. Recruitment was completed
fully in this phase. Participation was determined by submission of an
attestation letter for both the manufacturer and builder participants. A list

of participants was provided as part of the first milestone report.
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Methodology

Program Development & Workshops Phase

This phase consisted of designing and delivering the workshops for
builders. The workshops were designed to guide builders in choosing
technologies that could be adopted into their current construction
processes. The workshops built on each other culminating in the
technology selection process. Manufacturer participants were asked to
prepare extensive materials as a part of their presentation and packages.
These included technical documents, pricing, standards and certifications,
and sales materials. Builders developed detailed technology selection

criteria to help them make their final technology selections (Appendix A).

A detailed report on the builder workshops was submitted as part of the
Milestone 2 report (Appendix B). A training plan was also submitted

(Appendix A). A summary of the workshops is provided in the following

page.

10
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Methodology

Orientation Meeting

Program Development & Workshops Phase « The session will establish the Scope of Pilot, schedule, deliverables,

agendas of facilitated sessions

« Builders will identify the Net Zero technologies they want to learn
about, the information they require including the details, instructional

materials and specifications needed for each technology

Meetings Round 1: Manufacturers Presentations
* Manufacturers will present technologies to builders including all of
the information required for adoption of the technology
» Builders will discuss the technologies and provide feedback of the
adoption support materials they need
» Builders will make initial technology selections

* Support materials will be revised according to feedback

Meetings Round 2: Technology Selection meetings
* Builders meet with the technology manufacturers they had initially
chosen in a series of one-on-one workshops
» Builders will select the technologies they are interested in for the

Pilot

11
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Methodology

Build Phase

This phase involved the construction of the discovery homes.
Delays due to the COVID-19 pandemic resulted in very staggered
start times for the builder participants. There was also heavy
participant drop-offs between the end of the workshops phase, and

the start of the build phase.
Check-ins with builders were conducted monthly via email and a

phone call if necessary. Builders were also encouraged to submit

any production issues through a documentation form (Appendix C).

12
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Methodology

Marketing and Reporting

The marketing phase involves the development of knowledge transfer
assets and consumer surveys. Interviews were conducted with active
builder participants near the end of the project, or at the completion of
their discovery homes. Interviews were also conducted with Municipal
Building Departments. A homeowner survey for Ontario homeowners was
also deployed. Results from the interviews and homeowner survey will be

discussed in the following section.

A marketing initiative that was not in the original work plan was a series of
webinars featuring the technologies from the NZTAP program. This is a free
webinar series that aims to introduce the net zero technologies that were
participating in the program to the larger builder industry. This allowed the
manufacturers to use the materials produced for their technology pitches
for further knowledge dissemination. The manufacturers were also able to
revise their pitches and materials based on feedback received from builders

in the program.

Each webinar session is recorded and hosted on EnerQuality’s
website/youtube channel. The goal for this marketing initiative is to give all
the technology manufacturers a webinar session. A list of past webinar

sessions with a link to their video is provided in Appendix D.

In addition, case studies for each technology was developed. Each
manufacturer was asked to provide information for their technology by
completing a technology case study template document. This template is
included in the program tools package (Appendix A). Completed technology

case studies are included in Appendix I.

The reporting phase was dedicated to the compilation of all project data

the development of all project reports.

13
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Outcomes

The project metrics

At the conclusion of the project, the following outcomes were achieved:

» 23 builders engaged at project launch

17 builders completed the manufacturer pitches/workshops

8 builders completed construction of their discovery homes

18 manufacturers engaged and pitched

75 Discovery homes built (15 unique house models)

9 technologies tested in discovery homes

14
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Project by the numbers

The project achieved the following results

S 75 18 9

BUILDERS DISCOVERY TECHNOLOGIES TECHNOLOGIES
HOMES PITCHED TESTED
COMPLETED

15
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Project Participants

Complete list of participants from the start

of the project

Builder Participants:

Acorn Homes*

Cardel Homes
Corvinelli Homes
Coughlan Homes
Empire Communities™
FarSight Homes™
Glen Rouge Homes*
Great Gulf Homes*

Jeffery Homes*

Lakeview Homes

Minto Communities Ottawa
Snider Construction*®
Sorbara Group™

Tamarack Homes*
Yorkwood Homes

*denotes builder that completed at least one discovery home

Project Partners

buildABILITY Corporation

Manufacturer Participants:

