








ABSTRACT

This thesis explores how to improve the
existing process of commercial office conversion
models to develop a long-term solution to mass
vacancy rates in mid-sized Ontario cities. An analysis
of how these systems operate reveals that they are
insufficient to address the needs for which they are
designed, lacking insight and adaptability. Mid-
sized cities consistently possess masses of prominent
vacant properties that accentuate city-wide issues.
The proposed conversion model prioritizes consistent
long-term success through less exclusionary selection
of location, prioritization of modern living styles,
better utilization of environmental systems, and
flexible walling types to create properties that can
constantly adapt to the changing needs of the local
community. The proposed model would also provide
different tiers of conversion to ensure versatility
for the building owners, regardless of financial
means. This model is then implemented upon a
vacant building within downtown Sudbury, with the
different levels of conversion demonstrated.
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DEFINITIONS

Building Owner - An individual or legal entity that holds the title to a building, who is responsible for its
maintenance, safety, and compliance with regulations

- For this thesis, this refers to developers, commercial landlords, general clients, or any other party that
represents some amount of ownership over a building

Class A Building - A commercial building that is among the highest quality of spaces.
- See Appendix A for full explanation of classes

Class B Building - A commercial building that is a medium quality of space.
- See Appendix A for full explanation of classes

Class C Building - A commercial building that is among the lowest quality of spaces.
- See Appendix A for full explanation of classes

Commercial Building - A building designed to meet the unique needs of businesses, providing functional
spaces for various commercial activities.

Commercial Office Building - A commercial office building is a property that is used by business
professionals, medical and dental professionals, tech firms, and others of similar stature. A standard office
space is divided into separate rooms, and typically includes restrooms, and a possibly residential-style kitchen.

Firefighter Apartment Style - A residential building layout that is defined by a single narrow corridor with
points of exit at either end and apartments along either side.

Knowledge Worker - A person whose job involves handling or using information.
- For purposes of this thesis, these are people who will qualify as eligible for remote work positions. Examples are

accountants, therapists, bankers, etc.
Mid-sized City - A city with a popultion between 100,000 and 1,000,000 people.
Perfect Residential Apartment - A building that has maximized its profitability through possessing the highest
percentage of floor space dedicated to rentable areas, with minimal space dedicated to “connection spaces”.
- For purposes of this thesis, it must be understood that this definition is not exact, and will change between

individuals. See pg 48 for further explanation.

Reuse - The act or process of using again.
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Speakeasy - Traditionally, this has referred to a top secret bar that sold alcohol illegally.

- For purposes of this thesis, this refers to a small-scale restaurant that provides small eating and does not require
the purchase of goods for people to remain on their premise.
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ACRONYMS

AHCIP - Affordable
Housing Community
Improvement Plan

Al - Artificial
Intelligence

COCM - Commercial
Office Conversion
Model

DWHR - Drainwater
Heat Recovery

EPS - Expanded
Polystyrene

ISS - Internal Servicing
Systems

LBC - the Living
Building Challenge

LN - Local Need

MLV - Mass Loaded
Vinyl

OER - Operating
Expense Ratio

OfD - Opportunity for

Development

OSP - Office Shift Pro

Martin XVIII |

A tool that helps facilitate the development of affordable housing units in the City
of Greater Sudbury and directs those units to locations that will benefit from their
proximity to public and private facilities or services.

The ability of machines to perform tasks that typically require human intelligence,
such as learning, problem-solving, and decision-making.

A algorithm or program that can be used to determine the effectiveness of a building
for conversion.

A system that uses heat from wastewater to warm incoming water for a hot water
tank.

A lightweight, rigid foam material that is typically used as insulation.

Refers to any component of a building that relates to providing comfort, amenities,
or safety to the occupants.

A rigorous certification program that promotes sustainable and regenerative building
practices.

Refers to the intrinsic value that a commercial property provides to its local
community, and the damage that is vacancy is causing.

A thin sheet of vinyl that is infused with Calcium Carbonate.

A method of calculating the expenses of a building, through combining the financial
burdens of taxes, salaries, marketing, and other factors that entail financial burdens
on building owners

Refers to the vacancy status of the building being examined, grading the building
based on the duration of time

A commercial office conversion model operated by architecture firm Sasaki.



PRA - Perfect
Residential Apartment

RTU - Rooftop Unit

RWFB - Rigid Wood
Fibre Board

SCACIP - Strategic
Core Areas Community
Improvement Plan

SIP - Structural
Insulated Panel

SQFT - Square Foot

STC - Sound
Transmission Class

TIEG - Tax Increment
Equivalent Grant

WWHR - Wastewater
Heat Recovery

YCFI - Yardi
Conversion Feasibility
Index

FRONT MATTER
ACRONYMS

An apartment building layout that has maximized its profitability through
possessing the highest percentage of floor space dedicated to rentable areas, with
minimal space dedicated to “connection spaces”.

A self-contained heating and cooling unit that is typically mounted on the roof of a
building.

A type of insulation that is made from wood fibers and binders to create a rigid
sheet.

A tool that helps facilitate projects that can improve the local community of
Sudbury through grants and financing options.

A high performance building panel system that consists of an insulated form core
sandwiched between two structural facings.

An imperial unit of measurement that represents an area that is 1 foot x 1 foot.

An integer rating that measures how well a building partition attenuates airborne
sound.

A grant that is given by the SCACIP that helps offset the costs associated with the
rehabilitation, reuse, development, and redevelopment of the property, provided that
the improvements to the property result in an increase in assessment and taxation.

The process of capturing heat from wastewater and using it for heating and cooling.

A commercial office conversion model that is operated by CommercialEdge branch,
Yardi.
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PREFACE

Commercial Office Conversion Models
are far from standard dinner table topics, typically
saved for architects who have based their entire
careers on the conversion of buildings. For my
father, he discussed it with me because he saw
a need. My entire life, he has pushed me to find
solutions to problems and use any opportunity I
have to solve them. Growing up in London, ON.,
we have both seen plenty of buildings sit vacant
for years because they are not profitable enough
for a business to occupy, but not damaging enough
to demolish and restart. We spent years noticing
that one building or another became vacant with no
replacement coming anytime soon and knew that
there were far too many buildings with no viable
options but to remain abandoned. When I began
considering topics for a thesis, my father was the
one who suggested finding a way to convert these
vacant buildings, and we both knew it was the idea
to pursue.

Review, Redesign, Repurpose, is far from
a complete solution to “fixing” commercial office
conversions, as that would take more years and
pages then I could ever write, but I hope it can be
one of the first steps towards creating continually
repurposable cities and a methodology that can
provide options for buildings with none. This thesis
does not look to discredit any of the time, effort, or
creativity that existing conversion models have but
to investigate methods in which these models can
achieve their next step of completion.

My journey in the MSoA has inspired
and assisted me every step of the way on the
development of this thesis. I am extremely grateful
to my peers, professors, and everyone in between
who have helped shape my education to this date,
and I hope that I will be able to continue the work
of this thesis as I enter the professional field of
architecture.
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INTRODUCTION

Introduction discusses the process for
converting commercial office buildings through
conversion models, outlining their failures to address
key issues facing Canadians today. The introduction
ends with explaining the cruciality of holistically
improving conversion processes as only addressing a
single issue within will only result in slow incremental
change, and potentially fail to address all issues.
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INTRODUCTION

Commercial office buildings have required
conversion since their original conception,
transforming into anything, from factories to
hospitals to apartments.! Their public function
is adapting constantly to ensure the building’s
usefulness and many architects have based their
careers on this recurrent need.? In Canada today, these
conversions are happening in nearly every major city
with a vacant or semi-vacant Class A commercial
office building.* These conversion projects are the
focal point for many developers and others who
are looking to address the ever-increasing issue of
affordable housing that plagues Canadians today.*

A prominent new methodology for converting
unused commercial office buildings is Commercial
Office Conversion Models (COCMs) which have
begun to gain traction within the construction
industry. COCMs are strategic programs that are

fed a building’s information and make estimations
on the building’s potential for conversion, assisting
in reducing the amount of time required for
determining conversion eligibility from months to
days.” These models are effective in their reuse of
existing buildings, but their process for commercial
conversion projects has fallacies that prevent it from
being as effective as it has the potential to be. Their
eligibility requirements are too exclusionary; they
do not design ideal residential units; they do not
upgrade internal servicing systems to an ideal level,
and the future uses of the building are not considered.
(Figure 1)

This thesis will look to provide
potential solutions to these prevalent issues
by producing a new commercial office

conversion model.

Selection Process

The existing selection process
excludes too many buildings
from eligibility

Community Living
The designed apartment
layouts are detrimental o
healthy living standards

Selection Process
Community Living

Future Usage

Models give no consideration
1o what future purpose the
building might possess

Renewable Systems

The extsting process offers no
consideration to the
environmental damage of
converted buildings

Renewable Systems
Future Usage

FIGURE 1. AGRAPHIC OF THE FOUR KEY ISSUES THIS THESIS LOOKS TO ADDRESS IN COMMERCIAL CONVERSION MODELS
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INTRODUCTION

The first issue in the existing standard
commercial office conversion models (COCMs) is an
ignorance of building supply. Across North America,
various companies are developing COCMs, and
nearly all are basing a building’s eligibility for
conversion on their ability to produce a high enough
profit margin and how quickly they can be converted.®
The primary type of building that will meet their
criteria for an effective, profitable conversion are
Class A commercial office buildings with 6 or more
storeys.” This inherent bias ignores most buildings,
as only 1.9% of buildings in Canada are above 4
storeys.® COCMs should be selecting buildings based
on their value to local communities, and then utilize
federal, provincial, and municipal grants, along with
long-term cost savings of improved internal servicing
systems to maintain profitability.

The second issue of Commercial Office
Conversion Models is their focus on creating “perfect
residential apartments,”. Their definition is inherently
flawed as it focuses on maximizing unit quantities
while minimizing external amenities to ensure the
highest profitability, utilizing firefighter apartment
layouts.” Firefighter layouts are not effective in
encouraging the mental well-being of Canadians
living within them.!® Encouraging community
interactions and spaces for remote work are design
features that require implementation within future
apartment buildings.

The third issue of Commercial Office
Conversion Models is that they do not implement
the highest quality of internal servicing systems
possible, instead relying on the minimum required
systems to attain comfort for the new occupancy.!!
This is not the standard of conversion quality that
should be set. Within Canada, only 0.8% of all
commercial office buildings possess any form of
environmental certification.'> This is an unfortunate
reality of the construction industry that must
be addressed if the preservation of the natural

environment is to be prioritized. Introducing “green”
active and passive systems into the converted project
may increase the initial costs of the project, but their
long-term environmental and financial benefits will
outweigh it. COCMs must begin to advocate for the
introduction of environmentally friendly internal
servicing systems for the conversion of commercial
office buildings.

The final issue with the conversion of
commercial office buildings through these models is
that they rarely consider what happens next. In 60,
30, or even 15 years from now, this building will not
be adequate for the new requirements of the local
community. Once any repurposed building begins
to fail in its original intended use, it will require
repurposing again, creating masses of new waste
due to the inefficiencies of the existing process.
Conversion Models must begin considering the
future usage of the site when developing buildings.

These four main issues in Commercial Office
Conversion Models will be addressed through an
investigation into developing self-sustaining, circular
built environments, and asking the question,

Can expanding the scope of existing
commercial office conversion models create
a holistic framework that can address both
the current and future needs of Canadians
while encouraging a sustainable cityscape?

To begin implementing this thesis, a building
within Sudbury has been selected for testing
the proposed conversion model. Three levels of
conversion are proposed to develop options for
the building owner’s financial means. Using the
modified commercial office conversion process will
demonstrate the effectiveness of the framework and
encourage the creation of a constantly adaptable
downtown core.
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REVIEW

Review discusses the commercial office
conversion models produced by Gensler, Yardi
and Sasaki to provide context for their operation.
The positive roles of these models are noted while
simultaneously emphasizing the necessity of the
architectural community to address their failures.
Review finishes by contextualizing what commercial
buildings need to represent for cities.

The Benefits Of Existing Commercial Office Conversion Models

Case Study A - The Yardi Conversion Feasibility Index

Case Study B - Office Shift Pro
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THE BENEFITS OF EXISTING COMMERCIAL OFFICE

CONVERSION MODELS

Office buildings are constantly evolving to
meet the needs of their users, adapting from their
original form in the 15th century as scriptoriums,
embracing “Taylorism” in the early 20th century,
implementing cubicles in the 1980s, and now open
office plans since the early 2000s." A new style of
work, beginning in 2007, has started gaining traction
in remote work.” This style has allowed knowledge
workers to use their phones to answer and make calls
for the continuation of their work past standard office
hours, with the popularization of the internet in the
early 2010s allowing it to flourish.’

Remote work was a relatively niche option
until the COVID-19 Pandemic caused governments
to enforce stay-at-home orders.* This opened the
door for remote work to flourish, with as much as
40% of the Canadian workforce operating remotely
at its peak.’ As of May 2024, the number of remote
workers has fallen to approximately 18.7%, but
remote work’s side effects are still felt in many cities

in their vacancy rates.® Due to workers no longer
needing to physically come to work, commercial
office vacancies have risen with estimates ranging
from 17 to 20% across Canada, with mid-to-large
cities experiencing higher rates.” Calgary possessed
26.6% commercial office vacancy, and desperately
needed a solution to address their struggling city
core.’ ( ) Thus, an “office-to-residential
algorithm” was developed by Gensler, with similar
companies developing similar models to assist
other commercial real estate owners across North
America.” Commercial Office Conversion Models
like Gensler, Yardi, and Sasaki, among others, assist in
shortening the time required to determine if a project
is financially viable from months to days.'* (

) Their effect has been immediate, with many cities
beginning mass conversion efforts. For instance,
Gensler’s Conversiont is the reason that 15 Class
A commercial office buildings are being converted
to residential occupancy, increasing apartment

YTD
CONSTRUCTION
ABSORPTION (SF) COMPLETIONS

OVERALL AVG
ASKING RENT

OVERALL AVG
ASKING RENT

YTD OVERALL

UNDER CNSTR
(SF)

(ALL CLASSES)* (CLASS A)*

(SF)

MARKET STATISTICS

R
S AT o MRS ol ) setr iR o L %ﬁ?ﬂ%?
Vancouver 10.1% 262,642
Edmonton 18.4% 118,644
Calgary 26.6% -22,432
Saskatoon 15.7% 28,049
Winnipeg 12.7% 14,163
Toronto 17.3% 628,735
London 21.2% -67,022
Kitchener 26.3% -52,400
Waterioo 16.6% -B2,567
Ottawa 12.1% -208.041
Mantreal 16.9% -1.178.069
Fredericton 18.5% -17,950
Saint John 35.7% -171,557
Moncton 16.8% -48,109
Halifax 12.4% -1,103
Charlottetown 4.8% 24,604
St John's 21.1% 56,221
NATIONAL TOTALS 580,223,585 17,291,548 81,761,043 17.1% -829,634

829,634 2,511,997 7,880,623 $41.17 $47.02

FIGURE 2. ACHART HIGHLIGHTING THE EXISTING VACANCY RATES IN OFFICES ACROSS CANADA
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THE BENEFITS OF EXISTING COMMERCIAL OFFICE CONVERSION MODELS

Gensler

Conversion—+

SASAKI

Office Shift Pro

W YARDI

Yardi Conversion

Feasibility Index

FIGURE 3. LOGOS OF THE THREE COMPANYS THAT OPERATE THE MOST PROMINENT MODELS

unit quantities in the city’s core by 24%." These
conversion models are having a significant impact
on the transformation of many cities’ central cores
across North America, by showing building owners
that their buildings do not have to be demolished
once they become vacant. Gensler, Yardi, and Sasaki
conversion models, among others, are some of the
first major industry-wide steps towards encouraging
a circular built environment that allows buildings to
be redeveloped efficiently once they no longer meet
their original purposes.

