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Dear Ms. Souwand,
Forward Consulting is submitting final deliverables for the 2018-2019 Capstone Urban
Sustainability Project. Forward Consulting has implemented a three-pronged approach to
determine the most suitable solutions for net-zero development in the Cambridge West
Community, accompanied by additional recommendations based on new political changes. Included
in the final deliverables are materials which were generated to help educate and market net-zero
energy to homebuyers and industry members, along with a sample of our interview questions and
industry outreach letter.
Our three-pronged approach is explained in-depth, and involved a diverse methodology
which helped inform our recommendations for Cambridge. Our research phase consisted of
analyzing peer-reviewed articles, relevant industry news, and unique case-studies which illuminated
best practices and critical barriers to net-zero development. We carefully selected local industry
professionals to gain knowledge of barriers and initiatives that can be applied to Cambridge West.
By using a multi-faceted approach that is supported by extensive research and investigation, the
city of Cambridge can be guaranteed that our recommendations are in their best interest.
Forward Consulting is confident of our recommendations and is enthusiastic to see how netzero energy will be implemented in Cambridge West. We would like to sincerely thank the city of
Cambridge for this opportunity to work on this meaningful project. If you have any comments or
concerns, please do not hesitate to contact us by email at forwardconsulting.wlu@gmail.com or by
telephone at (647)-325-5225. We look forward connecting again on future projects that relate to
sustainability.
Best regards,
Forward Consulting
Elie Jahshan, Benjamin Wang, Dana Taun, Graeme Fraser
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Executive Summary
Answering the question of how the City of Cambridge can incorporate net-zero into community
development of Cambridge West, Forward Consulting has developed a three pronged approach when
addressing the issue. It was determined that net-zero would find the most applicability in the following
development types: single-unit homes, medium/high density, and educational facilities. This report will
examine current approaches in achieving net-zero for the identified developments through the use of
interview based results and case studies.
Single unit homes will find the most success in implementing net-zero with the support of incentive
based programs. The technologies associated with the implementation has become readily available to
builders in recent years, while there are still barriers associated the amount of available qualified
individuals. This ultimately stems down to the lack of community scale implementation of net-zero
single unit homes and the overall market demand.
As for medium to high density units, a similar approach was used that focused mainly on incentive based
programs to attract builders and developers. This form of development provides many opportunities for
the city of Cambridge in terms of accommodating for higher density targets and the opportunity in
creating affordable house.
Our team also investigated the implementation of Community Energy Systems, the barriers and benefits
for acquiring this type of energy were determined. Case studies are included to provide examples of
how this type of energy system has been implemented in other communities. Finally, the methods of
easing the transition into a new energy system are described. These methods include: incentive
programs, grants and community partnerships.
This report also outlines specific case studies for each approach that include net-zero technology, and
provides examples of other net-zero developments. The carbon-neutral Discovery Elementary School in
Virginia is an excellent example of a net-zero school, where the construction costs of the project
actually fell under budget. For each approach Forward Consulting identifies the methods of
implementation that will help ease this transition from traditional developments into a net-zero
buildings. This is typically done through incentives, grants and community partnerships. This report aims
to highlight the barriers and benefits of each type of development that Forward Consulting is suggesting
for the City of Cambridge. Finally, Forward Consulting believes that development of net-zero schools,
with the support of district energy distribution, will provide the greatest benefits for the city in terms of
creating a sustainable future.
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Introduction
At Forward Consulting we believe net-zero energy adoption on a community scale is not
only feasible but also inevitable. As environmental awareness continues to grow across the
country there is more pressure on municipalities to encourage environmentally sustainable
practices. Sustainable development has various levels of achievement, with net-zero
development being one of the most sustainable. Net-zero means that a development produces
the same amount of energy that it consumes over a yearly period, thus resulting in a net energy
consumption of zero. These developments have gained traction nationally and have been
implemented across development types with successful outcomes.
The approach adopted by Forward Consulting with regards to the Cambridge West
Community development would not only allow for the successful development of a net-zero
community but would also inspire those living within the community to adopt sustainable
practices within their daily lives. The focus of our particular approach is three-fold. Our first
priority is the development of single-unit net-zero homes. Secondly, we propose the
development of higher density housing that also aligns with Cambridge’s affordable housing
goals while remaining net-zero. Third and finally, the development of a net-zero school that
would serve as a community focal point and a catalyst for the environmental movement of the
community.
To demonstrate the feasibility of our unique, multi-faceted approach, we have opted to
utilise a number of case-studies that substantiate our particular strategy to achieving net-zero
development on a community scale. This report will demonstrate not only how the
aforementioned development targets will impact the community at varying scales but also the
avenues we have selected to achieve these goals. The thorough case study review has allowed
us to identify strengths, weaknesses, and overall feasibility to each of the proposed
developments, which will be identified in this report.
We have also elected to utilise a series of financial incentives while taking advantage of
available programs to mitigate the financial barriers to the implementation of net-zero
performance within the Cambridge West Community. These incentives will be provided to
various stakeholders, ranging from those that would impact potential buyers of net-zero
properties to the overall municipal level.

Research Methodology
The research methods involved in creating this report included the use of various
sources in the form of both primary and secondary data. Following closely with the created
work plan, research was broken down into respective sections in order to meet deadlines with
efficiency. This section will describe the process Forward Consulting took in order to answer the
questions presented in the request for proposal and in creating this report.
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Interviews with stakeholders took up a large portion of our research process, which
followed closely with the requirements of Wilfrid Laurier’s Research Ethics Board. Prior to
conducting the interviews, a series of industry professionals were identified, and questions
were prepared. This was followed by an outreach phase to determine which stakeholders were
willing to participate. Of the participants who responded during the outreach phase, a time and
date would be arranged in order to conduct the interview. Due to delays in approval of ethics,
interviews occurred at a later date than anticipated. With that being said, the general process
of interviewing stakeholders followed a set procedure that was used throughout researching.
Listed below are the industry professionals who participated in the interview process.
•
•
•
•

Derek Satnik, VP of Technology, S2E Technologies
David Brix, President, Terra View Homes
Nathan Hercanuck, Manager of Planner, Waterloo District School Board
Debbie O’Krafka, Salesperson, Reid’s Heritage Homes

A participation letter was sent out by email to all the participants who responded during
the initial outreach phase, refer to the appendices for an attached copy. If the stakeholder
showed interest in the letter of participation, a time and date would be arranged to conduct an
interview, either through phone or in person.
The general structure of the interview (both through phone and in person), followed a
series of questions that were pre-approved by the ethics board. Any additional questions that
came up during the interview and were felt to be appropriate were also asked. Please refer to
the appendices for a list of interview questions.
The second portion of the research involved the use of secondary materials, such as:
reports, case studies and policy plans. There were no additional steps required for this portion
of researching, but to simply determine what was relevant towards the report. Some of the
secondary materials consulted during the creation of this report include: S2E’s report on netzero feasibility, Adventure School Case Study and Cambridge’s Official Plan. Of the collected
research data, the sections below will incorporate our findings and ultimately, influence our
final decision of the study.