Aerobarrier Canada
Aeroseal

Airia Brands Inc.
AMVIC Systems

AO Smith

DNM Solar and Storage
Dorken Systems Inc.
Eyedro Green Solutions
HILTI

iGen technologies
JELD-WEN

Mitsubishi Electric
MPower Solutions
Owens Corning Canada
Panasonic

Rheem Canada
ROCKWOOL

Switch Energy

16
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Homeowner Survey

Omnibus web survey

An omnibus homeowner web survey was conducted as part of the
marketing and reporting phase of the project. The project team contracted
Oracle Poll to conduct the survey. The omnibus survey targeted 1000
Ontario homeowners that had either:

 Purchased a home (any type) in the last 5 years, or

* Planning to purchase a home in the next 1 to 3 years

The web survey was conducted in November 2021. The survey consisted of
18 questions which sought to understand homeowner attitudes towards
energy efficiency, carbon emissions, and net zero buildings, their familiarity

with the concept of net zero, and their access to buying information.

The survey in its entirety is provided in Appendix E. A summary of the key

findings is provided in the proceeding sections.

17
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Builder Interviews

Summary

Interviews were conducted with builders after they
completed their discovery homes. The builders were
asked questions about their initial interest in the
program, company philosophy, discovery home
technologies, the construction process and the
technology installation, homeowner education, and

municipal/regulatory barriers (if any).

A summary of the answers is provided in the
following sections, and the interview notes are

provided in Appendix F.

18
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Builder Interviews

About the
Builders

Tell me about your company,
how many starts this year?
What interested you about
becoming a part of this
demonstration project?

The project involved a wide variety of builders — from large scale
production builders to smaller custom home builders. This is shown in

the number of starts for the year, ranging from 1400 starts to 24 starts.

Builders were interested in becoming part of the program because of
previous experience with or in green building program such as ENERGY
STAR or Savings by Design (Enbridge), and learned of building practices
that they continue to use today. One builder mentioned that they did
not like the constraints of ENERGY STAR and wanted to try new
technologies. Some builders listened to the advice of their energy
advisors as they explored possibilities. Others were simply curious

about new components including photovoltaic products.

19
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Builder Interviews

Industry
motivations

Does the company
leadership understand the
goals of this project? How
committed are they?

The company leadership generally understood the goals of the project. Most of the
builders interviewed also represented the company leadership. One builder
mentioned that it was their philosophy to leave the earth the same way as your
parents gave it to you.

All of the builders wanted to build a better product. Builders were interested in
building science and how to stay ahead of the next Building Code changes. They
wanted to be ready for future changes, and to maintain a standard above the Code.

Most builders mentioned that the program was a useful way to learn about new
technologies and products. The builders mentioned that learning and testing one
product at a time was helpful, particularly for installing and monitoring
performance. Builders were able to install a technology fairly easily, and then
evaluate it. One builder cited that this was “going to us to net zero [building] in an
intelligent way.”

One builder mentioned a desire to try new technologies but building a whole
subdivision with new technologies would make it unaffordable. This program allowed
them to test technologies on single homes in consultation with their homeowner and
with the guidance of manufacturers and the project’s experts.

20
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Builder Interviews

Homeowner &
consumer
acceptance

Did you have all the information
and education needed to inform
your homeowners?

Did your sales staff have the
information and education
needed? Did they feel scared to
talk about the technologies?
Going forward, would they be
well prepared to talk about the
technologies to your
homeowners?

Builders mentioned that homeowners need to be convinced about new
technologies. Manufacturers provided marketing material for builders
to help translate some of the technology benefits, but it was up to the
builder to market to their homeowners. One builder using Lutron
lighting systems mentioned that although they highlighted the tangible
benefits (lower running costs, less burden on power grids), the biggest

sell was the emotional appeal around mood setting and ambiance.

Builders often mentioned that homeowners do not ask for airtight
homes, and that specific technologies at the heart of the pilot were not

top of mind for the buyers.

21

()OO ENERQUALITY CORPORATION NET ZERO TECHNOLOGY ADOPTION PILOT



Builder Interviews

Trades skills &
barrier gap

Which trades were involved in
the installation of your
technology? Did you need to
make any changes to the
designs/details/ scopes of
works/contracts etc.?