The work of this thesis does not seek to
undermine the accomplishments of these models but
to improve them. They are significant steps towards
building a better urban environment for everyone, but
these models need to refine themselves before they
can achieve that. These models need to consider more
diverse commercial office buildings for conversion,
so every building that needs help can receive it. They
need to reconsider the type of apartment unit and

plan that is recommended to ensure they meet the
genuine needs of those requiring housing. Models
must encourage the implementation of renewable
building systems wherever possible, and finally, they
need to consider the future usage of the building.
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CASE STUDY A-THE YARDI CONVERSION

FEASIBILITY INDEX

W YARDI

FIGURE 4.YARDI’S LOGO

Based in California, Yardi is a provider
of high-performance software solutions for the
real estate industry that employs more than 8,000
professionals in over 40 offices throughout most
continents.'? Since Yardi’s establishment in 1984,
they have continually grown their industry popularity
with various software that improves their customers’
lives.”® Their software solutions are headlined by
CommercialEdge, a complete revenue solution for
commercial real estate landlords that assists them
in their financial tasks." Yardi was one of the first
companies to see the opportunity regarding the sheer
quantity of vacant buildings that were brought on
by the COVID-19 pandemic and see the potential
to improve the process for converting buildings.
Through their investigations, they found that at
the end of October 2024, 19.4% of all commercial
office buildings in the USA were vacant, with many
larger cities recording higher rates.'> ( )
Commercial landlords across the USA were backed
into a corner as they all had no options for their newly
vacant buildings since many workers were operating
remotely and did not need a central office as before.'
So they turned to Yardi to develop a solution.

Yardi thus began the development of the
Yardi Conversion Feasibility Index (YCFI). The
YCFI is a tool that produces property-level scoring
to assess individual sites for their potential to
convert to residential units.'”” The YCFI analyzes
factors that contribute to the building’s potential for
conversion, such as its characteristics regarding age,
square footage and depth, its location on walkability,

Mt 10 |
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FIGURE 5. AMERICAN CITY VACANCY RATES

transit access/environment, and its architectural and
environmental certifications on height and primary
use subtypes.'® A full list of the factors is shown in
. These factors possess an inherent value
based on their relative importance to a building’s
conversion cost, and a building’s YCFI score is based
on its performance in each of these factors.'” From the
YCEFI score, the building is then placed into one of
three tiers. ( ) Tier 1 buildings are the best for
conversion, holding the potential for transformation
with little to no challenges.?® Tier 2 buildings are
slightly less effective for conversion, as they often
will require some modifications or adjustments to
optimize their suitability for residential use.?! Tier
3 buildings are for everyone else; they would face
significant challenges to their conversion that would
hinder their potential, and the building would be
ineffective post-redevelopment.”? These tiers allow
the YCFI to quickly and effectively determine which
buildings will be most profitable for conversion.
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CASE STUDY A - THE YARDI CONVERSION FEASIBILITY INDEX

Building Characteristics

Age, Total Square Footage, Building
Depth, Number of Stories, and
Floorplate Shape

Location and Placement

Mid-block Location, Walkability, and
Transit Accessibility

Archtiectural and Environmental
Considerations

Ceiling Height, Green Building
Certifications, and Primary-use
Subtype

Local Market Trends

Debt Service Coverage Ratio,
Vacancy Rates, Listings, Leases, Loan
Volume, Maturity Dates, and Rental
Competitive Index

FIGURE 6. AFULL LIST OF ALL THE FACTORS YARDI ANALYZES
TO DETERMINE A BUILDINGS FEASIBILITY

Tier 1: 90-100%
The highest quality candidate for conversion;
buildings that have the highest likelihood of

suceess with minimal challenges.

Tier 2: 75-89%

The medioere candidates for conversion, that
possess strong potential, but may require
some modifications or adjustments to
optimize their suitability.

Tier 3: 0-74%

The bad candidates. Buildings that would

face significant challenges or limitations to
their potential to convert. and would not be
profitable if converted.

FIGURE 7. THE 3 TIERS THAT A BUILDING CAN BE PLACED WITHIN TO DETERMINE ITS EFFECTIVENESS FOR CONVERSION
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CASE STUDY A - THE YARDI CONVERSION FEASIBILITY INDEX

The YCFTI’s usage is difficult to determine
as it does not do any direct design work for these
building conversions, instead operating as a director,
indicating what buildings could be effectively
converted and allowing its actors to follow through.?
As of December 2025, however, the YCFI’s usage
has been widespread in the USA, and it determined
that 14.8% of the total commercial office building
stock falls into the Tier 1 category for conversion.*
Overall, the YCFI is a strong indicator of a building’s
eligibility for conversion due to its vigilant research
on each building and the wide range of factors it
considers.

The Yardi Conversion Feasibility Index
does possess prominent issues, however. It does
not consider the potential to convert “lower-tier”
buildings, instead focusing on the highest class of
buildings available to ensure maximum profitability.
If a building were to fall under tier 3 classification,
the YCFI determines that the only option for the
property is demolition. YCFI does not recommend
the implementation of sustainable systems that should
be a standard requirement, and does not consider the
existing systems of a building that will need replacing
when it is converted. Finally, it does not consider the
future usage of the building in its process. While the
YCFI is an effective model for converting Class A
commercial office buildings, it maintains an inherent
bias that will prevent it from fully capitalizing on all
commercial office conversions.

Martin 12 | |
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CASE STUDY B - OFFICE SHIFT PRO
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FIGURE 8. SASAKI’S LOGO

BasedinBoston, Sasakiisan integrateddesign
firm that is best known for reimagining landscape
architecture to prioritize human scale and experience
over the prevailing formal Beaux-Arts approach.”
Originally founded by Hideo Sasaki in 1953, Sasaki
has continually invested in humanizing architecture
in all fields, expanding from landscape to entering
educational spaces, social issues, urban planning,
and interior design, among others.?® As an integrated
design firm that is committed to developing American
urban cores, Sasaki has experienced firsthand the
realities of vacant commercial spaces in major urban
centres across the USA.?” Sasaki developed a deep
understanding of the standard issues that conversion
projects possess, such as inadequate floor plates,
shallow core-to-window depth, and access to natural
light, among others, that prevent these projects from
occurring.”® The other primary issue that Sasaki
identified with these types of projects is the financial
aspect. Commercial office conversions possess a
high upfront cost that is difficult to make a strong
return on without government incentives.”

Thus, Sasaki decided to develop a tool that
worked at scale, one that did not require any of the
speculative fit-outs that standard models used, as
those did not reflect the complex constraints that older
buildings require to be adapted for different uses.*
Sasaki’s model, Office Shift Pro (OSP), focuses
on developing masses of internal design formats
through the usage of AL’! It allows designers to set
a series of conditions within a floorplate to represent
the unique constraints that older urban office

Martin 14 | |

buildings may require and then allows designers to
define the residential unit typologies that are desired
for the converted building.”> OSP receives the
parameters from the designer and creates thousands
of layout configurations that are then supplemented
by a decision tree representing all of the possible
solutions within the aforementioned parameters.’
( ) OSP then provides a worksheet for
testing out different rents and conversion costs to
help understand what could be feasible in different
development scenarios.** ( ) Through the
usage of OSP, the interior of any commercial space
can be redesigned quickly with a maximized quantity
of iterations to ensure the ideal design of the interior
spaces.” OSP significantly reduces the amount of
time an architect would need to spend on designing
the interior spaces of the building and ensuring that
the ideal plan is found and implemented.

Instead of developing criteria that this
examined building may fall under, as most other
models do, Sasaki instead simply declares either
that the building is effective for conversion and
provides in-depth designs for it, or that it cannot
be converted.*® Their binary approach to building
eligibility has resulted in most buildings not meeting
the standards that OSP sets out. However, they do
have a focus that most models ignore, and that is
a decision to emphasize Class C and B buildings.
Sasaki understands that a majority of buildings that
need renovations are Class C and B buildings, and
their model specifically plans for the most likely
issues relating to these types of properties.’’

OSP’s usage is difficult to determine due to
being released only in November of 2023, leading to
few projects being completed in this time frame.*® It
also is not used to determine if buildings are eligible
for conversion en masse, and it provides no numbers
regarding the potential for masses of buildings to be
converted.*” Overall, OSP is a strong indicator of a
building’s eligibility for conversion, especially with
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their special consideration for lower-class buildings
and their usage of Al to develop thousands of
potential floorplans.

Office Shift Pro does possess prominent
issues, despite its benefits. Its binary methodology
results in most buildings being deemed ineligible
for conversion, and despite their planning for it,
most buildings examined that are Class C or B
still do not meet their standards for conversion. As
with most conversion models, it does not consider
or recommend the implementation of sustainable
systems, nor does it emphasize the existing systems
that need to be replaced upon the development of the
building. It does not consider the future use of the
building either, and maintains a specific weakness
in that it reduces the building to a 2D space. While
OSP is an effective model for converting Class A
commercial office buildings and is more efficient
through its usage of Al, it maintains an inherent
bias that will prevent it from fully capitalizing on all
commercial office conversions.
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CASE STUDY C - CONVERSIONS+

aensler

FIGURE 11.GENSLER’S LOGO

Based in the United States, Gensler is
recognized as one of the largest architectural firms
in the world, having more than 3,000 architects
globally.* Gensler provides architectural, design, and
planning services that impact the lives of millions of
people daily, thanks to their local crews in 57 separate
locations across most continents.*! Since the firm’s
inception in 1965, they have built a team of more than
6,000 people that continues to grow by following
their key ethos; to create a better world through the
power of design.** Gensler was one of the first firms
to realize the necessity for commercial conversions
in a post-COVID world, and in the fall of 2020, they
released their conversion model, Conversions+.*
Conversions+ has been paramount in redesigning
the vacant properties across downtown Calgary, with
5 building conversions underway, and 10 more in
development.*

Conversions+ examines a building based on
5 categories to make actionable conclusions about
the viability of a building for conversion through
its physical proximity to the perfect residential
apartment.** The model works through having
a set form of the perfect residential apartment
and evaluating how much construction would be
required to “rebuild” the building into a copy of that
perfect residential apartment with the categories
used to evaluate said transformation being Site
Context, Building Form, Floor Plate, Envelope and
Servicing.* These are given percentage scores as
shown in that emphasize how important
each category is to converting based on both the
amount of construction required and the generalized

Mt 8 |

cost.*’ Building Form and Floor Plate are graded out
of 30% each as they will require the most amount of
construction to adjust in making a viable building for
conversion.* Servicing is given a 20% as improving
the internal servicing systems is expensive and
time-consuming. Then, Site Context and Envelope
are given 10% each, referring to the quality of the
building’s site and the performance capabilities
of the exterior skin of the building. The building
that is being evaluated is then given a percentage
grade in each of the categories, eventually giving
it a percentage out of 100.* Based on this grade,
the feasibility of a building to be converted can be
determined.

To further explain its operation, two vacant
commercial office buildings in Sudbury were
evaluated using Conversions+. The old National
Bank building (2 Lisgar Street) and the old Roy’s
Furniture building (135 Durham Street). The model
examined the building through answers and drawings
that were provided, tested it based on its ability to
be transformed into a perfect residential apartment,
and provided it a grade out of 100. In the case of
these two buildings, both were found to be ineligible
for conversion, scoring 66% and 67% respectively.
( )

Conversions+’ usage is difficult to determine
as there is no publicly available number on its usage,
but it has been run on more than 1300 buildings
across 130 cities in North America to determine
their potential for conversion and found that 25%
of buildings were eligible.”® Overall, Conversions+
is a strong indicator of a building’s eligibility for
conversion due to its well-defined categories and
idealistic attempts to develop perfect residential
apartments.

Conversionst+ does possess prominent
issues, however. Its categories are often explicitly
designed to ignore “lower-class” buildings, with
their eligibility requirements often entailing that
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buildings must be both Class A and above 6 storeys
tall.’' In the evaluation of 2 Lisgar Street and 135
Durham Street, neither were deemed eligible for
conversion despite their prominence in the local
community. Conversions+ also does not recommend
the implementation of sustainable systems that
should be a standard requirement and does not
consider the existing systems of a building that
will need replacing when it is converted, nor does
it provide design work for the future usage of the
property. While Conversions+ is an effective model
for converting Class A commercial office buildings,
it maintains an inherent bias that will prevent it
from fully capitalizing on all commercial office
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THE EXISTING STATE OF COMMERCIAL OFFICE

CONVERSION MODELS

The Commercial Office Conversion Models
(COCMs) presented have a standard method
for their usage with relatively small variation. A
developer, commercial landlord, general client or a
party representing some combination of those will
approach the owner of a specific conversion model
and request that their building be evaluated, handing
over specifications of the building that the model
requires before patiently waiting and hoping their
building will be deemed eligible. The company that
operates the model will then calculate the building’s
effectiveness for conversion by determining its
proximity to the “perfect residential apartment”.
The qualities that these models search for have
some deviations and differences in process, but
typically, it is the floorplate’s shape and the quantity
of construction required that will have the largest
impact on the building’s eligibility for conversion.
If the model deems that building worthy based on
the categories presented in or similar
versions from other models, then the company
operating the model will begin to provide direct
architectural services to redevelop this commercial
office building.> However, if the company’s model
deems the building ineffective for conversion, the
property owner has few other options, with the most
prominent choice being to demolish and restart.>

These conversion models are helpful in that
they can streamline the process of office conversion,
reducing its timeline by months, and they have begun
to make massive repurposing projects a more feasible
option. These benefits cannot be overlooked, but each
mainstream model has key flaws that prevent them
from the potential to be implemented universally.
Their process for determining the effectiveness of
conversion excludes a vast majority of commercial
office buildings, the residential apartment style
that they encourage does not represent the optimal
style that people need, the conversion models do
not encourage the utilization of the most efficient or

Mt 20 |
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FIGURE 1. A GRAPHIC OF THE FOUR KEY ISSUES THIS THESIS
LOOKS TO ADDRESS IN COMMERCIAL CONVERSION MODELS

environmentally friendly internal servicing systems,
and they do not consider the future usage of the
properties they convert.