Methods of Approach
Of the various sources we consulted during the creation of this report, all have
addressed one common issue, that being Ontario’s challenge in fighting climate change.
Ontario’s Climate Change Action Plan (2016) states specific goals in meeting greenhouse gas
emissions below certain levels by implementing strategies that promote a low carbon future.
An area identified in need of significant improvement is in the building sector and with
increasing future demand, will only continue to get worse (CCAP, 2016). One of the proposed
strategies is to promote the development of energy efficiency and sustainability in the
development of homes and multi-unit residences. Net-zero being one of the strategies that can
accommodate this goal through significant improvements to energy efficiency and the use of
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renewable energies (CCAP, 2016). The goal in combating climate change and the associated
strategies will ultimately trickle down to the municipal level, where it will influence policy
making. This is exemplified in the Growth Plan for Greater Golden Horseshoe and in the Official
Plan for the City of Cambridge.
The vision for the Growth Plan (2017) is to provide urban space that is both vibrant and
compact, while supporting development patterns that are in line with climate change
mitigation and adaptation strategies. All in all, measures to incorporate approaches that reduce
greenhouse gas emissions are a priority for the region, whether it is through low carbon
communities or the long-term goal of reaching net-zero. On the other hand, the City of
Cambridge incorporates many of the ideas from the provincial and regional plans. Objectives in
the City of Cambridge’s Official Plan (2018) include promoting sustainable design in the built
environment through the conservation and use of renewable energies. It is also encouraged to
incorporate green building technologies, mentioning the Leadership in Energy and
Environmental Design (LEED) program.
With many existing standards such as Energy-star, R-2000 and LEED, municipalities have
the choice when it comes to deciding which to incorporate. The City of Cambridge would like to
explore the feasibility of implementing net-zero design for one of their proposed communities.
Here at Forward Consulting, we have developed an approach that we find to be appropriate
when it comes to the applications of net-zero. Using our three-pronged approach, we believe
net-zero will see the most success in the following types of development: single-unit, medium
to high density units and in school infrastructure. The section below will examine the feasibility
of incorporating net-zero into single-unit homes at the community scale. Our approach will be
supported through the examination of case studies and interview guided results that highlight
existing practices and solutions to barriers.

Single-Unit Homes
A net-zero home is a home that is able to produce as much energy as it uses in a single
year through design measures that significantly increase the energy efficiency of the home and
supplementing those energy requirements with on-site generation of renewables (CHBA, n.d.).
The average single-unit home built using the current standards (building code) will use around
100 gigajoules a year. This being a flexible number and dependent on a number of factors
including: build quality and age of home. In comparison, a net-zero home will use just about
half that number, reflecting the increased energy efficiency that is required in order to be able
to supply the remaining renewables to obtain zero status.
To start, we will treat the development in the Cambridge West communities like any
other neighborhood in Ontario. This simplification is made because it means we can take
examples from other Ontario communities that already exist and apply them to Cambridge
West (similar climates, same policy guidelines, access to the same market, etc.). What we want
to look at are the existing communities that employ net-zero and explore how we can
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implement similar strategies in the Cambridge West community. Whether they be design,
financial or policy strategies, we will examine how they can be used in making net-zero
implementation easier for Cambridge West. This can be looked at through the technologies
used, the building construction and design, and through incentivized programs created at the
municipal level.
Due to the limited amount of literature on the subject of implementing net-zero into
single unit homes at the community scale, it is difficult to provide a solid approach to
development for this side of the project. Although there are many great examples of NZE
homes in Canada, few developments have actually used net-zero at the community level for
production homes. Emphasizing production homes, the amount of available case studies at the
community scale for medium to high density units is more substantial (S2E Feasibility Report),
due to the nature of the development type (affordable housing, reaching higher density targets
etc.). In addition, the Government of Canada has published and funded their own reports on
the feasibility of NZE and NZR homes through pilot projects such as the R-2000 Net-Zero Energy
pilot. Finally, the Canada Mortgage and Housing Corporation (CMHC) developed the
EQuilibrium Sustainable Housing Demonstration Initiative to recruit builders and developers
across Canada to come up with ideas on designing NZE homes. Using these examples as the
foundation for our first approach, the section below will examine some of the barriers
identified throughout our research process.

Barriers to Development
Of the identified barriers, the primary three that will be focused on in this section are:
financial barriers, educational barriers and barriers in municipal policy. Financial barriers
associated with implementing net-zero technologies would appear to be daunting. However,
over the last decade, the cost of production and implementation of technologies such as solar
panels have drastically decreased. In addition, technologies have become more efficient at
what they do, for example, solar panels have much larger capacities than previously. Moving
on, the available supply of qualified developers is limited, making it difficult to build to such a
standard. With professionals trained to build using current standards, there is a gap between
the number of qualified individuals and the ability to meet larger demands. Not only this, but
home owners alike have little understanding on the availability and uses of net-zero homes and
their associated technologies. Solution to these problems rely heavily on educating and
promoting the idea of net-zero. This could be in the form of certification and educational
training for the trade sector or an approach that markets the idea of net-zero through
infographics and brochure. Finally, relating back to the building code, developers are only
required to build to that level. Being that net-zero is built using standards greatly above the
current building code, it is difficult to make the requirement of building above the law. There is
a lack of incentives for developers and homeowners, that would otherwise promote net-zero
applications.
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Lessons Learned from Sun2Earth
Derek Satnik, VP of S2E technologies provided many important perspectives and ideas
on the subject of net-zero. Below will be a summary of the notes collecting during our
interview:
Starting off with the most recent amendment to the Growth Plan of the GGH region,
there is a balancing act that is required. Either definition of net-zero or environmentally
sustainable are not appropriate in the setting of the Growth Plan. Depending on how you look
at it, making net-zero a requirement in municipalities can be difficult for the industry in
reaching these goals. However, on the other hand, a definition like environmentally sustainable
can be too vague. A great example he provided is through the Leaky Condo Crisis in B.C, where
the adoption of building standards that were not completely understand had been
implemented too early, causing detrimental impacts on the industry. What the Growth Plan of
the GGH should focus on is setting performance-based targets in reaching goals like GHG
emission reduction. This could be done through changes in the building code, requiring greater
efficiency levels in building design. This also allows builders and developers to choose the
methods in which to meet these new standards, net-zero being one of them.
This leads to his next point of voluntary programs in Canada. If standards are created
that demand for greater energy efficiency in building structures, developers must find creative
ways in reaching these targets. Simply requiring net-zero performance in all buildings would not
be feasible, instead, making net-zero a viable option in meeting these new standards. However,
he goes on to say that many of these issues are federally related, especially the topic of
changing building codes. One of the ways he mentioned that could help ease the industry into
building net-zero is to alter current standards, instead of creating whole new ones. This can be
interpreted as using the current building standards that everyone is trained in and make the
additional changes that would accommodate for the energy efficient matters. Implicating that
everything taught in the older generations of construction would not be forgotten, which is
somewhat true considering that at the end of the day you are still building a home.
Finally, the advice he gave was to go all in. If this is something that the City of Cambridge
is interested in, it is best to go all. Meaning that if net-zero were to be implemented, it should
be done on a large scale, not just the very odd few homes in the community. This has few
implications, the first involving the retail value of homes. Having a whole community of netzero homes secures future retail value as well as providing stable baseline data. Otherwise, the
home would be valued based on the surrounding neighbourhood, which would not provide a
fair estimate considering the premium associated with net-zero. Secondly, homeowners, when
considering the purchase of a home, primarily look for location, not energy efficiency. If the
homeowner decided that Cambridge West was the right neighbourhood to live in, the choice
between a standard home and a net-zero one would most likely favour the less expensive
option. Finally, building at the community scale provides more consistency, in the sense that a
community wide building standard would be implemented. Rather contracting specialized
trades to build net-zero homes, having an energy efficient standard for the entire community
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would be more efficient and streamline the process. Resulting in more homes with the basic
requirements of becoming net-zero, such as an airtight foundation, better insulation and walls,
and priming the roofs for solar panels.