Most builders mentioned that there wasn’t significant change for the
trades. In general, builders connected the manufacturers with their
specialists. For example, a builder that chose Lutron had their
electricians work directly with the manufacturer. Similarly, builders
that chose mechanical technologies brought on their HVAC designers

etc.

Several builders chose AeroBarrier, which was installed by the
manufacturer’s trades and therefore did not require significant
preparation and training of the builders’ own trades. One builder
mentioned that AeroBarrier conducted a live demonstration for the

builders’ site crew.

The builders that chose to demonstrate envelope technologies used
their own framing trades. One builder mentioned that it had very little
impact on their framing crew. Some learning was required when
cutting the sheets, as the foam on the boards would stick to saws due
to static electricity. It was mentioned that the trades and framers liked

the product and would recommend it to other trades.

22
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Builder Interviews

Impact on
construction
process

When you installed 1it,
how did the 1nstallation
go? Did your trades did
need training? Did the
manufacturer step up and
help with training?

Builders mentioned that changes were required to their construction
processes, however, the majority of these changes were
communicated upfront by the manufacturer. AeroBarrier required a
day where no other trades were on site, as the house was required to
be prepared before the spray was applied. It was mentioned that big
production builders with tight schedules may have some trouble with
this.

The builders that used exterior insulation boards required some extra
mentoring on such items as taping panel joints and handling of

panels to avoid damage.

One builder experienced issues with Dorken’s adhesive vapour barrier
during installation related to tears and stretching of the vapour

barrier material.

23
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Builder Interviews

Technology costs
exceed benefits to
homeowhnhers &
society

Did the manufacturer offer any
pricing relief? Did you need the
manufacturer to step in and help
in any other way?

The majority of builders received some pricing relief
from the manufacturers of their chosen technologies.
Some manufacturers worked with other programs, such
as Savings by Design, to provide pricing relief to the
builders. Only one manufacturer did not provide pricing

relief.

The program did not require manufacturers to provide

pricing relief, but strongly encouraged it.

Manufacturers played a key role supporting builders.
Among other things, they helped marketing staff
understand the homeowner benefits, identified
suppliers, and mentored the installation of the

technology for the builder.

24
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Builder Interviews

Technologies
recoghized by
builder's regulators

Did your municipality hold you up
in any way? Did everything go
okay?

There were no significant issues with the municipalities
during this program. One builder was asked to provide
further information and CCMC reports for their

technology.

The majority of builders have very good relationships
with their municipalities and were able to keep their
regulators informed and assured of the homes’

performance.

25
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Builder Interviews

Product supplier
& distribution
channels

Were you able to get the
technology okay? Were there any
delays? Were you connected to
the right people? Did you get all
your questions answered (if any)?

Due to the COVID-19 related lumber shortage, one
manufacturer ran out of OSB sheets required for their
foamboard backing. This also affected their pricing. No

other delays were mentioned by the builders.

In general, manufacturers were able to facilitate the
supply of their technologies. Supply channels were
identified for the builder including the necessary
personal contacts. Manufacturers played a key role in

ensuring product was available when it was needed.

26
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Builder Interviews

Future

considerations
& Feedback

Can you give us any feedback
on the program, and what we
can do to improve?

Builders expressed enthusiasm for a future program similar to NZTAP,
and expressed what they would like to see in a future program. Because
of COVID, builders felt that they didn’t get a chance to truly connect and
participate in the program. Some builders wanted to visit the
manufacturer plants, and to receive more sample products, and to have
more comprehensive conversations with more technology manufacturers
and experts about high performance housing. The builders believed that
the program was a good platform for the sharing of knowledge.

Builders also wanted to see more cost-benefit and cost increment
analysis, and how that might affect their homeowners.

“Thank you to IESO for funding the program.
The builders need to spend more time talking to
experts about high performance housing.
Sharing of knowledge is super important to
keep building good building stock.”