The process Commercial Office Conversion
Models (COCMs) use to decide building eligibility
is by determining how close the existing building is
to the “perfect residential apartment” and how much
construction will be required to bridge that gap. This
sounds akin to an ideal process, but most buildings
in North America will never meet the standards that
the perfect residential apartment requires, because
most models will only delineate Class A buildings
with a minimum of 6 storeys as eligible.>* In Canada,
while there is no publicly listed amount of Class A
buildings in the country, it was estimated in 2019
that only 1.9% of all buildings in Canada are above 4
storeys.> That means that at the highest estimate, only

\ ‘ Selection Process |

FIGURE 15.THE FIRST KEY ISSUE OF COMMERCIAL OFFICE
CONVERSION MODELS, THEIR SELECTION PROCESS
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FIGURE 16. THE SECOND KEY ISSUE OF COMMERCIAL OFFICE
CONVERSION MODELS, THEIR INEFFECTIVE HOUSING TYPE

1.9% of buildings in Canada are likely to qualify for
easy conversion. That number is far too low to allow
the number of buildings to be converted to address
the office vacancy rates or the housing affordability
CriSIS.

COCM’s second key issue is that their
definition of the “perfect residential building” (PRA)
is flawed. Residential apartment styles have been
evolving since their first conception in 18th-century
Paris, and the style they have settled on in Canada

Maximized Residential Space

.......... 1 cnlike

i
posibic

is a “firefighter” style.*® The “firefighter” residential
apartment style is categorized by a central hallway
connecting two opposite emergency exit staircases,
with centralized elevator shafts. This hallway is
lined with apartments on either side. An example of
a “firefighter” style apartment is shown in

. This style of apartment is called “firefighter”
because it is optimized for fire rescue efficiency
through narrow corridors and direct lanes of access
to each apartment. This apartment layout optimizes
unit quantities available for residents, meets the
minimum requirements of all building codes and
is relatively easy to navigate for firefighters should
an emergency occur, thus making it the perfect
residential apartment style for maximizing profit and
minimizing risk. That is where the positive effects
of “firefighter” style apartments end. Across various
studies that examine the links between architecture
and mental health, it is generally concluded that semi-
public spaces in apartments that do not encourage
intervisibility and fail to provide spacious or well-

S EE NN BN O N .

FIGURE 17.AN IMAGE OF THE STANDARD RESIDENTIAL APARTMENT LAYOUT, RELYING ON FIREFIGHTER STYLING
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lit areas significantly dampen the mental well-being
of its residents.”” “Firefighter” style apartment
layouts do not provide either. The effects of this
apartment style have become even more pronounced
with the recent COVID-19 pandemic, with strong
international evidence suggesting that loneliness has
increased across all gender and age groups due to
this failure to provide space for interactions.*

This style fails for the individual apartment
unit as well, due to the modern needs of consumers.
Spaces for remote work must be developed within
apartments, as approximately 20% of the Canadian
workforce was operating remotely in 2024.%
These remote workspaces must be developed with
connections to the natural environment, possess
ergonomic features, and be a separate space from
the tenant’s bedroom or kitchen to be effective.®
The inability to address the modern requirements of
healthy living must be addressed if commercial office
conversion models are going to cater to the needs of
the individuals living within converted buildings.

Another key issue within COCMs is their
failure to advocate for the upgrading of the internal
servicingsystemstointroduce‘‘green’’ systems, instead
focusing on meeting the minimum requirements for
comfort. A common practice within them is to either
reuse the existing internal service systems due to the
existing building already having an effective system
or to upgrade the existing systems to the minimum

}
)

Renewable Systems

_————————————
FIGURE 18. THE THIRD KEY ISSUE OF COMMERCIAL OFFICE
CONVERSION MODELS, A LACK OF SUSTAINABILITY

requirements of the future tenants.®’ Approximately
80-90% of a building’s expense comes over its
lifespan and about half of this expenditure comes
from the operation and maintenance of its internal
systems that provide heating, cooling, electricity, and
more to the building.®* By using industry-standard
operational systems that only attain the minimum
requirements, the unique opportunity to enhance
the building is missed. Introducing systems that can
operate more efficiently and utilize environmentally
friendly features will significantly reduce the long-
term operating costs of the building, improve user
satisfaction and the environmental impact that
the building will have. Environmentally friendly
systems that are visible to end-users, like plant walls
or green roofs, directly improve the mental well-
being of individuals who see them.”* COCMs do
not capitalize on their opportunity to improve the
local environment, the financial feasibility and the
individual experience of their converted projects
through failing to improve the internal servicing
systems.

The fourth and final key issue in the ethos of
COCM operation is its inability to consider the future
usage of the building. Their operative focus is solely
on the immediate required design for the next usage
and offers no consideration for what might come next.
The lifecycle of a commercial office building follows
a path as generally depicted in . This cycle

FIGURE 19.THE FOURTH KEY ISSUE OF COMMERCIAL OFFICE
CONVERSION MODELS, THE FUTURE USAGE
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follows a general path of initial construction, usage,
abandonment, redevelopment, and usage until it
is eventually demolished to be replaced by a new
building that will restart the cycle. This development
style is standard across the construction industry,
ensuring buildings are consistently being used until
they are no longer profitable. The issue with this
standard industry process is the amount of waste
generated inits execution. The construction industry in
Canada generates 4 million tonnes of waste annually,
or 15% of all waste generated in Canada per year.
As COCMs are poised to be the dominant method
for determining building conversion effectiveness
in North America, they need to introduce a better

strategy for waste reduction and programming future
usage.

In their current orientation, they provide a
design for the immediate conversion of the building
but do not provide any consideration for the next
usage that the building may have in 20 years. In
Canada, new construction projects today are most
likely residential, as that is the dominant need for
new buildings. The reality is that in 15 years, this
will not be the case. In 15 years, Canada may require
masses of new office spaces, new hotels, or a nearly
infinite number of other construction types. COCMs
need to advocate for internal design components that
hold the potential to be reused or repurposed for the
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next development that the building will undergo.

The final flaw in the design and operation
of commercial office conversion models is their
inaccessibility for small-scale developers or building
owners due to their cost. These models operate by
determining if a building is eligible for conversion
and then providing a binary response, resulting in
most buildings becoming ineligible for conversion,
this effect further exaggerated by most buildings
not possessing the high standard that commercial
conversion models require. A building owner who
owns a small Class B or C building that has become
vacant will not be able to access Commercial Office
Conversion Model services. The operating fees of
these models are often thousands of dollars, and in
this scenario and thousands of identical ones, the
building owner likely does not have the financial
resources to lose that money, especially if the model
is most likely going to deem their building ineligible.
Conversion models should provide varying options
for small-scale owners by proposing different scale
redevelopments that can follow the ethos of these
methodology adjustments while simultaneously
developing a building that can be affordably
converted. This flaw is not a fault of the conversion
model operator, but a flaw of the social system they
operate in, but regardless, it should be designed
around.

While the four methodology issues of
selection bias, residential lifestyles, internal servicing
selection, a lack of future considerations, and their
inaccessibility to small-scale building owners are
significant detriments to the universal usage of
Commercial Office Conversion Models, they are not
insurmountable. In the Redesign section, proposals
are made that can act as solutions to each of these
serious issues. If the selection process for which
buildings will be eligible for conversion is expanded,
the style of living encouraged by these models
is adjusted, a better quality of internal servicing

Martin24 | |

systems is recommended, the future uses of the
building are designed for, and the financial barrier
to widespread access to the models are removed,
then the commercial office conversion methodology
will be both more environmentally and financially
sustainable, while simultaneously ensuring a better-
built environment for everyone.
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Within this chapter, proposed adjustments
to the standard conversion model format will be
presented, providing potential solutions to the
prevalent problems that have been discussed in
Review. Their theoretical failures are noted while
emphasizing the necessity of the adjustments’
adoption to ensure that the conversion of commercial
office space is done with maximized efficiency. This
chapter finishes by providing a general summation of
the proposed conversion model.
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MODIFIED SITE SELECTION PROCESS

Commercial Office Conversion Models
(COCMs) must be redesigned if they are to begin any
amount of universal usage. While they can provide
some amount of effective service currently, their only
usage is for the highest quality commercial office
buildings that desire redevelopment, specifically
redevelopment into residential properties. While
there is no issue with having effective specialties,
COCMs possess the potential to be so much more.
This is the first issue within Commercial Office
Conversion Models that needs to be addressed. The
method in which it determines a building’s eligibility
for conversion. Currently, COCMs generally operate
by determining the proposed building’s proximity to
the “perfect residential apartment” and calculating
how much construction will be required to bridge
that gap.! This system is flawed, as only buildings
that are already close to being residential property
will be deemed eligible for conversion, but the
buildings being converted were not designed for that
occupancy type. This results in conversion models

300%
250%
200%

18.0%

only delineating Class A buildings that are above 6
storeys tall as eligible; these are properties that are
already ideal locations and can be converted with
relatively little effort. ( ) As mentioned,
only 1.9% of commercial buildings in Canada are
above 4 storeys, resulting in very few buildings
being potential options for conversion.?

As of 2024 estimates put commercial
office vacancy rates between 17% and 20%
and Canada needs 3.5 million additional
housing units by 2030 to restore affordability.’

If only 1.9% of all commercial buildings can
qualify for conversion by COCMs, then they will
not be able to address either of these issues facing
Canadians in 2025. The first adjustment to these
models comes in the form of expanding the eligibility
for conversion by allowing more buildings to meet
the required criteria.

To expand the criteria, the location of
vacancies must be determined. In breaking down
the commercial vacancies in Canada, a distinct trend

252%

20.0%

TI.1%

o /\/\/_/\—_\_J\' M 105%

5.0%

0.0%
2015 2016 2017 2018 2019

All Buildings = Trophy

2020 201 022 2023 2024
Class A == Class B/C

FIGURE 21. THE VACANCY RATES OF COMMERCIAL OFFICE BUILDINGS IN CANADA BY CLASS.
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emerges. Class B and C buildings have a significantly
higher vacancy rate than Class A or Trophy, and their
disparities in vacancy are further pronounced in low-
to-mid-sized cities. A prominent quality of Class A
buildings is a strong or identifiable location, which is
relatively easy for office buildings to attain in large
cities like Toronto or Vancouver due to the proximity
of amentities; a key reason why a majority of Class A
buildings are found in cities with a population above
500,000.* In mid-sized cities like Sudbury, Windsor,
or Sault Ste. Marie, it is much more difficult to attain
that level of quality that would quantify the building
as eligible because the city lacks the required
infrastructure to make a Class A quality location.

To allow buildings that are of a lower quality
to become eligible for conversion, the existing
standard categories must be expanded. That is why

VALUE

. Refers to the location of the building, and its surrounding area. The prade that a building receives in this category is based on if the location is desirable to a
: 0 potential tenant, based on proximity to amenities, A list of amenities would include but is not limited to: Grocery stores, Bus Stops, Work, Schools, ete.
Site Context 0

the first proposed change for Commercial Office
Conversion Models is an adjustment of the required
qualifications for building conversion.

The change to the qualification criteria must
come in two halves. First, the existing criteria must be
adjusted ( ), and then the new criteria must
be proposed. The set of proposed criteria is shown in

. Site Context’s percentage is going to rise
to 15% of the final grade, Building Form is reduced
to 15%, Floor Plate is reduced to 25%, Envelope
will remain the same, and finally, Servicing will be
reduced to 10%. Then, two new categories will be
added to the evaluation in Local Need at 10% and
Opportunity for Development at 15%.

Building Form

15%

Refers to the shape of the selected building and the amount of construction that would be required to make this shape compatible with a residential apartment
layout, The grade that a building receives in this category 1s based on how much construction will be required to make the form match that of an apartment. A
building that would generally receive a strong grade would have a Cube, Wedge, Slab or L-Shaped building.

Local Need

15%

Refers to the inherent community value that a con 1 buildng as not only job sites, but hubs for people. The grade that a bulding will receive
i this category is dependent on the value that a building provides to its community, and the damage that its vacaney is causing. The more important or
culturally relevant a building is, the better it will score in this category.

Floor Plate

25%

Refers to the size and shape that the floor plate of a building is, and the amount of construction that would be required to make this shape compatible with a
residential apartment layout. The grade that a building receives in this category 1s based on how much construction will be required to make the form match
that of an apartment. This differs from Building Form in that the size of the floor plate is significantly more important to the grade of a building. In the form
of a parabolic graph, a massive or tiny building would do poorly, but a mid-sized building would excel.