Case Study Analysis
R-2000 Net-Zero Energy Pilot
The purpose of the pilot was to recognize net-zero buildings by Canadian developers.
Under the R-2000 pilot, a total of 23 net-zero homes were built by six builders across three
different provinces. The basis of the project was to establish current building standards as a
viable option in reaching net-zero, in this case, using the existing R-2000 envelope
requirements. Furthermore, the project approach aimed in focusing on the technologies
available in today’s market. A related study, “Integrating Renewables and Conservation
Measures in a Net-Zero Low-Rise Residential Subdivision” conducted by Owen Corning Canada
in partnership with buildABILITY, was awarded 1.9 million dollars by ecoEII. This study focused
on increasing market adoption through studies on feasibility at the community level. Prior to
construction, a design charrette was held to share ideas between the participating developers
and net-zero energy experts. It was agreed upon that certain design strategies would be
implemented to facilitate meeting the requirements of net-zero. The list includes triple glazed
windows, rigid insulation in walls, extra insulation under the roof, air barriers to stop leakage,
use of heat pumps for both air and water, and finally, PV panels. A total of 26 homes were built
across five communities in Canada, four of which were net-zero. Although the participating
developers-built net-zero homes in the range of 5-6, it is difficult to determine the implications
of how the study can be applied to larger scale community development. Questions that still
need to be explored are the financial jumps that are required, especially in the case of
developments without outside funding. Next steps would be to encourage voluntary
certification programs, developers from the R-2000 pilot project were either licensed or relicensed as R-2000 builders.
EQuilibrium
The EQuilibrium demonstration initiative operated by the Canadian Mortgage and
Housing Corporation (CMHC) is a project meant to streamline the idea of net-zero. Just like the
R-2000 pilot project, these studies are meant to shed light on the idea of net-zero, in hopes to
make them more widespread by demonstrating their feasibility. The EQuilibrium project initially
involved 72 builders and developers who showed an interest in participating. Of the 72, only 12
teams were selected to build their proposed plans. Various funding and grants were provided
to the teams in order to accommodate costs involving design, quality insurance, and
demonstration to the public. CMHC also provided technical, marketing and promotional
support, as well as long term support of performance monitoring. Overall goals for the
EQuilibrium Initiative were to develop ways in promoting low-environmental impact homes,
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expanding the current workforce capable in build such homes, creating consumer awareness,
and providing a platform for future opportunities in sustainable housing.
The Echo-Haven, one of the twelve projects apart of the initiative, created a community
in Calgary that would best represent the scenario in Cambridge West. A total of 25, one floor
single unit-homes were built in a community in the City of Calgary. The community features the
shared use of onsite renewable energy and environmental targets that are applied community
wide.

Technical Feasibility
The cost of implementing net-zero technologies has drastically decreased throughout
the years, making it more and more achievable. The increased capacity and dropping costs of
installation of technologies such as solar panels and other technologies are trending. With
many existing examples of net-zero homes and the available technologies, it is 100 percent
achievable. When addressing the technical feasibility of net-zero in single-unit homes, the three
most important factors brought up during a discussion with Derek Satnik were the air tightness
of building, thick walls and insulation and finally, a group of energy reduction measures.
Consulting the S2E Feasibility Report (2019), many of the available technologies and design
strategies are discussed in detail. When deciding which technologies and design strategies to
implement, they should be available to the market, provide a large impact in energy
reduction/saving measures and be cost effective.

Financial and Policy Feasibility: Incentive Program
It is recognized that net-zero development will incur an initial premium. This section will
discuss some of the incentive programs, identified in the S2E feasibility report, including: the
tax increment grant (TIG), development charge (DC) rebate, building permit rebate and height
and/or density bonusing. For the purpose of single unit and medium/high density development,
Forward Consultation believes implementing the TIG, DC rebate, and Building Permit rebate will
be most successful. As it stands, the City of Cambridge already employs some of these incentive
programs, however the scope is often limited to development in brownfields.
Tax Incremental Grant
•

•

Basis behind this incentive program is through the increased taxable revenues
generated by the City. The City can choose to offset all or a portion of the property tax
for a set period of time. The offset property tax can then be used by either developer or
homeowner to make energy related improvements.
Projects eligible for property tax waivers are usually limited to brownfields (City of
Cambridge, n.d) and projects deemed appropriate by the City. Amendments should be
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•

made to include the waiver of property tax on the development sustainable housing,
such as net-zero.
To be used purely as an example, the City of Waterloo implements a TIG incentive
program that usually lasts until costs of the remediation are recovered or a period of 10
years, depending on which one comes first (City of Waterloo, 2019). Let’s say a
$500,000 home with a 5-10 percent premium in developing net-zero, resulting in total
premium between $25,000 to $50,000. The extra generated revenue from the gained
property tax will either be fully or partially offset towards covering the extra cost of
developing net-zero. Using the 2018 tax rates which is 0.429 percent, (City of
Cambridge, 2018) would result in an annual property tax payable of $2,145. Using an 80
percent waiver model, a TIG of $1,716 would be given to developers for a total of ten
years, since the overall cost of upscaling to net-zero is greater than the ten-year value.
This is also assuming that no prior property taxes were paid on the land.

Development Charge Rebate
•

•
•

Fees collected for the construction of municipal infrastructure should be rebated or
offset to developers, in exchange for the development of features that the City deems
worthy. Commonly applied to development in Brownfield sites, the scope needs to be
expanded to include sustainable housing development as eligible for this rebate.
In theory, net-zero developments would pose less strain on municipal infrastructure,
resulting in reduced maintenance and operation costs (S2E Feasibility Report, 2019).
This rebate incentive has greater implications, where the initial DC rebate must be
accounted for. Only if the reduced maintenance and operation costs can account for the
rebate, will this incentive work. If not properly accounted for, the rebate must be paid
through tax payer money.

Building Permit Rebate and Incentive:
•

•
•

Cited as the simplest incentive program, developers can take advantage of this rebate
by implementing design criteria that the City finds appropriate. A full or partial rebate is
provided for building permit fees.
Again, the issue of what qualifies to be appropriate in the City’s perspective needs to be
changed. In this case, the inclusion of sustainable design elements.
Another possible incentive program involves advanced queuing for developers who wish
to pursue sustainable housing development, including net-zero.