- Farsight Homes

27
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Discovery Homes Performance Summary

Averages for all unique discovery home models (15)

1.6

AVERAGE
AIRTIGHTNESS
(ACH)

21

AVERAGE
ENERGY USE
REDUCTION
COMPARED TO

Al (%)

46

AVERAGE
AIRTIGHTNESS
IMPROVEMENT
OVER OBC=x

(%)

0,206

AVERAGE
ENERGY USE
REDUCTION
COMPARED TO
A1 (kWh)

76

AVERAGE
ENERGY
CONSUMPTION
(GJ)

2.5

AVERAGE GHG
EMISSIONS
PER HOME
(TONNES)

21,148

AVERAGE
ENERGY
CONSUMPTION
(kWh)

3]

AVERAGE GHG
EMISSIONS
REDUCTION

COMPARED TO A1

(%)

*OBC refers to Ontario Building Code. Average airtightness of a Code-built home is assumed to be 3.0 ACH
Full performance charts are provided in Appendix H.
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Municipal Interviews

An interview was conducted with the Chief Building Official,
01. Stephanie DiPerna and other officials from the City of Markham
CITY OF MARKHAM on September 30, 2021.

An interview was conducted with the Chief Building Official,

Q2. Rick Conard from the City of Brampton on November 5, 2021.
CITY OF BRAMPTON

The interview guide for municipalities is provided in
Appendix G. A summary of the answers is provided in the
detailed project results section.

29
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Municipal Chief Building Official Interviews

Worries
associated with
Inspecting new
technologies

Are there any worries that
come to mind as you think of
some of these new building
designs that you will need

to permit and inspect?

Municipal building departments are concerned about the lack of
enforcement mechanisms available to them for inspecting high
performance homes. Municipal Planning Departments have
sustainability requirements that have been enforced during the
draft plan and site plan stages, but the Building Departments are
unable to enforce these planning requirements because they
exceed Building Code provisions. Building Department can only

enforce Building Code minimums.

Municipalities mentioned that when it came to new technologies, if
a builder doesn’t want to be challenged by their municipalities,
then they need to have all information ready for the technology
that demonstrates Code compliance. This includes manufacturer
specifications, testing, CCMC reports, third party letters etc.

30
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Municipal Chief Building Official Interviews

Concerns related
to specific
technologies

Are there any concerns from
the building department that
we should be aware of or
that we would want to pass

on builders manufacturers?

Municipalities described some information they would look for when

assessing specific technologies:

Standards and CCMC reports etc. for cold climate air source heat
pumps and ground source heat pumps.

EV stations comply with the Electrical Safety Authority.
Information on the additional loading on trusses for rooftop PVs.
The PV ready conduit must be capped and sealed if it penetrates
the air barrier.

For the aerosolized air barrier, there will need to be a CCMC and
minister’s report.

For the composite basement wall insulating systems they will look
at the location of the vapour barrier.

31
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Municipal Chief Building Official Interviews

Opportunities for
the building
department

We have asked about worries
and concerns with emerging
technologies. What
opportunities do you see for
the building department and
staff? What support do you
think 1s needed to encourage
and support innovation in

buildings in your communities?

It was mentioned that building department staff need to be
adequately trained to deal with new technologies. Training is key for
the inspection of high-performance homes and would help staff
understand new technologies sooner, instead of seeing them for the

first time on a building permit.

There is a need for a Building Science position to deal specifically with

new technologies and the alternative solutions process.

Municipalities identified the need for better information and
knowledge sharing. Municipalities should be informed when a new
technology is approved. There should be a Ministers ruling to
accompany new technology approvals. Similarly, municipalities could
better collaborate with each other when new technologies are

approved in their jurisdictions.

32
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Municipal Chief Building Official Interviews

Concerns related
to specific
technologies
continued

Are there technologies 1
haven’t mentioned that you
expect to begin to see in
new homes, and that you may

have concerns about?

Municipalities expressed concerns about some new

technologies, namely:

* the implications of district energy systems on individual
residential buildings,

« integrated photovoltaics and the need to comply with roof
cladding provisions of the building code

* brick ties for thick rigid insulation and impact on fire rated
walls due to limiting distance walls or walls that need to be

non-combustible construction.

33
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Homeownhner survey

Detailed omnibus survey results

The results of an online survey of N=1000 Ontarians. The survey was
conducted by Oraclepoll Research Ltd for the NZTAP project. Online data

was collected November 15t to November 24th 2021.