Refers to the exterior envelope of a sclected building, and the amount of construction that would be required to make it effective for residential purposes, The

Envclopc 1 0 ‘)/ grade that a building receives in this category is based on the effectiveness of the existing category. specifically the envelope's ability to resist the transfer to
0 air, water, heat, light, noise or any other unwanted element through it
Refers to the existing internal servicing systems within the selected building and the amount of investment it would require to update them. Internal systems
S s 0 include but are not limited to, HVAC, plumbing, electricity, fire safety, structural integrity. communications or any other component of the building that
crvicing 1 0 A) relates to providing comfort or amenities to the occupants. The grade that a building will recerve in this category is based on how much construction is
required to fix these systems,
Opportunily Refers to the vacaney status of the proposed bUi]d]lI.lg and the grade that a blfiidjng will receive Ihis category 1s uun?in:gcnl on the amount of time that it has
0 been vacant for. The grade that a building will receive follows a pattern similar to that of a parabolic graph, where buildings that have been vacant for 8+
for 1 0 A) vears of less than 2 years will receive relatively low grades, while buildings that fall into the midpoint of these will do well.
Development

FIGURE 22. THE PROPOSED CATEGORIES THAT COMMERCIAL OFFICE CONVERSION MODELS WILL USE INSTEAD OF THEIR EXISTING

CATEGORIES.
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Site Context’s value has been
raised from 10% to 15%, because
the location of the building is much

more important than most models will
ogpe s e concede. A commercial building that is
located in a prominent site with access
to public amenities like public transit, parking, or
other nearby businesses is much more valuable than
a commercial building that has no nearby amenities.
While these factors may not improve the financial
viability of the project, they do increase the quality of
life for the future residents. By increasing the value
of Site Context to 15%, this can be better represented
in the final grade.
The first reduction in value for a
grade is in the Building Form category,
(% reducing it from 30% to 15%. This shift
in value is because the building form is
moursat o Dot as crucial as it is perceived to be.
10Go By Gensler’s research, only 1 out of
the 5 building forms are ineffective for conversion
by nature, with the remainder being more dependent
on the Floor Plate.” ( ) Additionally, this
change comes with the adjustment of internal design
style. With the “Firefighter” style apartment layout,
inconveniently designed areas that result from
poorly shaped buildings create profitable regions
within the building. In a community-based style
of living, however, not as much space needs to be
dedicated to apartment layout, and instead, it can use
the “inconvenient” spaces as locations for communal
interaction between residents.
The next reduction in value is
the Floor Plate category, going from
30% to 25%. This is a lower reduction
than Building Form, as the Floor Plate
rigure 25 FLook - can and will be detrimental to building
office conversions. While Gensler only

states that 1 of the 5 building types will be ineffective
for conversion by nature, each category of building

Martin32 | |
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FIGURE 26. THE RELEVANCE OF FLOOR PLATES TO THE
ELIGIBILTY OF A BUILDING FOR CONVERSION

shape muses about the potential failure each shape
can encounter from an ineffective floorplate.® The
Floor Plate category needs to represent the “lion’s
share” of the percentage because its effectiveness will
almost always determine the potential of a building
for conversion. Its slight reduction comes from the
change in apartment style that can accommodate
more ineffective spaces and to reproportion its

weight to match the associated proposed categories.
The only category that will

remain unaffected is the fourth, in
Envelope, with 10%. The envelope of
the building is necessary to address,
FIGURE 27. regardless of the building’s quality. If
ENVELOPE LOGO . . ..

more efficient internal servicing systems

are going to be implemented, then their higher
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efficiency rates can only be guaranteed if the external
layer of the building can operate strongly enough
to allow it. Ensuring it retains its original value is

crucial in encouragiri%lan efficient exterior envelope.
e final existing category

that is being adjusted is Servicing,
and it is being reduced to 10%. This is
because in most conversion cases, the
FIGURE 25 existing servicing systems will require

SERVICING LOGO .
replacement in a redevelopment effort.

While there are no current statistics for Canada, in
2003 the average age of non-residential buildings was
17.9 years, and it can be assumed that this average is
consistent with the age today.” The average lifespan
of most internal servicing systems ranges from 15 to
25 years, meaning that most buildings will already
possess outdated and failing internal servicing
systems.® Additionally, due to most commercial
buildings in Canada not possessing any form of
environmentally friendly systems, typically, their
internal servicing systems will need to be replaced
to attain the sustainability requirements that COCMs
need to be aiming for.’” As such, the Servicing
category has been reduced to match the reality that,
regardless of buildings being converted, the existing
systems will most likely require replacement.

By adjusting the existing categories, an
accurate picture of the requirements of building
conversions is depicted. However, two more
categories need to be included that ensure that all
buildings that need to be redeveloped can qualify.

The first new proposed category

is Opportunity for Development at 10%.
Opportunity for Development refers to

the vacancy status of the building. The

FIGURE 29. score a building will receive in this

OPPORTUNITY FOR

DEVELOPMENT - category is dependent on the amount of

time that a building has been vacant for, following
the form of an inverse parabolic graph as depicted in
. A building that has been vacant for 1 or 2

OPPORTUNITY FOR DEVELOPMENT SCORE GRAPH

" fdeal Conversion Timeframe

Opportunity for Development Score

Years Vacant
FIGURE 30. APARABOLIC GRAPH OF THE VALUE A BUILDING
WILL RECIEVE IN A OPPORTUNITY FOR DEVELOPMENT

years likely does not require conversion as it likely
is simply waiting for its next commercial tenant.
Inversely, an office building that has been vacant
for 10 years or more will be extremely difficult to
convert due to damage done by various factors of its
vacancy and is better served with demolition than
conversion.'” A building will do best in this category
if it has been vacant for 3 to 7 years, as that duration
will not result in a damaged building, but not occur
too soon that another commercial tenant would use
the property without renovation. Additionally, this
window of time also serves as the point where the
financial value of the property would be at its lowest,
ensuring a cheaper conversion through minimizing
the initial investment."" Through the incorporation of
this category into the evaluation criteria, buildings
that have been vacant can begin to see priority for

conversion.
The other new category that

is being introduced is Local Need at
1 15%. Local Need highlights the fact
that a majority of commercial office
FIGURE O%-(}OCAL buildings are fixtures of their immediate
communities, acting not just as job

sites, but as hubs for people.'? This phenomenon is
especially true in mid-sized to small cities where the
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quantity of commercial office buildings is limited and
the majority are in prominent locations. Local Need
assesses the value these vacant properties provide
to their community and the damage their vacancy
is causing. Vacant buildings damage public health,
individual wealth, and public safety, thus Local Need
seeks to determine the required need for conversion.'
Simply stated, a building will score higher in this
category if their prominence and relevance to the
community is higher. See Appendix B for further
explanation of Local Need and Opportunity for
Development.

Through the adjustments to the existing 5
categories and the introduction of 2 new categories,
a more inclusive set of requirements that will allow
more buildings to qualify for conversion is generated.
These new categories do not examine the proposed
buildings for their financial feasibility as existing
COCMs do, but for the importance their conversion
represents. The intense focus on financial feasibility
does not serve the community in its efforts, instead
maximizing the profits that the owner of the building
can accrue. If these new sets of parameters can be
adopted by COCMs it can be ensured that they are
less exclusionary, and will allow “lower” quality
buildings to be converted.
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THE NEEDS OF THE COMMUNITY

The second key issue of Commercial Office
Conversion Models (COCMs) relates to the model’s
inability to respond to the genuine needs of the local
community. Their inability stems from two flaws in the
conversion model system. The first is that the “Perfect
Residential Apartment” (PRA) is the best housing
style for tenants, and the second is their failure to
properly engage the local communities. For COCMs
to become successful in these categories, they must
focus on meeting the needs of the community and
not on the prerogatives of the building owners. They
must change their definition of a Perfect Residential
Apartment to match the definition of a tenants perfect
apartment, and they must involve the community in
the decision-making process.

The Perfect Residential Apartment (PRA)
has been referenced a few times in this thesis, but
its definition is not linear. A PRA can be defined in
many different ways due to the nature of perfection,
and if any individual were asked for its definition, it
likely would change again. A PRA to a tenant would
most likely have a well-designed layout, ample

YALT MLy
Jawna] [ syin g 28
SUGLSAY TSIV

SENLATY 88

Negative Living Conditions

Abuilding that has maximized its profitability through
possessing the highest p tage of floor space dedicated 1o
rentable areas, with minimal space dedicated to “connection
spaces” (Hallways, stairwells, etc). Apartments within this
space are effective enough for tenants without costing beyond
the amount it can be sald for

Most Profitable Apartment

natural light, a convenient location, or any other
variety of features that allow the apartment to be
more comfortable to live in. However, a PRA to a
building owner has little to do with the actual living
conditions of the apartment. Instead their definition,
and the one used by COCMs by extension, defines
a Perfect Residential Apartment as a building that
has maximized its space to allow the most rentable
area possible.!* Take a standard residential apartment
that could be found in any North American city, as
shown in . In an individual’s definition, the
apartments may be decent, but they fail as a “perfect”
apartment. To a building owner, however, this is the
perfect apartment. In its “Firefighter” layout style,
its space has been maximized for profitability, and
its components are adequate for tenants to like the
apartment without the building costing a fortune to
construct. The second key issue of COCMs revolves
around the fact that they are developing housing that
only serves the building owners, and is only barely
adequate for the tenants.

The issue with the standard “firefighter”

Most Liveable Apartment

A building that has intentionally prioritized improving
the physical and mental wellbeing of its tenants through
the incorporation of ample natural light, biophilic desipn,
spaces for spontancous interaction, among others. Apartments
within these spaces treat profitability as a bonus, instead of a
Tequirement
Positive Living Conditions
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FIGURE 32. THE VARIATIONS OF THE DEFINITION OF A PERFECT RESIDENTIAL APARTMENT
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apartment layout is that it fails to provide spacious
or well-lit areas, or intervisibility of its tenants,
dampening their mental well-being.’® The style
of apartment that COCMs encourage should be a
community-living-based format.

The “firefighter” apartment layout was
originally developed as building codes began their
formation in North America, and forced building
owners to create living conditions that were
adequate for tenants.'® “Firefighter” style was a
significant improvement on the previous iterations
of apartment layouts, but its flaws have become
known as more research is conducted. Across
various studies that examine the links between
architecture and mental health, it is generally
concluded that semi-public spaces in apartments that
do not encourage intervisibility and fail to provide
spacious or well-lit areas significantly dampen the
mental well-being of their residents.'” “Firefighter”
style apartments actively remove spaces that would

provide intervisibility in favour of generating more
“rentable” floor space. The effects of this apartment
style in regards to the tenant’s mental well-being
have become pronounced with the recent COVID-19
pandemic, with strong international evidence
suggesting that loneliness has increased across all
gender and age groups due to this failure to provide
space for interactions.'® The solution to the lack
of intervisibility within these apartment buildings
is to redevelop the apartment layout, focusing on
community-based design, as shown in

Reducing rentable areas slightly to produce spaces for
tenants to interact with each other can significantly
improve their social interactions and help to reduce
symptoms of stress, depression, and unease among
others."

The next adjustment that must be made to
the method of design that COCMs use to develop
apartment buildings must come in the individual
apartment unit. With the rise in remote work,

-

FIGURE 33. AN IMAGE OF THE STANDARD RESIDENTIAL APARTMENT LAYOUT THAT HAS BEEN ADJUSTED TO ACCOMMODATE A

COMMUNITY-BASED DESIGN.
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apartment units must develop a space that can allow
workers to not damage their living conditions from
working remotely. During the pandemic, Canadian
remote workers felt discomfort due to inadequate
space and non-ergonomic furniture.’* Within
apartments, a relatively simple option to counteract
the negative effects of remote work would be to
implement a specialized space into apartments
that can operate as a personal office or a pseudo-
bedroom for newborn infants, with an iteration
of this type of space shown in . In the
proposed remote work apartment, there would be
ample space for tenants to operate which would not
significantly lower the amount of internal floor space
of the apartment. This designed space also should
possess ample natural light from a direct exterior
connection, and adequate office/furniture supplies to

Ample Natural Light
Adequate Furniture/Office Supplies

Semi-Private Work Space

\

ensure the worker is not restricted or in discomfort
while working. Introducing specialized remote work
spaces into residential units will help to ensure that
those working can do so as effectively as possible.
COCMs next recommended change is to
begin effectively responding to the local community.
Standard COCMs operate under the assumption that
their proposed conversion will be permanent and
can inherently meet the needs of the community,
but this is not the case. COCMs propose standard
mixed-use residential apartments, but they fail to
consult the community on what types of apartments,
what commercial spaces, and what the future of the
community looks like. Designing with a general
ignorance of what the community needs will result in
the community not utilizing the building to the extent
that a building owner would want, causing vacancy

FIGURE 34. APROPOSED LAYOUT FOR A REMOTE WORK APARTMENT AND ASSOCIATED RENDER
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within the property to come sooner. To resolve this
issue with standard COCMs, they need to conduct
in-depth community consultations to understand
exactly what types of apartments they need today,
what commercial spaces would be utilized the most
if installed, and what the future of the relevant
community is.

The exact types of studies that need to be
completed would be a Demographics, Economics,
and a Commercial Businesses study. These will
provide information on the exact type of people
living in the area, the general financial affluence of
the region, the types of existing businesses that the
community uses, and the proximity of amenities
like public transit or parking to the proposed site.
Examples of these studies are shown in

. Through incorporating the findings of
these studies directly into the operating practices of
COCMs, they can begin to respond as effectively as
possible to the needs of the local communities.