The main challenge with implementing these incentive programs is heavily dependent on what
qualifies for these rebates. The City of Cambridge needs to include sustainable housing goals,
such as net-zero and net-zero ready, as options eligible for the mentioned rebates.
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Medium to High Density Housing
The incorporation of net-zero energy performance into medium and high-density
developments is of critical importance to the successful implementation of NZE within
Cambridge West. Because of the resources that urban sprawl consumes, the usefulness of
higher density housing has been realized to mitigate the strain on limited resources. This type
of housing also has the additional benefit of being more affordable. The adoption of green
technology to achieve net-zero performance within higher density housing can present
challenges, primarily because many technologies that have been developed were done so to
target single-unit homes. However, with smart design and a careful planning process, NZE
performance can be achieved in these development types using available technology, as
demonstrated by the R-2000 NZE pilot (Natural Resources Canada, n.d).
The development of higher density NZE housing allows for multiple benefits to be
achieved. The increased density coupled with smart energy-saving technologies will minimize
cost, both upfront for infrastructure and for long-term through continued service delivery.
Achieving NZE within a higher density housing development allows for residents to save money
on utilities which is beneficial as many of the people in these development types may be
renters or first-time home buyers. By utilising technology that achieves NZE performance in a
development, the strain on municipal services will further be lessened. For example, the use of
a grey-water recycling system diverts what would be waste water to be reused before
eventually entering the municipal wastewater system.

Case Studies
R-2000 Net-Zero Energy pilot
The R-2000 NZE pilot was launched in 2013 by Natural Resources Canada to determine
the overall feasibility of building NZE developments in Canada in a variety of types. Natural
Resources Canada invited a number of builders to join the pilot project, only some were
successful in achieving NZE performance in their developments. Between the two stages of the
pilot project, twenty-three NZE houses were successfully built across the country. Of these
developments, the majority were single unit residences, however two builders were able to
successfully develop other development types. Construction Voyer, a Quebec based company,
was able build a six-plex development achieving net-zero performance. This development is a
freestanding building with six individual condo units within, effectively eliminating the utility
bills for the residents. Minto Communities Canada was able to achieve net-zero performance
within a development of four town-homes within Kanata, a community in Ottawa, Ontario. As
previously mentioned, both of these developers were able to achieve NZE performance in these
developments using market-available technology. This demonstrates the overall feasibility of
NZE within higher-density models that can be replicated within Ontario.
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The Atliers Rosemont: Montréal, Québec.
The Atliers Rosemont development in Montreal, Québec, is an affordable housing
development that focused on sustainable design. In the planning stages of this development it
was recognized that there would be limited financial capabilities to provide all of the sought
features, because of this the developers decided to plan for the incorporation of the features
when they became financially feasible. The Atliers Rosemont development contains 155
residences in a high-density space while incorporating sustainable design and remaining on a
tight budget. The development focused on where they could save money in the long run and
used the available money in the development stage to achieve the aspects that would be more
costly to add later. An example of how they did this would be through roughing-in systems that
they wanted to add at a later date such as a solar wall. Overall this project does not currently
achieve NZE performance, however it serves as a clear case of how smart design and careful
planning and consideration can allow for large-scale and energy efficient projects to be
successfully undertaken on a restrictive budget.

Barriers to Development
The biggest barrier that inhibits the future development of NZE within medium to high
density housing types is the front-end cost of implementing the technology. The lack of
incentives for developers to move towards NZE within these development types along with the
higher cost makes development of this type unlikely without an incentive. To counteract this,
Cambridge could provide several incentives to developers who attempt to build higher density
NZE developments. The lack of education surrounding net-zero development is a significant
barrier. The lack of education and knowledge about NZE within development communities,
coupled with the lack of current NZE developments, creates a positive feedback loop which
requires external influences to break. There needs to be more emphasis on development types
within development circles to break the cycle and encourage developers to explore NZE.

Implementation
The first incentive identified to aid in this type of development is advanced queuing. This
incentive would allow for developers who wish to build net-zero developments to fast-track
some of the administrative processes. Forward Consulting recommends Cambridge adopt a
two-tiered advanced queuing system; the upper tier would allow developers who plan to build
fully net-zero developments to have their applications and permits reviewed as a priority. The
lower tier would allow for developers who plan on building net-zero ready houses to have their
applications and permits handled before traditional builders, however after the first tier of
those in the advanced queuing process. This process would not greatly impact Cambridge’s
ability to clear the applications and permits, however it provides a smaller incentive to builders
who may be looking to get in to green building.
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The next incentive that is proposed is a hybrid incentive approach a density bonus and a
development charge rebate. The development charge (DC) rebate would incentivize building of
NZE developments through a direct to developer rebate program. This rebate would have a
negligible cost to Cambridge as the municipality would save significantly on municipal
infrastructure costs and the cost savings could fund the rebate program. This rebate could be
expanded upon by Cambridge dependent on received grants from other parties. The DC rebate
coupled with a density bonus would encourage developers to build high density housing
options that achieve NZE performance. These rebates would be contingent on actual
performance and savings by Cambridge. A density bonus allows developers to build higherdensity housing than what would otherwise be allowed if certain criteria are fulfilled, such as
net-zero ready or net-zero performance.
Overall, by utilising these two incentives under one program, the city would be able to
effectively encourage developers to opt for higher-density NZE housing over traditional housing
types. These programs would have little to no financial cost to Cambridge as they would be
funded directly by cost savings and/or other grants that are received by Cambridge. Any grants
received by Cambridge for sustainable initiatives can be put towards these NZE grant programs
that would encourage developers to undertake additional NZE projects, as these programs
would reduce the financial disparity between traditional, NZR, and net-zero developments.
A tax increment grant (TIG) program can be adopted to work within medium to highdensity residential as well as within the single-unit residences. A TIG would be successful in
encouraging developers to utilise their space for NZE medium to high density housing options.
The TIG program would incentivize builders to opt for NZE development as it would allow for
them to save money in the short run which could reduce the financial barrier of implementing
NZE. The application of a TIG for medium/high density housing would not have a substantial
financial impact on Cambridge, as it limits the amount of tax able to be collected but does not
lower the value below the original point. An example of a TIG for a $500,000 property within
Cambridge at an annual property tax rate of 0.84 percent that gained one hundred percent
value through net-zero after development, would result in a TIG of $4,200 annually. Although
this is $4,200 Cambridge would otherwise not collect, it is not a loss to Cambridge by providing
this amount back to the developer for a predetermined amount of time. The short-term
opportunity cost for Cambridge is well worth the long-term benefit of encouraging NZE
development on a larger scale.