Respondents were screened to ensure that they were Ontarians, 18 years of
age or older and one of the decision makers at their residence. The sample
for this survey included only those that identified they plan to purchase a
home in the next 36 months or have bought one over the past five years.
Sample selection was clear in that none of those that identified as planning
to purchase a home (next three years) have bought one in the last five. The

objective was to obtain a rough 50/50 split of recent and future buyers.
All responses were completed online using computer assisted web

interviewing (CAWI). Respondents meeting the selection criteria were

drawn from an Oraclepoll online survey participant database.

34
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Homeowner Survey results

Importance of
Reducing Energy Use

1. How important do you feel
it is to reduce your energy

usage in order to lower your
energy bill?

2. How important do you feel
it 1s to reduce your energy
usage in order to help protect
the environment?

Over 20% of homeowners do not think that it is
important to reduce energy consumption. For a
significant number of individuals climate change may
not be a motivating factor in changing their behaviour.
The more immediate benefit of reducing their energy

bills is important to over 90% of homeowners.

B Not at all important M Not very important Somewhat important W Very important

6.3%

Question 1

21.3%

71.1%

13.2%

Question 2

17.7%

59.8%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%
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Homeowner Survey results

Importance of
Reducing Energy Use

3. Which of the following
statements best describes you

and your energy use?

Those planning to purchase were most likely to be an
energy champion, while a higher number of recent
buyers said they do what they can to reduce energy

when convenient.

45.0%

40.0%

35.0%

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

42.0%
40.6%

36.3%

27.6% B | am a well-informed energy champion,

doing all I can

25.3% .
| am conscious of my energy use and try not

to waste energy most of the time

B | do what | can to reduce my energy use and
not waste energy when it is convenient

B | do not think about energy use very often

B | do not think about energy use at all

11.2%

9

0%
1.8%

Purchased within last 5 years Plan to purchase next 3 years
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Homeowner Survey results

Net Zero Unaided
Awareness

4. To the best of your knowledge,
what 1is the name for a type of
building practice where the
energy used is the same as the
energy produced by the home. This
practice helps homeowners reduce
their energy use and lower
greenhouse gas emissions and

their carbon footprint.

Net zero as a label enjoys limited recognition (27.7%).
As such, builders would need to educate homeowners

on what “net zero” is and what it involves.

Unsure, 39.4%

Energy Self Generation,
0.9%

Cogen, 0.2%

Energy Efficient Design,
1.9%

LEEP, 0.7%
EnerGuide, 5.5%
Energy Star, 4.8%
Passive House, 0.5%

Built Green, 0.6%

R2000, 17.8%

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0% 45.0%
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Homeowner Survey results

Net Zero Aided
Familiarity & Sources

©. How familiar are you with
Net Zero buildings/homes or

the term Net Zero Ready homes?

Four in ten stated that they know what Net Zero
means including 49% of those planning a purchase
and 31% of those that have purchased. Thirty-two
percent have heard of the term but do not know its
meaning (33% of those planning a purchase & 32%
of those that have purchased), while 18% have
never heard the term (18% of those planning a

purchase & 38% of those that have purchased).

H | know what net
Zero means

® | have heard of net
zero but don’t
know what it
means

M | have never heard
of a net zero home
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Homeowner Survey results

Net Zero Aided
Familiarity & Sources

6. Please indicate all the sources

where you have
anything about
in the past 12

7T. Where would

heard or seen
Net Zero buildings

months.

you go to obtain

information regarding Net Zero

building or technologies?

Internet/web sources and social media played a large

role in informing consumers. Channels such as YouTube,

Facebook, TikTok et. Should be viewed as primary

channels to inform consumers.

Question 6 responses

TV/Radio

Internet/web sources

Government (legislation) announcements

Social media

Building professionals (builder, municipal building official, architect etc.)

Word of mouth/from others
Real estate agent
Newspaper (print/online)
Don't know/Don't recall
Total

Question 7 responses
TV/Radio

Internet/web sources

Government (legislation) announcements

Social media

Building professionals (builder, municipal building official, architect etc.)

Newspaper (print/online)
Don't know/Don't recall
Total

Responses (%)
10
26
4
22
5

1

1

12
18
100

Responses (%)
15.2

18.9

15.8

20.3

8.9

14.2

6.7

100
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Homeowner Survey results

Recent home buying
experience

Results from the following three indicators are from the
N=490 online participants that have purchased a home in
the past five years. The questions were about the

respondents most recent home buying experience.