2.0 // REDESIGN
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Ward 10 Map
Population of Ward Total Dwellings
* . Size of Household
:’fg?e‘;'red to have grown by (.55% o 2

as af 2024 fo 16,276

Household Size

Working Age Pop.  Avg Household Size

*

*2021 2021

FIGURE 35. ADEMOGRAPHIC STUDY ON WARD 10 OF SUDBURY, WHICH HOUSES THE NATIONAL BANK SITE
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Sudbury’s Wards Map 11,155,581

Population by Age Group
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Food and Drink

® Little Montreal
@ The Night Owl
&) The Alibi Room
@ Peppi Panini
0 84 Station

@) Independence Living SM
@ Family Dental Health

(0 CIB Health

@ Shoppers Drug Mart

(@ Northwood Walk-in Clinic

Health Care & Social Assistance

Bar & Nightlife

@ Zigs Bar

@ The Grand

@ HQ NightClub & Lounge
@ Peddlers Pub & Eatery

@ The Coulson Entertainment

| Victorias Custom Framing
' Studio 35 Fashions

' Huckleberries Chocolatiers

Hospitality

@ The Studio
( The Radisson Hotel Sudbury
@ The Best Western

@ Northern Initiative for Social

(@ Sudbury Dental Group
(@ Elgin Street Pharmacy

¥ Rexall Pharmacy

@ Sudbury Mental Health

2 Money Mart

1! Bank of Montreal (BMO)
lorizon Partners
1) Scotiabank

) Royal Bank of Canada (RBC)

) Desjardins
0 CIBC
" Compass CPA

O YMCA

) Service Canada
. Service Ontario
 Tom Davis Square

A Greater Sudbury Police
Information

@ Vianet

@ CBC Sudbury
@ Radio Canada
@ Bell

@ The Townhouse Tavern €D Respect is Burning & La Casa Mexicana @ Tim Hortons @ Pho Noodle House
@ The Laughing Buddha @ Peppi Panini @ The Magical Bistro @ Pho Viet Delight & Cuppajo Expresso Bar
© Books and Beans € Bomn to Bake @ Pizza Pizza @ Tandoori Taste & Taj Bistro
@® Nourish Cafe @ La Fromagerie @ Kitchen Seven Six @@ The Bagel House (5] Wacky's
(D Beards Bakery and Coffee ) Subway @ Tokyo Sushi Sudbury @ Popular Pizza
€D Wander Food & Wine € Tea & Bloom @ Ranvees Eatery @ Sapporo Ichibang
€D Rosy’s Corner & 241 Pizza @ De Capo Cafe & Lounge @ Wallflower Cafe
) Gingersnap Hair Salon 1) Hair Central Sudbury 7 Lost Lanterns ) Foxy Nailz & Beauty Salon 0 Golden Comb
) BK Hair Salon @ The Spaal 61 Elm ) Bens Barbershop 1 Allusions Hair Design
() Painful Addictions Studio & Platnium Studio () Tangles Salon (' Nickel Range Unisex Hairstyling
(& Serendipity Day Spa () Caprice Hairstylists ) Heartache Tattoo Studio (! Pandemonium Salon
0 All About Massages @ His and Hers Salon ) Mishkiki Nini Tattoos () Exile Tattoo
Art & Entertainment
@ Art Gallery of Sudbury @ CKLU ' The Shoppes on Upper Elgin 7 Monteleone
@ Monique Legault Studios @ Sound Labs ) The Candy Store ) Querneys
(D Northern Lights Festival @) Imagine Cinemas " Robis Legacy Fumniture () The Underdog HQ
) The Refletorio @ Knox Hall ) Solstice and Stem ) Stage and Street
@) Place des Arts & Yes Theatre ' Reg Wilkinsons 0 LCBO
€ Cinefest & Sudbury Theatre Centre ) Librairie Panache 0 The Gory Hole

/' Rexall Pharmacy

" Rosery Florist

Professional Services

@ Akaiser Photography
& Lacroix Lawyers & Advocats

Admin & Support

@ Copy Copy
€ Northern Ontario Black Economic

@ Innovation Quarters

Educational

@ McEwen School of Architecture
@ CTS College

@ Modern College

@ APS Sur Lavenir

FIGURE 36. A COMMERCIAL/AMENITY STUDY ON SUDBURY’S DOWNTOWN CORE AROUND THE NATIONAL BANK BUILDING’S REGION
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l.... e _T""'

audend ap g

Ward 10 Map (W10)

Median Individual Income - W10

. .

Sudbury Average

*

*

% of Population
From Employme

*2021
Has grown by 24% since 2016

Median Household Income - W10

2021
Has grown by 20% since 2016

Sudbury Average

*

*

2021
Has grown by 22% since 2016

*2021
Has grown by 8% since 2016

FIGURE 37. AN ECONOMIC STUDY ON THE NATIONAL BANK BUILDING’S REGION, WARD 10.
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City of Sudbury Boundaries 131,155,581
Income by Household

> 5,000
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TRANSFORMATION INTO A RENEWABLE BUILDING

The third issue with Commercial Office
Conversion Models (COCMs) relates to their failure
to advocate for the sustainable development of
modern buildings through the improvement of their
servicing systems. In the standard operating practices
of COCMs, there is only intent for the upgrading of
existing internal servicing systems (ISS) to attain the
cheapest minimum required comfort of the future
tenants.”! This practice is another reason that Class
A commercial office buildings are often selected for
conversion, as their existing systems are already close
to operating at a capacity capable of accommodating
residential facilities. In these conversion scenarios,
only minor adjustments are required to the internal
servicing systems (ISS), so the architect and
associated conversion model will decide that is all
that needs to be done to the building’s systems. This
is an unsustainable process, as the building will still
use resources while not offsetting this consumption
in any way.

The first step towards making this conversion
process sustainable should come through the
attainment of Petal certification from the Living
Building Challenge (LBC). As of 2024, in Canada,
only approximately 0.8% of commercial buildings
attain some form of environmental certification.”
In a country whose commercial industry used over
1 million terajoules of energy, or 11% of Canada’s
total energy usage, this is one of many sectors that
needs to improve if Canada is to achieve a total
energy savings goal of 600 petajoules by 2030.* An
effective way to work towards accomplishing this
goal is the utilization of petal certification guidelines
from the Living Building Challenge (LBC).

The Living Building Challenge (LBC)
is a set of guidelines that establishes standards
for developing sustainable built environments,
emphasizing the usage of renewable resources, strong
public health, and human equity.** Certification in
the LBC can come in 5 forms; Zero Carbon, Zero

Martin 46 | |

Energy, Core certification, Petal certification, and
Full certification.” To gain certification comes from
attaining imperatives that have been specifically
designed to ensure that any building can positively
enhance the natural environment through 7 “petals”;
Place, Water, Energy, Health+Happiness, Materials,
Equity, and Beauty.?® These imperatives are shown
in . The certification that COCMs should
attempt to achieve is Petal certification, as it has the
best ratio of initial investment to final resulting profit
and can be reasonably obtained in most renovation
projects.?’

Petal certification can be attained by meeting
the criteria of the 10 core imperatives as well as
all of the imperatives in one of the Water, Energy,
or Materials petals.”® The requirements of the 10
core imperatives are shown in . The
requirements of each imperative typically entail
holistically designing each factor of the building
with a prioritization in the preservation of the natural
environment. The imperatives of the Water, Energy,
and Material petals can be understood as consuming
fewer resources than the building can produce or
reuse. Their exact requirements are shown in

, and attaining their physical requirements can
be done through the implementation of sustainable
systems.

The sustainable systems definition being used
in this context refers to the usage of internal servicing
systems to improve the performance, durability, and
quality of a building, while reducing the usage of
natural resources to meet human comfort needs. The
overall objective of sustainable construction, and
systems by extension, is to reduce energy usage and
protect the natural environment.” Some examples
of these types of systems are shown in

These systems can range from smart lighting
schematics to reduce the amount of energy wasted on
uninhabited spaces, to rainwater harvesting systems
that can supplement the water consumption of the
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TRANSFORMATION INTO A RENEWABLE BUILDING

building and while Figure X shows some systems, it
is far from an exhaustive list. There are thousands of
different types of sustainable systems, and this thesis
can only scratch the surface of their quantity.

The exact type of sustainable systems for
a building will vary heavily depending on many
different factors, and thus, no blanket recommendation
can be made for the exact types of internal systems
that can be utilized. Every building exists in a unique
ecosystem, with its internal components all possessing
some form of variation from another building. That
being said, some systems will operate with some
level of effectiveness regardless of their location
in mid-sized cities within Ontario. These types of

SUMMARY MATRIX

The Living Bullding Challenge is composed of
20 Imperatives grouped into seven Petals, Some
imperatives are not required for all Typelogies.

New Building

Ecalogy of Place
i’ 02 Urban Agriculture
PLACE -
03 Habitat Exchange
Qw08 Human Scaled Living

@ w05 Responsible Water Use 3

WATER By
._'| 06 Met Positive Water {%}“
) 07 Energy + Carbon Reduction
ENERGY =
m (08 Net Positive Carbon
| o 09 Heaithy Interior Environment
HEALTH + .
HAPPINESS | 10 Healthy Interior Performance
M Access to Nature
| O "Iz. Responsible Materials
13 Red List
MATERIALS 14 Responsible Sourcing
15 Living Economy Sourcing
16 MNet Positive Waste
jo 17 Universal Access.
EQUITY
@ 18 inciusion
© 19 Beauty + Biophilia
BEAUTY _ 2
o 20 Education + Inspiration

Building
Ranoval

systems are what need to be incorporated, whenever
possible, into commercial office conversions.
Examples of these include drain water heat recovery
coils, solar cells, interior solar shading devices,
smart lighting schematics, greywater recycling
systems, interior green walls, rainwater harvesting
systems, and wastewater heat recovery systems, with
all of these systems’ definitions and explanations
in and Appendix C. These systems will
be referred to as the “Core” systems that will most
likely be implemented within any commercial office
conversion, as their local environment and existing
ISS allow. The exact efficiency of these systems
within specific buildings can not be determined until

0“

I
’ Landscape +
otoricr Infrastructure WATER:
MNurt Pasifive
‘Water Uiz

ENERGY:

Mot Positive
Energy Use

CORE IMPERATIVE

SCALE JUMPING
ALLOWED

HANDPRINTING
IMPERATIVE

IMPERATIVE REGQUIRED
FOR TYPOLOGY

o
o
[

REQUIREMEMT
DEPEMDENT OMN SCOPE

o
i

| NOT REQUIRED FOR
TYPOLOGY

FIGURE 38. ACHART OF THE FULL LIST OF REQUIREMENTS ASSOCIATED WITH THE LIVING BUILDING CHALLENGE
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TRANSFORMATION INTO A RENEWABLE BUILDING

they have been implemented and operating for a
year, but generally speaking, if all of these systems
are incorporated on some level into the conversion
project, the water and energy petals will be relatively
easy to attain.*® To further assist in attaining petal
certification, any ISS that the public can directly
interact with should be supplemented with some
amount of informational material to allow the viewer
to learn more about the system and how it can be
applied to their life.

One of the first criticisms that often arises
from sustainable architecture is its financial burden
on a project, rendering construction impossible.’!
While there is some truth to this opinion, as
incorporating sustainable systems into construction
efforts can raise the initial costs of the project, the
long-term cost savings significantly outweigh the

Plant Wall

Awallin 2 central location that grows
foliage for user experience. Wil be
watered through greywater system

Solar Cells

A series of south facing solar
cells should be encouraged

In-floor Water-based
Radient Heating System

on roofs of bulldings
A water radient heating systerm will be
used to provide heating to raoms in

converted buildings
Central Mechanical
Extract Ventilation (c-MEV)
A quieter and more efficlent HVAC system that
exlracts moisture laden air out of wet rooms

and provides it to dry areas.

Warm Lighting

Use warmer coloured lighting
to encourage comfort among users

Smart Lighting Scheme ¢ i

Use lighting schemes that are only active

when people actually need them Supplement power from municipal sources

1

7

Supplemented Power ! \

with power generated on site. Return power

o grid if there s excess

minimal initial costs.* The initial construction cost
of a building represents only approximately 15%
of its total expenditure, with the remainder coming
from operational costs.* The usage of energy-
efficient, environmentally friendly technologies can
decrease energy usage in commercial buildings by
20-30% and up to 40% in optimal circumstances.**
Commercial buildings within Canada are not as
efficient or sustainable as they need to be to help
Canada meet its climate goals, and very few have
any form of positive impact on them. It is paramount
that the construction industry take tentative steps
towards carbon neutrality in their buildings.
Improving Commercial Office Conversion Models
(COCMs) by implementing the requirements to
attain Petal Certification from the Living Building
Challenge can allow commercial buildings to offset

Green Roof
A space for garden growth

on the reoftop. Will be watered
through greywater systerm.

Interior Solar Shading

A series of Internal and Exterior Solar
Shading devices should be added to
imprave user comfort

Electric Vehicle

Charger

Add spaces in parking lots 1o
encourage the usage of
electric vehicle

= Low Flow Flush Toilet

A toilet that uses significantly less
water than the standard flush tailet

- Drain Water Heat Recovery

A copper coil that attachs 1o most water outlets
that absorbs heat from used water and
recycles it

= Greywater System
1 A water treating system that cleans used
% water and recycles it for use. This system
can also be used to recover heat from wastewater
Modern Water Tank
Implerment a modem standard water tank that
uses the DWHR and Wastewater Heat Recovery
systemn to heat water faster

FIGURE 39. A GRAPHIC WITH EXAMPLES OF SUSTAINABLE SYSTEMS THAT A BUILDING CAN IMPLEMENT
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TRANSFORMATION INTO A RENEWABLE BUILDING

Imperative

Ecology of Place

Definitions

Human Scaled Living

- All projects must maintain or increase the density of the site and support a human-powered lifestyle

- All projects must provide spaces for occupants to gather and connect with community, provide sufficient secure human-powered vehicles
storage, provide a minimum of 2 electic vehicle charging stations, and minimize impervious surfce parking to less than 20% of project
boundary

- All projects must reduce single-occupancy vehicle trips and trips by fossil fuel-based vehicles by 30%

- All projects must implement at least four of the following best practices:

1. Consideration and enhancement of pedestrian routes, including weather protection on street frontages;

2. Advocacy in the community to facilitate the uptake of human-powered and public transportation;

3. A transit subsidy for all occupants of the building (if owner-occupied) or a requirement for tenant employers to provide such a subsidy;
4. Carpool coordination assistance;

5. Access either to subsidized car sharing and/or to hybrid or EV fleet vehicles.

6. Regular survey of occupants to determine current fossil fuel-based SOV trips;

7. Site the project in a ZIP/postal code that has a Walk Score of at least 90;
8. Site the project in a ZIP/postal code that has a Bike Score of at least 90;
9. Site the project in a ZIP/postal code that has a Transit Score of at least 90.