Net-zero School
A unique and exciting opportunity to use net-zero technology in Cambridge is by
creating a net-zero energy school. A recent proposal to amend the Golden Horseshoe Growth
Plan to encourage environmental sustainability instead of low-carbon development and longterm achievement of net-zero is not supportive of an NZE School. However, the sustainable
culture that the school will create (Schelly, Cross, Franzen, Hall & Reeve, 2012) can be argued to
create environmental sustainability within the community. If future policy were to align more in
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favour of net-zero technology and increased educational funding, an NZE school can become
more foreseeable. An NZE school could achieve a number of environmental sustainability goals
that exceed the expectations of the municipality and province, including:
1. Achieving energy conservation through insulating building design and on-site energy
production,
2. Establishing sustainable culture in the community by inspiring students, staff and local
families, and
3. Meeting net-zero standards of surrounding units by developing a community energy
system in the school, also known as district energy or heating. This system can become
an interconnected hub that can facilitate the sharing and redistribution of energy across
the community.

Benefits
A number of public school trustees have recently approved a motion to ask Alberta’s
education minister to adjust future school developments to meet net-zero targets (French,
2019). Cambridge and the WRDSB are in the position to create the same movement in Ontario.
A net-zero school is an excellent mechanism to foster learning on environmentalism and
renewable energy, from which students can influence family and community members. With
the current proposed amendment to the GGH Plan to change low-carbon and net-zero
objectives to environmental sustainability, it will be important for industry and municipalities to
advocate the sustainable culture that net-technology provides.
Research shows that environmental stewardship and education can be possible in large
public schools so long that the community is committed to sustainability (Schelly et al., 2012).
The net-zero school and/or zero-carbon district energy system in Cambridge West can create
and maintain a community that values environmental sustainability. Studies have shown that
school and workplace designs which embody green technology are proven to increase
productivity, health and wellbeing, and overall comfort of its users (Brown, Cole, Robinson and
Dowlatabadi, 2010). An environmentally-forward and innovative public school in the heart of
Cambridge West will appeal to young families with environmental mindsets and drive local
property values higher, ultimately increasing property tax revenue. This added source of
income can help offset the costs of the described implementation plans in this report, most
notably the tax-increment grants. Net-zero schools are evidently feasible, with an initial
investment on par with conventional school budgets. However, the savings on operations and
maintenance will provide the school board with more leg room to increase spending on
education (Pasunuru, Hakim, Sakhalkar and Kibert, 2015).
The school can also act as a focal point of the community, where after-school programs
can be established during the academic months and camps during the summer. Programs can
be designed around environmental stewardship and sustainability, using the building and its
zero-carbon technology as unique learning tools. Summer school and camps can best utilize the
building’s solar technology due to the abundance of sunlight in warmer months, producing
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even more energy for the district. Weekend activities and meetings can also be held at the
school, further taking advantage of its spaces and net-zero energy. The city should promote the
idea of a recreational facility into the school plan to maximize the benefits of net-zero and their
stake in the project. A joined facility of education and recreation can further integrate the
community of Cambridge West with virtues of sustainability, empowerment and knowledge.

Case Study Analysis
This report considered three net-zero school projects that have been completed in the
US. All of these schools have demonstrated great results, including feasibility, functionality,
sustainable culture and long-term savings. There were a small number of barriers which mostly
consisted of design and construction difficulties. Numerous schools were reviewed, but the
majority of them did not provide enough relevant information to be included in this document.
Discovery Elementary: Arlington, Virginia
A large school at 98,000ft2 with an occupancy of 630 or more students, the school
finished a million dollars under budget when aiming for LEED Silver certification. The school
operates extended day programs that run from 7 AM to 6 PM and is also used on weekends for
meetings and in the summer by camps. During the design phase, the school board rejected the
idea of net-zero and opted for net-zero ready in concern that purchasing the panels would be
too expensive. The solar panels were bid as an alternate and actually totalled a $1 million less
than budgeted, so the team moved forward with NZE. The school falls within budget range of
other conventional schools in the area but produces enough energy to offset the salaries of two
full-time teachers. The largest barrier for Discovery Elementary was tracking performance and
understanding maintainability of the energy systems (Zero Energy is an A+ for Education:
Discovery Elementary, 2017). The deal with this problem, the money saved from operational
costs can be used to hire an on-site technician, who can maximize the energy producing
potential of the building as well. Discovery Elementary is an excellent example of an NZE school
that fosters environmental sustainability in the community and is feasible under LEED Silver
standards.
Odyssey Elementary: Woods Cross, Utah
Another large school at 84,758 ft2, Odyssey Elementary unrolls upwards of 650 students
and was completed in August 2014. The school was initially funded by a bond but was decided
to be net-zero without needing any additional bond money. Teachers, administrators and even
students participated in the planning phase. This allowed the community to create a school that
was reflective of their identity and spirit. The building was planned to be used for 50 to 60
years, with the return on investment over the net-zero upgrades being only 10 to 13 years. The
decision committee decided that going net-zero was a “no-brainer”. The same barrier of
monitoring and maintaining energy use and sustainability was evident at Odyssey (Zero Energy
Building Pays for Itself: Odyssey Elementary, 2017). A possible solution to be learned from this
would be to hire a city-wide net-zero technician that could maintain and monitor systems
across multiple district energy systems in Cambridge. The technician can be partly funded from
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operational savings and can be of substantial use by maximizing energy production and
minimizing costs. Nonetheless, Odyssey Elementary is another example of a community hub
that establishes environmental sustainability.
Friends School of Portland: Cumberland, Maine
The Friends School of Portland is a small school that only covers 15,000 ft2 and enrols
125 students. It only costed $3.75 million to construct, but a large portion of funds was
distributed to design costs. This demonstrated that the planning phase was a problem because
time was needed to determine the best design for the school, especially with consultation
efforts with the community. A challenge was finding a balance between design and
functionality, where sometimes design must be sacrificed for the sake of efficient energy
production and insulation. Although there were setbacks during the design phase, construction
costs still totalled under half the average schools of the area. With such a small budget to work
with, the Friends School of Portland was able to construct a net-zero school that is elegant in
design and efficient in production. The school is a special symbol in the community and drives
environmental stewardship within its students (Zero Energy with an Affordable Price Tag,
2017). The city of Cambridge and WRDSB can review this information to see that net-zero
technology can be attainable with a tight budget.

Barriers to Development
The previous provincial government had a small fund that enabled schools to invest in
green technology. However, with the recent shift in provincial government, this green fund was
cancelled. The shift has also introduced the proposed amendment to the GGH Plan, making it
harder to attain funding for net-zero energy projects. However, this report will outline the
possible strategies for which the city of Cambridge can implement to get closer to building
Canada’s first net-zero school. In an interview with WRDSB Planner Nathan Hercanuck the
biggest barrier to developing net-zero was simply funding. Since that funding is distributed by
the Ministry of Education, changes proposed to the budget from the bottom-up are very
difficult. If current growth policy is left unchanged or if future policy is more suitable for netzero, the City of Cambridge and WRDSB can present the idea of NZE schools and get more
funding. Another barrier is the removal of the Feed-in-Tariff program which allowed small to
medium renewable energy projects to sell excess energy generated back to the grid at a
guaranteed price. This program would have been beneficial to the NZE school, especially during
summer months when energy production is highest. The final barrier to development is
education of net-zero, which can be addressed through marketing strategies and secondary
materials provided by this report.