Among recent buyers, most or 88% said a realtor or
builder provided them with information about utility
savings or the expected utility costs for the home, 5%
stated they did not, while 7% could not recall. This
compares to only 6% that claimed they were provided
with materials indicating the residence was a Net Zero
home and 2% (N=12) that claimed they purchased a Net

Zero home or one with a label on the electrical panel.

Q8. Did the home builder or realtor offer you
information about energy and/or water use,
savings, and the expected utility costs for the
home?

Q9. Did the home builder or realtor indicate or
provide materials indicating the home was a
Net Zero or Net Zero Ready home?

Q10. Did you purchase a home that has a Net
Zero Ready or Net Zero label on the electrical
panel?

Yes

88%

6%

2%

Do
hot

No know
5% 7%
92% 3%

98% -
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Homeowner Survey results

Q11.[When I purchased my home] / [when I am looking for a home], I was not aware that a

Ag I’ee m e n t Net Zero home was an option.

Neither
t t t Strongly . Strongly
S a el | |e n S . Disagree  agree nor Agree Unsure
disagree . agree
disagree
- : Purchased within . a . o o o
All participants were displayed a last 5 years 14% 9% 1% 36% 36% 5%
description of Net Zero homes and then
% P'a";gx'i”:{ C';‘;ig 23% 14% 9% 32% 18% 4%
presented with a list of seven statements y
they were asked to rate their level of Total 18% 12% 5% 34% 27% 4%

agreement with. A five-point rating scale

was used. The following results break out Q12. Net Zero homes aren’t generally available in the communities that I can afford or want to

the results by past buyer and future live.
purchaser, as well as the overall or total Strongly . Neither Strongly
Eodings disagree Disagree  agree nor Agree agree Unsure
'ndings. disagree
Purchased within 1205 4% 10% 18% 30% 25%
Nearly half (48%) of respondents agreed y
Plan to purchase
or strongly agreed that are unable to afford nexe: 3years 137 20% 12% 16% 34% >%
a net zero home in the community that they Total 13% 12% 11% 17% 329% 15%

want to live in.
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Homeowner Survey results

An almost seven in ten majority agree or
strongly agree that municipal policy makers
should offer incentives to built more Net Zero
homes (68%). This sentiment was mostly
expressed by potential buyers at 86% in
relation to those that have already bought a
home (49%).

Most of those planning a purchase or 86%
(agree & strongly agree) would pay a bit
more for a Net Zero home if it saved them
money on their energy bills, compared to
recent buyers (53%). Younger respondents
18-34 (85%) and 35-54 (75%) were more
likely to agree, than those 55+ (49%).

Q13. Municipal policy makers should offer incentives to build more Net Zero homes in their

Purchased within
last 5 years

Plan to purchase
next 3 years

Total

communities.
Neither
Strongly :
. Disagree  agree nor Agree
disagree .
disagree
13% 22% 13% 23%
4% 3% 5% 19%
9% 12% 9% 21%

Star;);gély Unsure
26% 2%
67% 1%
47% 2%

Q14. I would rather pay a bit more up front for a Net Zero home and save money every year
on my energy bills, rather than having a less expensive, regular home.

Purchased within
last 5 years

Plan to purchase
next 3 years

Total

Neither
Strongly .
. Disagree  agree nor Agree
disagree '
disagree
9% 16% 16% 24%0
4% 6% 4% 31%
7% 11% 10% 28%

S:::aily Unsure
29% 5%
53% 3%
41% 4%
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Homeowner Survey results

Seventy-one percent (agree & strongly agree)
expect a Net Zero home to be more
comfortable, especially those planning to buy
at 849%. Results were 57% for those that

purchased in last five years).

Among all respondents there was 63%
agreement on Net Zero homes standing up
better in extreme weather, with those
planning to buy (71%) being more likely to
agree than buyers over the last five years
(53%).

Q15. I would expect a Net Zero home to be more comfortable, with better indoor air quality.