Water

Responsible Water Use

- All projects must demonstrate a 20% reduction in the embodied carbon of primary materials and exterior materials compared to a baseline
building of equivalent size, function, and energy performance

- All projects with interior materials in scope must select interior products with a lower than industry average carbon footprint for product
categories for which embodied carbon data are readily available

- All projects must be designed to be “zero ready” through strategies such as designating area(s) and/or pre-installing wiring and connections for
both electric vehicle charging and future installation of renewable energy systems

- All projects must achieve an energy efficiency target over a 12-month period (after accounting for on-site renewable energy generation), as
compared to a typical existing building with comparable climate, size, use, and occupancy, and combustion

- All projects must have a maintenance plan in place to monitor and reduce fugitive refrigerant emissions

Happiness

Energy + Carbon
Energy Reduction
Health + Healthy Interior

Environment

Materials

Responsible Materials

- All projects (except single-family residential, multifamily residential up to four units, and projects under the Landscape + Infrastructure
Typology) must incorporate one product certified under the Living Product Challenge
- All projects must have at least 50% of wood products be FSC, salvaged, or harvested on site either for the purpose of clearing the area for
construction or to restore or maintain the continued ecological function of the site. The remainder must be from low risk sources

- All projects must have 20% or more of the materials construction budget must come from within 500 kilometers of the construction site

- All projects must divert 80% of the construction waste material from the landfill and provide dedicated infrastructure for the collection of
recyclables and compostable food scraps during occupancy

- All projects must NOT have volatile organic compound (VOC) content of any wet-applied products that exceed thresholds established in
South Coast Air Quality Management District (SCAQMD) Rule 1168 for Adhesives and Sealants (as amended November 4, 2022) or CARB
2007 Suggested Control Measure (SCM) for Architectural Coatings Table 1

Equity

Universal Access

Inclusion

- All projects must have a Just label for at least two project team organizations with an integral role in decisions during both design and
construction phases, and an additional five organizations involved in the project must complete a Just Self-Assessment

Beauty

Beauty + Biophilia

Education + Inspiration

- All projects must provide:

1. A Living Building Challenge Case Study

2. An annual open day for the public

3. A copy of the Operations and Maintenance Manual

- All projects (except single-family residential) must:

1. Provide a simple brochure describing the design and environmental features of the project
2. Install interpretive signage that teaches visitors and occupants about the project

3. Develop and share an educational website about the project

4. Include one Living Future Accredited Professional on the project team

FIGURE 40. A CHART WITH THE DEFINITIONS OF EACH CORE IMPERATIVE
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Definitions

- All projects must supply one hundred percent of the project’s water needs through captured precipitation or other natural closed-loop water
systems, and/or through recycling used project water, and all water must be purified as needed without the use of chemicals. No potable water
may be used for non-potable uses

- All projects must address all grey and black water through on-site treatment and management through reuse, a closed loop system, or
infiltration

- All projects must incorporate a resilience strategy to provide drinking water for up to a week for all regular building occupants through water
storage on site

Petal Imperative
Responsible Water Use
Water
Net Positive Water
Energy + Carbon
Reduction

Energy

Net Positive Carbon

Responsible Materials

Materials

Red List

Responsible Sourcing

Living Economy
Sourcing

Net Positive Waste

- All projects must supply 105% of their project’s energy needs through on-site renewable energy on a net annual basis, without the use of
combustion

- All projects must set a goal to achieve below the ILFI-approved embodied carbon threshold for the upfront embodied carbon of the project
(lifecycle stages A1-AS5)

- All projects must disclose and offset 100% of the embodied carbon emissions (tCO2e) associated with life cycle stages A1-AS5 of primary
materials, exterior materials, and interior materials through on-site carbon-sequestering materials and/or by a one-time carbon offset purchase
through an ILFI-approved carbon offset provider

- All projects must develop and incorporate a resilience strategy to allow the building to be habitable for one week, or otherwise participate in
support for the local community in a disaster, through the use of batteries, storage, etc

- All projects must avoid the following Red List chemical classes in 90% of the project’s new materials by cost. In situ materials do not need to
be removed or vetted for Red List chemical classes

- The project must incorporate place-based solutions and contribute to the expansion of a regional economy rooted in sustainable practices, prod

FIGURE 41. ACHART WITH THE DEFINITIONS OF THE CORE IMPERATIVES WITHIN THE WATER, ENERGY, AND MATERIAL PETALS

the environmental impact they possess, and produce
significant cost savings for both the owners and the

users.
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Core Internal Servicing Systems

System Type of System How it Works Caveats that Could Prevent its Usage Further Reading
Warm Lighting refers to introducing light bulbs within The main reason this would not work within a space is if “Dim to Warm - What It Is and How Does It Work?” RC Lighting,
spaces that can emit warmer colours that will increase the productivity is valued highly, as warmer lights often lead to | December 14, 2021. https:/rclite.com/blog/dim-to-warm/.
comfort levels of people within it. This system is also often | more comfort in users, and less productivity.
Warm Lighting Poer accompanied by "dimmer" switches which help occupants
choose the colour of the lighting themselves.
Smart Lighting Schemes refers to creating automatic lighting | These systems may only not work if the initial investment is | Charlton, Alistair. “A Beginner’s Guide to Smart Lighting:
systems that will shut off or turn on based on the movement |too steep for a developer. As is the issue with most Everything You Need to Know.” TechRadar | the technology
within a space. They can also run on schedules so that they | "sustainable” systems, smart lighting systems are more experts, August 1, 2023. " N i .
L. . L . . - ? https: .
Smart Lighting Scheme et are only on during certain points of the day. expensive than just utilizing standard lights. e v sp— g w—
Programmable Thermostats refers to using a "smart" These will be significantly less effective in spaces that “Programmable Thermostats.” Energy.gov. Accessed March 14,
thermostat that can adjust the temperature within a space so | possess the potential to be used 24/7, especially places that ~ |2025.
that it is not using as much energy at times when the space is |utilize the concept of polyarchitecture aupss ELCIEY.COV/CIICIBY SAVET oAt
Progr ble Ther fat Power unoccupied.
Solar Cells/Panels refers to a set of panels that face towards |Solar Cells will operate significantly less effectively in Marsh, Jacob. “How Do Solar Cells Work? Photovoltaic Cells
the sun and generate power, converting solar energy to spaces with no or little sun. Explained.” EnergySage, July 25, 2024. .
electrical energy. https://www. P lls/.
Solar Cells/Panels Power
Solar Shading Devices are attachments for windows on Similar to Solar Cells, if there is not enough sunlight, it will |Zone, Architects. “Getting Familiar with Solar Shading Devices.”
buildings that will work to limit the amount solar radiation | be difficult to justify the usage of these devices ARCHITECTS ZONE, September 16, 2020.
that can enter a space. These devices can be installed on HUDEH shading-devices/.
Solar Shading Devices Power either the inside or the outside of a window.

Drain Water Heat Recovery
Systems

Modernized Water Tank

Low Flow Flush Toilets

Rainwater Harvesting
System

Green Roof

Plant Walls

Greywater Recycling System

Drain Water Heat Recovery Systems are attachments for
draining pipes that capture heat from warm water flowing
within the pipe and allow its reuse elsewhere. Typically it is
a simple copper coil that is wrapped around a pipe.

These systems may only not work if the initial investment is
too steep for a developer. As is the issue with most
"sustainable" systems, DWHR systems are another initial
expense that clients would like to avoid. It must be noted that
the long term benefits of DWHR systems significantly
outweighs that, but that's on you to convince the client of.

Canada, Natural Resources. “Government of Canada.” Natural
Resources Canada, January 14, 2025.

https: canada.ca/energy-effici
eat-recovery.

{fmeEh

Modernized water tank upgrades are a common step taken in
the conversion of most buildings, regardless of conversion
design methodology used. Updating the existing water tank
to a modern version will ensure a significantly more effective
and longer lasting system. Water tanks in general are water
supplies that operate with pumps to provide instantaneous
water to its users

The only situation I can conceive of for a building not
needing a modern water tank is if it already has one.

Wotzak, Rob. “All about Water Storage Tanks.” This Old House,
September 17, 2024.
https://www.thisoldk lumbis
-storage-tanks.

23471934/guide-t 1t

A Low Flow Flush Toilet is a type of toilet that has been
adapted to use significantly less water per flush through the
usage of a specially designed cistern and siphon that allows
the removal of feces and excreta with less water. They often
also include a dual flush system with one flush designed for
urine and the other designed for feces.

These systems can struggle in commercial settings due to
individuals disdain for cleanliness in public spaces, and the
toilets have a higher likelihood of clogging.

Stauffer, Beat. “Low-Flush Toilets.”
https:; m.i trient-cycl toilet-s
ystems/low-flush-toilets#:~:text=A%20low%2Dflush%200r%20lo
w,and%20excreta%20with%20less%20water.

SSWM, May 13, 2019.

A Rainwater Harvesting System captures, diverts, and stores
rainwater from rooftops for later use, generating stores of
non-potable water. Typical use of this stored water comes in
landscape irrigation, wash applications, and toilet flushing
among others.

These systems are generally not useful in situations where
there are no adjacent systems that can utilize the stored
water. Instances like a lack of infrastructure for water reuse
or no green spaces that require watering.

“Rainwater Harvesting Systems Technology Review.” Energy.gov,
February 21, 2025.

https://www.energy.gov/femp/raii i t tech
logy-review#:~:text=Rai ©20harvesting¥ 02C%
20diverts%2C%20and,and%20toilet%20and%20urinal%20flushin
2

A Green Roof is an extension of the existing roof that
contains a minimum additional layers of waterproofing, root
repellent, drainage, filter cloth, a lightweight growing
medium and plants. This system works by allowing plant
growth on buildings and reducing the urban heat island
effect.

If a green roof is not adequately taken care of, it can become
an unpleasant eyesore or become overgrown with weeds

“About Green Roofs.” Green Roofs for Healthy Cities. Accessed
March 14, 2025. https://www.greenroofs.org/about-green-roofs.

A Plant Wall is groups of panels full of plants that are grown
vertically using hydroponics on structures that are either
free-standing or attached to walls. These systems create
walls that are covered in vegetation instead of standard
facade treatments,

If a plant wall is not well maintained it can fail similar to a
green roof, or if they are irrigated poorly, they can fail.
Selection of plants is also important as some plants will
"shed" and cause lots of waste to accrue in the area

“The Ultimate Guide to Living Green Walls.” Ambius . Accessed
March 14, 2025.
https://www.ambius.. i
n-walls.

Greywater Recycling Systems are a conglomerate of various
features that work together to reuse greywater, typically for
non-potable uses unless an intensive purifying system is
installed as well. Fully recyclable Greywater Systems
typically incorporate a Septic Tank, a Sand-filter, a Pump Pit,
and some form of planter bed to take water from sources
within the building and reuse it.

Greywater Systems are typically rather expensive, but can
recuperate their costs over time. They can also fail as
Rainwater Harvesting can if they do not possess an intensive
cleaning unit or a place to reuse non-potable water.

Goncalves, Luis. “Greywater Systems from Recycling to
Filtration.” GroundStone Onsite Waste Water Services, October 17,
2023. https: i a/2018/08/grey t

FIGURE 42. AFULL LIST OF “CORE” SUSTAINABLE SYSTEMS
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FUTURE-PROOFING THE BUILDING

The fourth key issue that Commercial Office
Conversion Models (COCMs) must address is their
lack of consideration for the future uses of the
converted building. In standard operating practices,
COCMs design building conversions with the sole
intent of constructing residential properties for the
immediate use of prospective tenants, but provide
no consideration for the tenants that may come
next. Designing buildings with no consideration for
their future use is a disservice, not only to the built
environment but to the natural environment as well.
Buildings operate on a relatively consistent timeline,
with a renovation or conversion becoming a necessity
every 15-20 years of their lifespan.®® ( )
Many buildings undergo multiple conversions in
their lifespan, like transforming from a steel plant to
a furniture outlet store, a furniture retailer and now a
vacant property in the case of the Old Roy’s Furniture
Building in Sudbury.*® ( ) Buildings must

adapt constantly to ensure their continued usage, but
due to the lack of initial planning, these conversions
generate masses of waste, with the construction
industry generating 4 million tons of waste per year in
Canada.’” A prominent percentage of that waste is due
to the inability of stud frame walls to be reused when

FIGURE 43. THE ROY’S FURNITURE BUILDING
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a building is converted.*® For COCMs to possess the
capacity to constantly repurpose buildings with the
lowest environmental impact possible to ensure the
building’s perpetual usage, they need to incorporate
some level of planning for potential future usage and
utilize reusable wall components for potential future
conversions.

Future usage of any property can not be
predicted with any certainty, as the speed at which
the world changes can create obsolescence at record
paces. What can be planned for is the fact that the
building will need to change, and the internal walls
will need to be adjusted. For Commercial Office
Conversion Models (COCMs) to effectively address
this, they must begin the utilization of prefabricated
modular wall components.

Structural insulated panels (SIP), a building
construction assembly type that consists of oriented
strand board(OSB), expanded polystyrene (EPS),
and a second oriented strand board glued together
with a specialized adhesive to create a sandwich of
sorts, was a heavy inspiration for the proposed panel,
Fibre S and Fibre 1.*° SIPs are typically constructed
as 4’ x 8’ panels with a simple frame to attach to the
building, and are more environmentally friendly than

EXTERIOR

SHEATHING INTERIOR

SHEATHING

FOAM
CORE

FIGURE 44. THE STANDARD FORM OF A STRUCTURAL
INSULATED PANEL
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standard stud frame walls due to their efficiency of
construction and lower material usage.* Despite this,
their effectiveness in modern construction is limited.*!
Despite their moderate environmental benefits, SIPs
are not used in typical modern construction because of
their inconvenient sizing, non-eco-friendly choice of
insulation, difficulty in modifying post-construction,
and a lack of professional knowledge for installation
among installers.*?

Fibre is designed to address these issues
and the requirements for effective Commercial
Office Conversion Models. ( ) It is two
types of small interlocking panels that are more
environmentally effective, better soundproofed, and
have the potential to be more financially efficient than
both standard SIPs and stud frame walls. The first
panel is the apartment separator panel (Fibre S) and
the second is the apartment interior panel (Fibre I),
both shown in . Shown in is the
final construction of these panels. Fibre S is designed
to operate as a wall between two occupancies, while
Fibre I operates as an internal wall of an occupancy.
The connection style of both panel types is shown in

. They are connected through 1 x 4 wood
veneers that overlap the panels and are then nailed
in. These panels are then assembled with a frame that
connects to the panels through the same 1 x 4 wood
veneer and to the existing building through similar
methods of a standard wood stud frame wall, using
bottom and top plate pieces that are bolted to the
floor.

Both versions of Fibre are more agile than
standard SIPs due to their reduced size at 1100mm
x 580mm, which ensures that a single individual can
carry panels without the crane that SIPs need.* The
smaller size also allows for individual panels within a
wall to be replaced without the removal of the entire
wall as demonstrated in . A panel could be
removed through detaching the “connection pieces”
that line the edges between panels before taking the

FIGURE 45. A RENDER OF THE FIBRE PANELS

damaged panel out, and allowing for a new panel
to easily replace it. This also works to allow the
future conversions of the building to be completed
without needing to waste the existing panels, as they
can simply be moved to the new position that the
next occupancy requires, ensuring that post-design
modifications can be completed with relative ease.
This connection style allows for small-scale servicing
to easily run through the panel as shown in

; as these horizontal cuts run through the entirety
of the wall system, wiring or other smaller servicing
systems can run through them and be brought to their
intended destination.