Implementation
Nathan Hercanuck stated the best possible solution for developing an NZE school with
Cambridge would be to engage in a joint-funded partnership that would benefit both the
WRDSB and City. If a future net-zero agenda was initiated by the provincial government,
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increased funding for green technology to municipalities and school boards could facilitate this
partnership. This arrangement would work if a community energy system could be built in the
new school. This system would provide district energy and/or heating to the school and nearby
homes and facilities. Furthermore, the system’s self-sufficiency will meet environmental
sustainability goals of the city by meeting carbon-neutral standards.
The Federation of Canadian Municipalities (FCM) runs a funding program called the
Green Municipal Fund which has a number of grants and loans for sustainability projects. The
city of Cambridge can apply for two of the grants for an NZE school, the Energy recovery or
district energy pilot/capital grant, and the New construction of energy-efficient facilities
capital/pilot grant. The capital project options are larger and require more money, but these
options offer low interest loans of up to $10 million, with grants worth up to 15 percent of the
loan. The Pilot project options are limited to grants of up to $350,000 to cover up to 50 percent
of eligible costs. The grants are great options for Cambridge to attain extra capital for the NZE
school, and the loans can provide up to 80 percent of the project costs to justify building the
project. If future government policy reintroduces the Feed-in-Tariff program or a similar
initiative, the NZE school and/or district energy system can repay the loan over time. These
grants can also justify committing to one of the more up-front incentive programs expressed in
this report by offsetting reduced property tax revenue.
With extra capital from grants and loans, Cambridge can also consider building a
relationship with utility providers to install a local district energy grid. The city can pay the
energy provider using the grant money to build the grid or rent out a local grid by creating a
recurring community-generated fund that should be much cheaper than conventional
electricity. This will be possible because the energy company will not need to allocate electricity
to this system, thus only making money off of the use of the grid infrastructure. The power
companies will see a return on their investment over time and can allocate a larger portion of
their repair and maintenance services to other areas due to the reliability of CES. Renting the
grid could be a good option for the initial district energy project because it reduces liability to
the City and any other partners involved. However, once expertise is gained from this project,
Cambridge and community members should invest in purchasing and running their own CES
grids. Therefore, new communities can establish zero-carbon CES, an interconnected web of
environmentally sustainable and self-reliant hubs. A partnership similar to this was
demonstrated by the Regent Park Community in Toronto, which is further detailed in this
report.

Community Energy Systems
Community Energy Systems (CES), also known as district energy, supply mainly power,
heating and cooling to multiple buildings from a central location (Natural Resource Canada,
n.d.). The system would be comprised of a network of underground pipes, heating and cooling
equipment, heat exchangers and social infrastructure (Natural Resource Canada, n.d.). Many
types of buildings can be hooked up to this system including residential, commercial, industrial
and institutional facilities (ENVIDA Community Energy, 2013). This indicates that schools,
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religious buildings, hospitals, factories, malls and houses would all work on this type of system.
This could be a favourable method of conserving and utilizing net-zero energy in the Cambridge
West community. The most ideal location for this system would to incorporate it under the
educational institution, since that the school is intended to be net-zero. The facility could then
contribute any extra energy produced to this community energy system, supplying energy to
nearby homes, apartment buildings and local businesses.

Benefits
There are numerous benefits from CES and fall into three categories: economic,
environmental and social. Economically, these systems have lower operating costs (Natural
Resource Canada, n.d.), meaning over the long-term scale this system will save the community
and City a substantial amount of money. For example, a district cooling system could save the
City $181,000 from the $445,000 of the annual utility costs with the implementation of the
system (Bradford, 2012). Environmentally, district energy reduces harmful greenhouse gas
emissions by using renewable sources of energy (Natural Resource Canada, n.d.). Socially, CES
increases efficiencies and reliability (Natural Resource Canada, n.d.), meaning this community
will have a system they can rely on in emergency situations. Additionally, the system will
engage the community in a shared initiative to generate energy the most efficiently and green
way possible.

Barriers to Development
The main challenges that CES encounters are issues of financing, governance and
implementation (Pless et al, 2018). In terms of financing this project, the school board might be
a challenging actor to convince. However, with sufficient research and analysis on CES and netzero schools provided by this report, the school board will hopefully prioritize the benefits of
this project. Governance of the CES will be undecided until the team of actors is established.
For instance, if the only partners in the CES were the school board and city of Cambridge, then
governance can be disputed between the two with consultation from stakeholders such as
members of the community. Money saved from net-zero energy production can possibly offset
the cost of hiring a systems manager to better run the CES. Implementation of the district
energy system will be difficult not only financially, but technically as well. A partnership
between Cambridge and members that are fully committed to the project will streamline
implementation and reduce time of construction. If the construction phase is outsourced, the
city can provide an advanced queueing process to the contractors to minimize holding costs
and thus reduce project expenditure.

Case Study Analysis
Regent Park District Energy Project
The Regent Park District Energy System in located in Toronto, Ontario, it will service 50
mid-rise residential buildings and townhouses, and some retail and community buildings (FVB
Energy Inc, 2019). This system now includes about 5000 residential units (FVB Energy Inc, 2019),
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and the goal is to provide heating and cooling to the buildings in this area. This energy system
commenced operation in 2009, it was a joint project between the public Toronto Community
Housing Corporation (TCHC) and Corix Utilities (JDQ Engineering Limited, n.d.). The TCHC
invested $36 million into this system, this allows them to hold the majority ownership of the
Regent Park Energy Inc. at 60 percent (Toronto Community Housing, 2009). Comparatively,
Cortix Utilities invested $24 million giving them 40 percent ownership (Toronto Community
Housing, 2009). This would have involved coordination based on the multiple stakeholders
involved and gaining approval with the city. This centre generates 30MWt of heating and 4,500
tons of cooling, and the current value of this District Energy project is approximately $1.5
Million (FVB Energy Inc, 2019). This project was developed based on the guiding principles of
promoting flexibility and adaptability in the future (JDQ Engineering Limited, n.d.).

Hamilton Community Energy (HCE)
This District Energy System is located in Hamilton, Ontario and supplies clean energy to
various commercial, residential, municipal and institutional buildings through a network of
underground piping (Toronto Power Systems, 2019). HCE is a hybrid system that combines solar
thermal, geo exchange and conventional technologies (Toronto Power Systems, 2019). In 2002,
they opened their first plant on the grounds of a public school, this facility included a public
visitor’s center and educational opportunities for students. It also provides energy for
approximately 2 million ft2 of commercial and residential space (Toronto Power Systems, 2019).
It has been determined that this system could save the City of Hamilton between $212,000 and
$532,000 in operating costs over a twenty year period (Bradford, 2012). HCE is known for their
environmental and educational leadership throughout the community, this system has help
reduce the carbon footprint of the community by over 34 percent (Toronto Power Systems,
2019). This facility also regularly hosts tours for students and renewable energy courses
(Toronto Power Systems, 2019) which is an excellent way to encourage people to think about
conserving energy and making environmentally-forward decisions. There have even been cases
of HCE keeping power and heating to the downtown core of Hamilton during extreme events
like power outages (Natural Resource Canada, n.d.). Thus, CES could save the City essential time
and money, while also allowing emergency services to prioritize more demanding communities.
HCE is an example of what the Cambridge West Community can become, with the instillation of
CES.