Neither
Strongly . Strongly
. Disagree  agree nor Agree Unsure
disagree ' agree
disagree
P”rChgss‘ids";’,Egirg 7% 12% 20% 28% 29% 2%
Plan to pur (;/215}2 4% 6% 5% 39% 45% 1%
Total 6% 9% 13% 34% 37% 2%
Q16. I would expect a Net Zero home to stand up better in extreme weather.
Strongly : Ml Strongly
. Disagree  agree nor Agree Unsure
disagree ' agree
disagree
PurChIaass?:dSV;EQ :,2 9% 16% 19% 24%0 29% 2%
Plan ;gxﬁu?:- (;/Zaaf-g 5% 7% 8% 36% 35% 9%
Total 7% 12% 14% 31% 32% 6%
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Homeowner Survey results

Results were lower in terms of agreement on
Net Zero homes having a higher re-sale value
(49% total agreement) with a high number
being unsure or responding do not know,
especially those that have purchased a home

in the past five years.

In total, 68% agreed that they would make it
a priority to look for a Net Zero home if they
were in the market to purchase. Among those
planning a purchase in the next three years
the agreement score was 64%, compared to
519% for those that have bought a home in

the last five years.

Q17.I would expect a Net Zero home to have a higher re-sale value compared with a typical

Purchased within
last 5 years

Plan to purchase
next 3 years

Total

home.
Neither
Strongly .
. Disagree  agree nor Agree
disagree .
disagree
5% 10% 11% 1490
3% 4% 7% 51%
4% 7% 9% 33%

Star;);gély Unsure
20% 40%
13% 22%
16% 31%

Q18. If I were to buy a home in the next 1 — 5 years, I would make it a priority to look for a

Purchased within
last 5 years

Plan to purchase
next 3 years

Total

Net Zero home.

Neither
Strongly .
. Disagree  agree nor Agree
disagree '
disagree
5% 18% 17% 24%0
5% 10% 7% 39%
5% 14% 12% 32%

S:::aily Unsure
27% 9%
25% 14%
26% 12%
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Recommendations

Lessons Learned

Recommendations for future program design were developed based on the
program results, feedback gained from interviews with the project
participants, municipalities, and the homeowner survey. There are ten

recommendations to consider.
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Recommendations

1

Builders need to be
encouraged to try more
ambitious technologies.
Many chose easy-to-adopt
technologies.

2

Builders need to be
encouraged to pick more
technologies. Every
technology should be
demonstrated in the
program.

3

Builders should be
encouraged to focus on
envelope upgrade
measures since these
provide lasting benefits
for the home and for the
environment.

4

Most builders mentioned that
there wasn’t significant
change for the trades in
adopting their chosen
technology. They did mention
that big production builders
with tight construction
schedules may have some
trouble with adopting new
technologies. This should be
better communicated and
considered prior to
construction.

46

()OO ENERQUALITY CORPORATION NET ZERO TECHNOLOGY ADOPTION PILOT



Recommendations

5

Regulators must be better
integrated into the
program. Building
department staff need to
be trained adequately to
be ready to inspect new
technologies

6

Manufacturers should
provide pricing relief to
participating builders.
The program did not
require a pricing relief,
but strongly encouraged
it. For future program, it
should be a
requirement.

7

Manufacturers should
prepare all documents that
demonstrate Code
compliance for the builder,
prior to building permit
applications. All approvals
(CCMC, CSA) need to be
provided to the builder as
part of documentation for the
permit application.
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Recommendations

8

Manufacturers should
make sure the supply
channels for each
technology are identified
clearly for builders. There
should be one point of

contact for builders to use.

9

Manufacturers should
develop targeted
homebuyer education
materials for builders to
use. This should be
provided as part of the
manufacturer pitch.

10

Manufacturers should provide
data on the impact of their
technology, if adopted
widely, on the home’s
electrical service, grid, and
the local electric utility (i.e.
service capacity, subdivision’s
electric distribution system,
and transformer stations).
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Recommendations

11

As part of future program
design, consider
manufacturer plant visits,
product demonstrations
and samples, and seminars
with high performance
housing experts. The
builders believed that the
program was a good
platform for the sharing of
knowledge and would
participate in a new
program.

12

More cost-benefit and

cost increment analysis,

should be incorporated
in the builder
workshops. Implication
on homeowner
operating costs should
be better described.

15

Net Zero builders should be
at each workshop as
resources and mentors for the
NZTAP builder community.
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