Fibre ensures it is more environmentally
friendly than SIPs and standard stud walls through
its material decisions. While standard SIPs and
most stud frame walls use EPS for insulation, or a
similar alternative, Fibre uses rigid wood fibre board
(RWFB).** RWFB is an insulation type that possesses
similar thermal performance qualities to EPS (

), but it’s constructed of discarded wood fibres
from sawmills, thus ensuring that once a panel must
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FIGURE 46. FIBRE I AND FIBRE S, THE APARTMENT INTERIOR PANEL AND THE APARTMENT SEPARATOR PANEL
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Material | Quantity Description Length
88.58 » A series of wood studs that will line the
WoodSlat | ¢ s | exterior of the panels. 491.1 mm
Finishing 254x101.6 x 2438.4 mm
A panel comprised of wood strands to
| 1 Panel protect the internal assets 2201.164 mm
12.7 % 1219.2 X 2438.4 mm
Two sheets of MLV to ensure maximum
1 Sheet | soundproofing of each panel 2201.164 mm
4x1219.2x 3048 mm
;s Rigid wood fiber boards to insulate the
S RS | pancl pariels 2201.164 mm
Fiber Board
60 x 600 x 1100 mm
5 Material List - Apartment Separator - Per Panel
N/A
126.68 |
3 Apartment Separator Panel - Elevation
1:10
Material | Quantity Description Length
62.23 Wood Slat A series of wood studs that will line the
Vi, 20 Studs | exterior of the panels. 491.1 mm
Finishing 254x 1016 x 24384 mm
A panel comprised of wood strands to
1 Panel protect the internal assets 2201.164 mm
12.7x 1219.2 x 2438 4 mm
. Rigid wood fiber boards to insulate the
Rigid Wood | Panel | panels 2201.164 mm
Fiber Board|

|

100.39

Apartment Interior Panel - Elevation

O

1:10

40 x 600 x 1100 mm

6 Material List - Apartment Interior - Per Panel

N/A
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be discarded, it is fully recyclable.* Through the
implementation of these panels, the core imperative
of Responsible Materials from the Living Building
Challenge can begin to be attained in renovation
projects. Responsible Materials requires the usage of
at least 1 “Declare” label product, incorporating 1
product certified under the Living Product Challenge,
use 50% wood products that are FSC, salvaged,
or harvested on-site, 20% or more of the materials
must come from within 500 kilometres of the site,
the project must divert 80% of construction waste
material from the landfill, and the volatile organic
compound content of any wet-applied products must
not exceed regulatory thresholds.*

The usage of Fibre panels can work towards
the direct attainment of this imperative because it is
constructed of more than 50% wood products that
are locally sourced, and its recycled wood product
in the rigid wood fibre board. The source locations
of each product is shown in . While
these prototype panels are not a Declare product
or a product certified under the Living Product
Challenge, they do possess similar features to many
of the products that are certified, like the Tectum
Wall panels composed of Wisconsin Aspen trees and
the Owens Coming Ecotouch insulation, composed
of 65% recycled materials, and thus would likely
possess the means to be certified if it were applied
for.¥

Fibre panels are better soundproofed due to
their incorporation of Mass Loaded Vinyl (MLV)
and the inherent qualities of RWFB in the Fibre
Spanels. MLV is a dense, thin, and flexible material
that can block sound, which is most commonly
used in building construction to reduce airborne
noise transmissions between rooms or from external
sources.”® What must be noted is that MLV is not
an environmentally friendly product and could
jeopardize its certification as a Declare product, as
it is non-biodegradable, its production involves the
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usage of petrochemicals, it lacks any proper recycling
infrastructure, and its production often contains toxic
additives such as flame retardants and plasticizers.*
The reasoning to justify its usage in the Fibre S panel
is the noise reduction it provides, as the incorporation
of MLV on the panels allows its STC rating to be
51.3. Comparing the calculated STC rating of these
panels to the standard STC rating chart shows that
the incorporation of MLV panels would ensure that
only loud sounds could be heard, but they would be
very faint.*® ( )

The Fibre panels are also more effective than
standard walling types in their financial burden to a
design project. Both versions of Fibre are cheaper
than the average cost of either stud frame wall as
displayed in , with wood and steel stud
frame walls averaging between $11-$32 sqft.>! Fibre
S and Fibre I cost approximately $20.34 and $7.61
per sqft respectively, with their price difference
coming from their differing assemblies. Fibre S will
occasionally cost more per sqft than the standard
stud frame wall of steel or wood due to the general
variance in cost of installation and materials, among
others, but Fibre I is the cheapest of the compared
assemblies due to its low material usage. This cost is
also minimized through the usage of locally sourced
materials and simple methods of installation.

In the standard installation of stud frame
walls, the cost of installation often comprises 31-36%
of the final wall budget and is significantly lower in
SIP installation.>? In SIP construction, the installation
costs only comprise approximately 15.5-18% of
the final budget because they require significantly
less labour, which is a strong contributor to their
comparatively lower price point.® The exact cost of
labour is unknown as Fibre is only a conceptual wall
type; it can be estimated to be similar to SIPs due to
identical construction methods, no heavy machinery
requirements, but more panels to install.
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FIGURE 48. AN IMAGE DEMONSTRATING HOW THE FIBRE PANELS CONNECT
FIGURE 49. A GRAPHIC DEMONSTRATING THE PROCESS FOR REPLACING A DAMAGED FIBRE PANEL

I| [ T3 STC Ratings What can be heard
: 3 25 Soft speech can be heard and understood
| L
I ! 30 Normal speech can be heard and understood
'H L 35 Loud speech can be heard and understood
5 40 Loud speech can be heard but not understood
45 The threshold at which privacy begins
50 Loud sounds can be heard but are very faint
At this level, good soundproofing begins. Neighbors
Ly, e 60+ generally are not disturbed by very loud speech
FIGURE 50. THE METHOD IN WHICH SERVICES CAN RUN FIGURE 51. ACHART HIGHLIGHTING THE MEANING BEHIND
THROUGH A PANEL DIFFERENT STC RATINGS
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Commercial Office Conversion Models
(COCMs) consistently fail to address the extreme
amount of waste entering Canadian landfills
through their redevelopment techniques. COCMs
do not advocate for the reuse of existing internal
materials of existing buildings, and that is a trend
that must be addressed. Through the incorporation
of Fibre panels, the amount of waste generated in
the conversion of office buildings can be reduced,
less toxic materials will be required in construction,
the speed of conversion can be improved, and future
redevelopments of the building can be planned for,
all while also improving the comfort of future tenants
through higher STC ratings between units. The usage
of Fibre panels instead of the standard stud frame
walls can help to ensure that the conversion of offices
is more effective both today and in the future.

Financial Performance

‘Wall Type Composition of Wall Individual Materaial Cost (per Sqft)(§)  Cost for 8'x10' Wall (80 Sqft) ($) Cost per Sqft ($) Material Cost (per Sqft) () Estimated Cost of Installation (§) *

19.05mm Wood Stud 145
19.05mm OSB Sheet 0.624
4mm Mass Loaded Vinyl 4.82

Separator Panel 60mm Rigid Wood Fiber 3.45

p e SR e 1,585.90 20.338 17.238 31

19.05mm OSB Sheet 0.624
19.05mm Wood Stud 1.45
19.05mm Wood Stud 1.45
19.05mm OSB Sheet 0.624
40mm Rigid Wood Fiber 23

Interior Panel 19.05mm OSB Sheet 0.624
o e ey o 593.22 7.608 6.448 1.16

16mm Gypsum Board
92mm Fiberglass
or 92mm Wood Stud

Wood Stud Frame fomnilGypsumiBoard 880-2,560 11-32/sqft

16mm Gypsum Board
70mm Fiberglass
or 70 mm Steel Stud

Steel Stud Frame ke (Epetrm LTl 1,360-2,560 17-32/sqft

12.7mm Drywall
12.7mm OSB
89mm EPS

Standard Structural
Tnsulated Panel rsr:P) 127mm OSB 560-960 7-12/sqft

* Cost of installation is difficult to determine as far too many factors can cause it to vary. It has been roughly matched to the estimated cost of installation of a SIP wall
** Cost of Materials are estimated, but are not finite due to the fluxuating costs.
*** All material costs are calculated in CAD.

FIGURE 52. ACHART HIGHLIGHTING THE FINANCIAL DIFFERENCES BETWEEN FI/BRE AND STANDARD WALL COMPOSITIONS

Martin 60 | |



2.0 // REDESIGN

FUTURE-PROOFING THE BUILDING

.-"{ _(x]‘.l:l Hhcu':_:s.
~ e .-I & :
s T o Sudbury
e NN - - .
127 3 AR ~. _French River
A ::s_ .._' :‘;_ . . (.l i 4 .
; P 1 e A .;'-__..'_‘x-'l Wood Suuds 14 Wood Studs
I ; r’:_r .-" | = Y | 4
o ) Ja W L
..I :t ..-‘-I. -
; i PR ( G
l' ] , - "g Mass Loaded Vinyl P — et =
' y \ ), .
y I H'cl'“ \ -~ ik I
: ; | | <& .~ Toronto L~
' | P S i
|.. ".I 1~ &
! ] e & -
i H ¥ e — ot

FIGURE 53. A MAP OF ONTARIO WHERE ALL OF THE PARTS FOR FIBRE PANELS CAME FROM

Rigid Wood Fibre Board
Vapour Diffusion Factor 30-70 4

Compressive Strength (kPa) 100 70

Short-term Water Absorption (kg/m2) 0.5-2 1

Specific Heat Capacity 1450 2100

Fire Reaction Euro Class F E

Nominal Thermal Conductivity (W/mK) 0.035-0.037 0.04

Nominal Thermal Resistance (m2K/W) 0.55 per 20mm 0.5 per 20mm

FIGURE 54. A CHART COMPARING THE PROPERTIES OF EPS VS. RIGID WOOD FIBER BOARD
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DEVELOPING FINANCIALLY VIABLE CONVERSIONS

The final adjustment that Commercial Office
Conversion Models must undergo is to become more
accessible to smaller-scale owners by improving their
financial viability. COCM’s current philosophy is not
accidental; the price of converting “lower-quality”
commercial buildings often can make the conversion
non-viable. If COCM operators encourage those
buildings to be converted, it could bankrupt smaller
owners and cost the conversion model operators
money. The way that COCMs can adjust their
methodology to improve their accessibility is by
changing the building selection process and by
proposing differing levels of conversion.

In standard Commercial Office Conversion
Models (COCMs) the selection process entails a
developer, commercial landlord, general client or
a party representing some combination of those
(simplified to “building owner” for brevity) will
approach the owner of a specific conversion model to
request their property be evaluated, hand over their
building’s specifications, and then hope their building
is deemed eligible.** This process is effective for
conversion model operators, but risky for building
owners. The rates of conversion models will vary
between companies, but generally speaking, the cost
of using a conversion model on a vacant property
will cost thousands of dollars.> In a situation where
a building owner is likely losing money due to
their building’s vacancy, it may not be financially
feasible to pay for a model, especially if that model
will most likely deem the building ineligible for
conversion.® The proposed model will deviate
from this process and instead examine individual
cities’ vacant property loads, and determine which
building requires conversion the most. After said
examination, the model operator can reach out to the
specific building owner and offer their architectural
services to ensure that their property can receive the
conversion it likely requires without the building
owner running the risk of not being eligible. This
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methodology has the potential to allow for buildings
that could not afford the rates of standard COCMs
or building owners who are not aware of conversion
models to be more likely to receive conversion
services.

Determining which building “deserves”
conversion the most shall come through examining
the selected cities’ vacant property load and evaluating
them based on their scores in Local Need and
Opportunity for Development categories, established
in Chapter 2.0 “The Modified Site Selection
Process.”.”” Examining vacant properties through
this lens will allow buildings to be understood based
on their communal value to the local region and their
difficulty of conversion based on their duration of
vacancy.

The other adjustment is that COCMs do not
develop different levels of conversion; instead, they
create a complete conversion that will redevelop the
entire property. This is likely not financially viable
for many building owners due to the high cost of
construction in 2025, as typical full renovations
can cost between $200 - $400 per square foot.’®
As an example, in a small 5,000 sqft building in
Sudbury, that is $1,500,000; likely too high of a cost
for a small-scale building owner. COCMs should
propose three levels of designs that have different
intensities of conversion. One that only adjusts to
the minimum amount by changing the occupancy,
a second conversion that redevelops the internal
servicing systems, adjusts occupancy types, and
develops communal space, and then finally a third
conversion that completely redevelops the building,
incorporating all internal servicing systems, adjusts
occupancy types, develops communal spaces, and
creates external connections from the building.
Curating three separate designs offers the building
owner flexibility in their building’s design, but can
also create a gradual progression of renovations so
that a building owner can invest the required capital
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to complete the first conversion, and then complete
the second or third level of conversion once it
becomes affordable.
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A NEW CONVERSION MODEL

Commercial Office Conversion Models
(COCMs) must be redesigned if they are going to
begin any amount of universal usage. Their current
form does allow some, but it is limited solely to
the highest quality, Class A, commercial office
buildings that desire redevelopment, and specifically
redevelopment into residential properties only.” If
COCMs are going to be redeveloped to ensure that
their usage can become universal, they must undergo
four key ethos adjustments, and their process for
site selection must change. They must expand their
selection process to allow buildings of a “lower
quality” to be eligible for conversion. The needs of
the community and the individual must be not only
met but exceeded in the redevelopment of buildings.
A converted building must incorporate as many
sustainable systems as its local environment permits.
They must plan for the future usage of the building,
and not just their immediate redevelopment. Finally,
the COCM must choose the buildings it converts
based on the needs of the community, not just the
profitability.

Commercial Office Conversion Models
(COCMs) must expand their existing criteria for
conversion eligibility, as it excludes as much as 75%
of all office buildings in North America.®® Utilizing
the proposed criteria will increase the likelihood
of a building’s eligibility for conversion, and the
new categories will ensure that more buildings that
require conversion will receive it.

COCMs must adapt to possess the ability
to respond to the genuine needs of the local
communities of the converted buildings. To ensure
COCM'’s universal effectiveness, they must adapt
their definition of PRA to that of a tenant PRA; an
apartment unit that is comfortable to live within, and
utilize community-based design practices to ensure
that the building layout enhances the resident’s
mental health. COCMs must incorporate spaces for
remote work within individual units to accommodate

Martin 64 | |

the modern working style. COCMs must also consult
the community in the design decisions, ensuring the
community provides adequate input to produce a
building that is wanted.

Commercial Office Conversion Models must
also advocate for the incorporation of environmentally
friendly systems that can offset existing buildings’
carbon deficits and for upgrading past the minimum
requirements. For COCMs to gain more traction
within the construction industry, especially within
Canada, where only 0.8% of commercial buildings
possess any form of environmental certification, they
must begin to advocate for sustainable construction
beyond their current standards.®’ By using Petal
certification as a benchmark for determining the
success of their environmental efforts, a built
environment can be produced that will assist Canada
in achieving its climate goals instead of hindering it.
COCMs must provide consideration for the future
usage of the converted building. COCMs must begin
to develop designs that possess the capacity to be
constantly repurposed with the lowest environmental
impact possible. Incorporating prefabricated modular
wall assemblies, made of environmentally conscious
materials, that can be reused for future conversions
of the building, can help ensure that this goal is
achieved.