Feasibility / Funding
Community Partnerships
In order to fund such an expensive project many community partnerships need to be
made to help with financing. For example, with in the Regent Park District Energy project a
partnership was made between the public housing committee and the utilities company. This
partnership can be adopted by the City of Cambridge by partnering with the local power
company or with the school board. In an interview with Dave Brix, President of Terra View
Housing, the future of net-zero energy was discussed, and the conclusion was that CES are the
future of NZE. However, in the current energy environment power companies will find that
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these systems are detrimental to their revenues. With sufficient information and marketing
outlined in this report, the energy industry will quickly see the benefits of early-adopting CES
and NZE. The net-zero school and CES can spearhead this movement in Cambridge West. The
CES will be possible if enough money is budgeted to build a local district energy system, or to
persuade power companies to build it and from there rent it out to the community. Therefore,
initial costs can be mitigated and translated into a long-term payback scheme that is facilitated
by energy production savings.

Grants
The Municipal Energy Plan Program is a grant that provides municipalities funding to
help develop or improve an existing energy system, this program is run by the provincial
government (Government of Ontario, 2017). The goals of this program are to improve energy
efficiency, reduce energy consumption and greenhouse gas emissions, and to foster renewable
energy production and economic development (Government of Ontario, 2017). Any Ontario
municipality can apply for this grant, and if accepted they cover 50% of the costs of the project
up to a maximum of $90,000 for new plans and up to $25,000 to work on an existing plan
(Government of Ontario, 2017).
Another option for mitigating the costs of this project could be by applying for a
Feasibility Study Grant. This is a grant that the City of Cambridge could apply to from the
Regional municipality of Waterloo, which would cover the costs of the study in order to
determine whether it would be appropriate to connect to a district energy system (Satnik,
2019). This has been done in a variety of brownfield and non-brownfield developments located
all around Ontario (Satnik, 2019).

Current Policy Review and Future of Net-Zero in Cambridge
The GGH Plan originally planned to create more dense, low-carbon communities; with a
long-term goal of achieving net-zero communities. This plan incentivized net-zero projects by
distributing funding to organizations and developers that wished to introduce net-zero
technology into their developments. This GGH Plan’s language is supportive of net-zero
development and the best interests of the city of Cambridge. If the new amendment proposal
does not pass, the pathway to net-zero in Cambridge West will be increasingly feasible.
However, the proposal submitted by the current provincial government opts to amend the
current GGH Plan. The amendments that are of concern to net-zero development include:
1. Deleting “low-carbon” and replacing it with “environmentally sustainable”, and
2. Deleting “with the long-term goal of net-zero communities,”.
These changes are critical because they are amendments to the Guiding Principles
section of the GGH Plan, which direct the future of development in Ontario. The term
“environmentally sustainable” is vague and could quite necessarily mean anything that relates
to environmental sustainability. With respect to net-zero development, this change can be
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perceived both negatively and positively. On the negative side, funding may not prioritize netzero technology in comparison to the current plan, and additional information and evidence
will be needed to market net-zero as the best option for environmentally sustainable
technology. However, this change also introduces means to achieve net-zero in smaller, more
practicable steps. The road to net-zero could be long-term, regardless of current policy, but
environmental sustainability can be achieved by making steps towards net-zero. For example,
the City may request more provincial funds to incentivize net-zero ready developments, which
are environmentally sustainable by passive design. Design parameters that include building
shape, orientation position, and selection of materials affect the heating demand of the
building, and thus alter its environmental impact. Passive design strives to make building design
an innate player in environmental sustainability by reducing heating and other energy demands
through efficient design (Aksoy and Inalli, 2006). Passive designs are not necessarily required to
be net-zero ready, so this option could save the Municipality substantial amounts of time and
money by removing the expertise needed to achieve net-zero ready. Making passive design and
objective is an option that should be considered by Cambridge in the event that this
amendment to the GGH Plan passes.

Final Recommendations
Forward Consulting has determined that the most beneficial and feasible solution to
implement net-zero energy in Cambridge West would be to construct a net-zero school that
utilizes district energy. The school will be the first of its kind in Canada, pioneering a movement
that embodies environmental sustainability through culture and education (Schelly et al., 2012).
The NZE school will follow both the current political agenda that supports low-carbon and netzero technologies and proposed amended policy that supports “environmentally sustainable”
initiatives. If the school is able to generate a CES that is net-zero, zero-carbon targets can be
achieved for surrounding properties as well. Furthermore, the system will be resilient to
external impacts such as environmental disasters and unpredictable energy costs. The CES will
be self-sufficient, providing large savings on operational costs of the school and connected
units. The cost of constructing an NZE school is comparable to a that of a conventional school
and pays back for its added costs over a 10 to 15 year period, as demonstrated by NZE schools
in the US (Zero Energy Building Pays for Itself: Odyssey Elementary, 2017). The school can be
utilized year-round and on weekends through joint-run programs and summer camps. Although
the school may be difficult to implement initially, the benefits are worth it. Grants offered by
FCM can be applied for and allocated to developing partnerships with energy providers and the
school board to begin planning and construction of CES infrastructure. The creation of a netzero CES school in Cambridge West will foster a unique private-public relationship between
power companies, the school board and Municipality, and catalyze environmental sustainability
through education and community influences.
Since that the NZE school has some barriers to development, we additionally
recommend these steps to net-zero in Cambridge West:
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1. Implementing incentive programs to attract developers and consumers to build netzero, net-zero ready and/or passive design in Cambridge West. These incentives are
explained in depth in the Single-Unit and Medium to High Density sections of this
report, but in summary include:
i) Tax increment grant program — offering a tax exemption on the increased property
value difference for a certain amount of time based on the type of design used. For
example, a 10 year exemption on a net-zero home.
ii) Two-tiered advanced queueing program — offering developers an advanced
queueing process for environmentally sustainable projects, which are determined by
an eligibility standard provided by Cambridge. For example, a primary priority queue
for net-zero projects and a secondary priority queue for net-zero ready projects.
iii) Combined development charge rebate and density bonus program — offering
environmentally-forward developers a development charge rebate due to lessened
strain on municipal services (i.e. less wastewater due to grey water recovery
systems), and ability to construct denser developments due to the same reduction.
2. Using the aforementioned incentive strategies for passive design developments. These
buildings are not necessarily net-zero ready but are still environmentally sustainable
options that meet the targets of the proposed GGH Plan. Passive design buildings are
more understood by industry and should require less time and money to plan, construct
and sell to the consumer. Thus, passive design buildings are more feasible and
attainable in the short-term, but do not provide the same long-term benefits of net-zero
technology.

Conclusion
The final deliverables for the 2018-2019 Capstone Urban Sustainability Project is
comprised of our three-pronged approach, research methodology, key findings from literature
review, case-study based analysis, industry professional interviews, and final recommendations
for net-zero development in Cambridge West. Evaluation and review of our analysis has
provided us with confidence in our recommendations. Forward Consulting would like to share
our appreciation once again for this opportunity from the City of Cambridge and we hope that
these deliverables will be of benefit to them. We aspire to bridge the gap between
contemporary issues and a sustainable future for the City of Cambridge.
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Appendices
Sample email invitation to participate
Hello,
We are a group of students at Wilfrid Laurier University currently undertaking a community
based project aimed at examining net-zero developments within Cambridge, Ontario. As a part
of our assignment we would like to interview stakeholders to better understand some barriers
and perceptions of net-zero developments.
THIS PROJECT HAS BEEN REVIEWED AND APPROVED BY THE WILFRID LAURIER UNIVERSITY
RESEARCH ETHICS BOARD (REB#5991) (6).
We were wondering if you would be willing to participate in a short interview, answering some
questions pertaining to net-zero developments.
Thank you for your time and looking forward to hearing back from you,
Forward Consulting
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Interview Questions
1. Do you currently have any knowledge of net-zero development practices?
2. How can we educate stakeholders such as yourself about net-zero technology?
3. What methods of marketing do you think will be most effective in this process?
4. What barriers are faced by developers who want to incorporate green technologies?
5. Do you think green tech can be easily implemented in current development plans?
7. How can net-zero be more appealing to potential home buyers?
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Secondary Materials
Brochure

Can you imagine how better off the
planet would be if everyone was
living in net-zero home? This is
what we should be striving for!

NET- ZERO
HOMES
March 2019
Products and Services
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Benefits
1.

2.

Comfortable Living Space - A net-zero
home provides quality fresh air and will reduce outdoor noise pollution.

3.

Minimize your Ecological Footprint Greenhouse Gas Emissions are significantly
reduced by NetZero homes.

4.

Sustainable Insulation - Superior insulating materials in NetZero homes lower heat
lost in the winter and prevent warming in the
summer.

5.

Higher Resale Value - Making this upgrade
in your home will only increase its value and
produce a lasting benefit.

What is Net-zero?
NetZero homes have an annual net energy consumption of zero due to their self-sufficient technology which generates renewable energy onsite. This is achieved using advanced solar panels
and efficient building design andmaterials. This
means that homeowners will save substantial
funds by creating their own energy, and also reduces carbon emissions for the betterment of the
environment.

Why do we NEED net-zero?
Homes regularly account for about 40% of the
world’s Carbon pollution due to human tendencies
such as leaving the lights on or running an abundance of appliances and electronic on a daily basis. There is also a tremendous amount of waste
produced in an average home; just think about the
amount of waste you personally use each day.
Can you imagine how better off the planet would
be if everyone was living in NetZero homes? This
is what we should be striving for! Let's start protecting our planet by simply developing efficient
homes and saving energy.

No Energy Bills - NetZero homes require
no energy from the grid, meaning these
homes are essentially self-sufficient.

How can you get involved?
Home owners interested in making a change towards sustainability have many opportunities in
getting involved. You can set a goal for your home
to become net-zero, and changes in ambition for
net-zero. This can be done by installing a more
efficient HVAC system, improving insulation, and
adding solar panels to the roof. Obviously, home
owners have the option to directly invest into netzero homes through net-zero home builders today. But ultimately, net-zero will only become
feasible if there are interested home buyers and
knowledgeable builders. With recent developments in the industry such as TerraView Homes
in Guelph and West Five in London, we are hoping to see a growing interest in net-zero home
building.

Net-zero Products
Like the many existing industry standards (EnerStar, R-2000 and LEED), homes also have the
ability of becoming net-zero certified. Being netzero certified would mean that the home produces
100 percent of the energy it uses on a yearly basis. Other available options include net-zero ready
homes, which possess the superior materials and
insulation, but lack the on site generation of renewable energy. To reach the level of net-zero,
homes must be equipped with renewable energy
producers like solar panels in order to achieve
100 percent sustainability. Home owners should
consider the use of energy efficient appliances
and efficient home design

Picture 2 Brochure Page 2
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Infographic

NET-ZERO
SCHOOL

Using zero carbon technology and
innovative design we can create:

A SUSTAINABLE FUTURE FOR
THE CITY OF CAMBRIDGE
A net-zero public school in the heart of the Cambridge West Community
can spearhead Ontario's contribution to Canada's sustainability goals. The
school will be the first of its kind in Canada and will become a symbol for
positive environmental change and continued innovation. The carbon-zero
school will also serve as a catalyst for sustainable culture within the local
community, motivating community members to incorporate environmental
practices into their daily lives. The idea has been tested with positive results
across several schools within the US but has yet to be adopted in Canada.

DISCOVERY ELEMENTARY

1

ARLINGTON, VIRGINIA

76%

MORE EFFICIENT THAN THE NATIONAL
AVERAGE FOR A SCHOOL OF
COMPARABLE SIZE

Accommodates 630 students from Pre-K to grade 5 while saving over
$100,000 USD a year in operating costs. These savings are attributable to the selfsufficient features of the building and responsible stewardship of the students
and faculty who occupy it. This project was budgeted for a LEED Silver
certification. To the School Board's surprise, the project finished nearly
$1,000,000 USD under budget.

ODYSSEY ELEMENTARY

87%

2

WOODS CROSS, UTAH
"REDUCING THE AMOUNT OF ENERGY
CONSUMED MEANS THEY CAN SPEND
MORE MONEY ON THE STUDENTS" JOHN ODERDA

OF PARENTS, STUDENTS, AND
TEACHERS WERE SATISFIED WITH
THE BUILDING

With 650 students from Pre-K to grade 6, Odyssey Elementary manages to
operate the school at $.29/ft^2, over 50% less than the next-most recent school's
cost of $.66/ft^2. The systems will largely pay for themselves after 10-13 years,
with the district planning to operate this school likely for the next 50-60 years, the
decision to opt for net-zero was easy.

FRIENDS SCHOOL OF PORTLAND

3

CUMBERLAND, MAINE

82%

DECREASE IN ENERGY USE INTENSTITY
COMPARED TO A SIMILARLY SIZED SCHOOL

A much smaller, rural school with 125 students from Pre-K to grade 8.
The school was built with the goal of offsetting the emissions of parents who
drive their children to school because of the travel distance. Despite the tight
budget of the school at $3.75 million USD, it has become one of America's
most energy efficient schools.

LETS GIVE OUR YOUTH THE INSPIRATION TO LEARN
CITY OF CAMBRIDGE | WILFRID LAURIER UNIVERSITY
FORWARD CONSULTING GROUP
1 - U.S. Department of Energy. Zero Energy is an A+ for Education: Discovery Elementary.
2 - U.S. Department of Energy. Odyssey Elementary: A Zero Energy School Pays for Itself.
3- U.S. Department of Energy. Zero Energy with an Affordable Price Tag: Friends School of Portland.
Retrieved from https://betterbuildingsinitiative.energy.gov/accelerators/zero-energy-schools
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