Through the implementation of these four
key changes, a new conversion model that builds on
the existing Commercial Office Conversion Models
(COCMs) process creates a new model that will
redevelop vacant properties to continually respond to
their local community’s needs and create a circular
built environment. This new model would have the
capacity to redevelop almost any vacant property
within cities and reduce the amount of waste generated
through the construction industry demolition process.
This proposed model could potentially create the
framework for developing enough homes to address
the rising housing crisis within Canada.
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Endnotes

Repurpose will look into the application of
the proposed conversion ethos. Through the previous
examinations of Review and Redesign, insights have
been provided into the improvement of building
conversions, showing they require a more effective
selection process, stronger communal engagement,
better environmental planning, more consideration
for the future usage and differing levels of conversion
for each property. Using this new methodology,
Repurpose will look into converting a building
located in Sudbury at each tier of conversion.
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USAGE OF THE NEW CONVERSION MODEL

The existing commercial office conversion
models are inadequate to address the rising need for
residential units and the mass vacancy in city centres.
The adjusted methodology for converting vacant
commercial office buildings is designed to emphasize
broader selection processes, more community
engagement, stronger environmental consciousness,
and larger considerations for future usage while
providing better options for smaller building owners
to ensure that the buildings that require conversion
can receive it.

To begin usage of the new conversion
model, the process that a standard COCM uses to
select a building must be adjusted. Typically, the
selection process entails a developer, commercial
landlord, general client or a party representing some
combination of those (simplifed to “building owner”
for brevity) will approach the owner of a specific
conversion model to request their property be
evaluated, hand over their building’s specifications,
and then hope their building is deemed eligible.'
As previously noted, this is not a feasible option
for building owners who do not have the financial
means to potentially lose thousands of dollars and
be told their building is ineligible.? The proposed
model will deviate from this process and instead
examine individual city’s vacant property loads, and
determine which building requires conversion the
most. Once a building is selected, the conversion
model operator can reach out to that building owner
and offer their architectural services to ensure that
their property can receive the conversion it requires.

Once a property has been selected for
conversion, the second step can commence;
engaging the community. The proposed model
will conduct demographic, commercial, amenity,
and economic studies and in-depth interviews with
community leaders to understand potential tenants’
direct personal requirements. These will provide the
required context to develop effective programming
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within the building that will meet the community’s
needs.

Once the required programming has been
developed, the third step of the conversion can
begin; environmental stewardship. The proposed
model will advocate for every possible “green”
system to be implemented, and the determining
factor of the success of their implementation will be
the attainment of Petal Certification from the Living
Building Challenge. For this part of the process,
environmental studies will be conducted along with
investigations into the existing building envelope on
the site to ensure that only the effective systems will
be implemented, along with the previously defined
“Core” systems that can operate nearly unanimously.?

Once all of the internal servicing systems are
determined, the fourth unique step of the conversion
model can begin; the framing of future usage. The
proposed model will attempt to provide ambiguous
space that can be utilized today, while simultaneously
providing adequate space for a future conversion of
the building. Additionally, the new walls that will
be required from the conversion will be constructed
with prefabricated modular wall components that
can be reused for future iterations of the property.
These steps will not provide any certainty as to what
the next occupancy of the site will be, but will allow
for future users to re-repurpose the building with
relative ease.

Once these steps have been completed,
the official design of the building can begin to be
developed. In this conversion model, three tiers of
redevelopment will be proposed to ensure that the
building owner has options for their property. Each
tier will have a unique initial investment along with
different benefits, with the higher tier conversion
providing better long-term improvements, and the
lower tier conversion focusing on short-term, with
the ultimate goal being to allow vacant properties in
the downtown cores of mid-sized cities to receive
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the conversion they require. Through incorporating
these key steps into the conversion model, a design
can be developed for the selected building that can
effectively respond to the needs of the community.

3.0/ REPURPOSE
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PROPOSED SELECTION PROCESS

The site selection process is modified from
the standard selection process of Commercial Office
Conversion Models (COCM), as instead of waiting
for building owners to request its services, the
proposed model will actively seek out a building. To
do so, a city to examine is determined, the selected
city’s downtown core is studied, and a list of all
the vacant properties is curated. From this list, the
building that requires conversion the most based on
the Opportunity for Development and Local Need
categories will be selected, and then examined based
onthe other 5 categories, Site Context, Building Form,
Floorplate, Envelope, and Servicing. If that building
scores at least a 75% across the 7 categories, then
the next steps for conversion will commence. If the
originally selected building scores lower than 75%,
then the next highest scoring building in Opportunity
for Development and Local Need is examined, with
this cycle continuing as needed.

To begin implementing this conversion
model, a city must be selected. Mid-sized cities in
Ontario will be the initial focal point of this thesis as
mid-sized cities have the highest rate of vacancies in
their offices, and the lowest quantity of buildings that
are eligible for conversion by standard commercial
office conversion models.* Sudbury will be the initial
test site of this process because of the trajectory of
its vacancy rates, the current quantities of vacant
properties, and Sudbury’s importance to Northern
Ontario. Sudbury is the largest Northern Ontario city
with a population of approximately 168,000 persons
and is the hub for medical services within the region,
with its organizers working to centralize the city
further.

With Sudbury selected, a list of vacant
properties can be developed to understand where
within the downtown core properties can be
converted. The vacant properties in the downtown
core are mapped in has also
broken down the vacancies to show the completely
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vacant and semi-vacant locations. To determine
which of these properties requires conversion the
most, they will be compared based on their ratings in
the Opportunity for Development and Local Need,
the two new proposed categories.® These categories
are used to examine the length of time that a property
has been vacant and the relative value that the
community is losing due to the building remaining
vacant.

Through the generated lists of wvacant
properties and in-depth interviews with the Sudbury
BIA, scores in these categories can be produced
for each vacant property. In the downtown core of
Sudbury, 2 Lisgar St. is believed to be the building
requiring conversion the most. ( )

\.\, 5 i P

FIGURE 55. 2 LISGAR ST. BUILDING IN SUDBU
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Sudbury Vacant Properties
112 Beech St.

249 Cedar St.

271 Cedar St.

135 Durham St.

216 Elm St.

277 Elm St.

293 Larch St

2 Lisgar St.

21 Mackenzie St.

170 Mackenzie St.

240 Regent St.

243 Regent St

291 Regent St.

FIGURE 56. MAP OF THE VACANT PROPERTIES IN SUDBURY ONTARIO WITH THEIR RANKINGS IN OPPORTUNITY FOR DEVELOPMENT

AND LOCAL NEED.*

*It must be noted that this can not be used as a final list of vacant properties in any
city, as these properties are constantly being bought and sold.
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2 LISGAR ST.

2 Lisgar St. is a mid-sized building situated
in the central downtown core of Sudbury, across from
the Elm Place mall and neighbours the Sudbury transit
terminal.” The building was originally constructed
in 1983 to be the primary branch in Sudbury for
National Bank, a large, primarily French, banking
company within Canada.® This building has hosted
the National Bank since, but became vacant in 2021
due to the COVID-19 pandemic, and remained
vacant post-pandemic because the National Bank
moved its primary location to New Sudbury Centre
to pursue a broader customer base.” Now this 10,598
sqft building, located within ideal C6 zoning, and
having multiple semi-recent renovations, sits vacant
as it awaits its eventual demolition."” Along the
South side of the building, three businesses occupy a
single-story property, a tattoo shop, a paralegal firm
and a legal firm."

The exterior facade of the National Bank
building consists of beige brick that is broken up by
large windows that line the North and West faces,
vertical vinyl on the East face and concrete block
on the South face as shown in . National
Bank also possesses a flat roof with only hatch access
that hosts its existing RTU. Along the North face,
the building possesses a feature window that looks
into the reception area, composed of glass blocks.
The remainder of the first-floor windows are simple
double-paned frames. The windows along the second
floor can be separated into two categories of opacity,

12/15

9/10

FIGURE 58. THE SPECIFIC RATING OF THE NATIONAL BANK
BUILDING IN OPPORTUNITY FOR DEVELOPMENT AND LOCAL
NEED

as the centre row is transparent to give natural light
into the second floor, and the rest are opaque to allow
privacy to the workers of the space previously.

As shown in , the old National Bank
building received a 13 in site Context, 12 in Building
Form, 22 in Floorplate, 6 in Envelope, and an 8 in
Servicing. The score in the existing commercial office
conversion categories firmly ranked the building as
requiring conversion the most within Sudbury.

Its rating in Opportunity for Development and

FIGURE 57. THE EXISTING EXTERIOR WEST (LEFT), NORTH (MIDD
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2 LISGAR ST.

Local Need is a 9/10 and 12/15, respectively, clearly
putting it ahead of any other building in downtown
Sudbury. ( ) Its rating for Opportunity for
Development is relatively straightforward as it lands
within the ideal duration of vacancy at approximately
four years, a 9 on the Opportunity for Development
curve.”? The Local Need rating is more complex to
quantify, but the reasons for its strong performance in
this category are due to its prominent location within
the city, positioned right beside the downtown transit
terminal and the Elm Place Mall, its previous role as
a prominent French Canadian banking location, the
jobs it previously provided as an operating banking
branch, and the harmful message that its vacancy
insinuates in other nearby banks that could leave as
well, causing further economic downturn." (

) Additionally, its effective location within

OPPORTUNITY FOR DEVELOPMENT SCORE GRAPH
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FIGURE 60. THE NATIONAL BANK’S RANKING ON THE
OPPORTUNITY FOR DEVELOPMENT CHART

C6 zoning and within Sudbury’s Strategic Core Areas
Community Improvement Plan, which will allow for
the renovation of the property to have its financial

Review, Redesign, Repurpose £
Commercial Office Conversion Scorecard
Project Summary Project Scorecard
Province MName of Landlord/Developer Project Name Praject Address
[ Ontario | [Ryan | [O1d National Bank Conversion | [ 2 Lisgur St Greater Sudbury, ON_PSE3L6 |
Map of Property Project Storeys Project Zoning
1! 2 | [ce |
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e H 0 MNumber of Developers Cities
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FIGURE 59.THE SCORECARD OF 2 LISGAR ST.
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2 LISGAR ST.

Bw%levant Nearby Buildings

in C6 Zonin
Residential: Any Dwelling containing 2 or less units, Shared Housing, Long-term Care Facility, Multiple Dwelling, Private Home Daycare, etirement Home

N inl Uses: A v Outdoor Display or Sales, Ant Gallery, A biy Hall, Aucti blish AuvdioVisual Smdio, Bakesh , Bus nal, Busi Office. Camival,
C I School, C i blorc (& ustom Print or Copy Shop, Day Care (,n:'nl:re I)ry (.Icanmg Establisl Finaneisl ion, Hotel, Instituti lec Medical OFﬁcc Parking Lot, Personal
Service Shop, Pet G ing E P Place of A Private Club, | ional Office, B ion Centre, B Retail Store, Seientific or Medical Laboratory, Service Shap,

Service Trade, Small Scale Bnewmg Facility, Tavern, Theatre, and/or Winery.
FIGURE 62. ZONING OF THE NATIONAL BANK SITE
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2 LISGAR ST.

burden lessened, provides it a clear advantage over
other properties in the downtown core.!'* ( )
Now selected, its local community groups
needed to be consulted to better understand what
would succeed in this property. Through extensive
interviews with the local Business Improvement Area
(BIA), and demographic, economic, commercial, and
amenity studies, the programming that would be the
most likely to succeed was determined to be smaller
“knowledge worker business spaces”, required in-
person retail, speakeasies, and 1-bedroom apartment
units."”” The conducted studies are shown in
“Knowledge worker business
spaces” entails smaller commercial spaces that

Downtown Sudbury Node
Strategic Core Areas CIP

can accommodate hybrid working styles for small
businesses without requiring the business owners to
pay for the higher prices that full building ownership
would entail.'® “Required in-person retail” refers to
retail spaces that can not operate fully remotely as
their product can only be effectively sold in-person,
examples of these would be glasses stores, higher end
clothing stores, etc.!” Speakeasies, in this context,
are being referred to as smaller coffee shops that sell
smaller food products and provide space for people to
occupy with no encouragement to leave.'® Through
an in depth commercial study on all of the businesses
that currently existing within the downtown core, it
can be determined that the most likely “required in-

Community Improvement Plan
\ Downtown Map

The Strategic Core Areas Community Improvement
Plan {CIP} 15 a guideline or the best methods for
improving specific regions within the Greater Sudbury
area through providing grants and loans for projects that
meet their strategic objectives. The strategic objectives of
CIP are to revitalize core areas of the city, increase the
residential populations within these regions, create and
retain employment opportunities, grow municipal
assessment bases, grow municipal property tax revenue,

+Aictoria Strost -}

Regen Streat

Iouas. Shret W

I,

repair and intensify the existing urban fabric, take
advantage of existing infrastructure, enhance the quality of
the public, and increase the energy efficiency and climate
readiness of the existing building stock. The City of
Greater Sudbury has developed these improvement plans
to be available within key regions in Sudbury. such as the
Downtown core, nearby town centres, and kev connection
corridors. Through the usage of the Strategic Core Areas
Community Improvement Plan, the Municipality of
Greater Sudbury aims to ensure a vibrant city for
generations of today and to come.

srants Building is Eligible For

Standard Tax Increment Equivalent Grant Programs, Facade Tmpr t Grant Py
Assistance Program, and the Feasibility Grant Progran.

(]

sttuation where the building conld no longer qualify for most of the other grants.

ing and Building Fee Rebate Pragram, Residential Incentive Program, Commercial Vacancy

In theory the site conld alse qualify for the Parking Structure Tax Increment Equivalent Grant Program, but that wonld requive converting the building into o parking gorage, and that would creaie a

FIGURE 63. NATIONAL BANK’S COMMUNITY IMPROVEMENT PLAN ELIGIBLITY
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2 LISGAR ST.

person retail” that will succeed is a vacuum store that
follows the business model of a company like Dyson
by offering experiential services to encourage people
to purchase their product through testing it out."”
1-Bedroom apartment units are recommended due to
the most populous demographic in the region being
20-34 year-olds, and that age group is often living
alone for the first time, and is freshly entering the real
estate market. There is a caveat to this programming
as any building within Sudbury that would be a
residential and restaurant commercial mixed-use
property will face significantly higher fire insurance
rates due to a recent accident within the city, so a
design incorporating both of these occupancies must
have their spaces sufficiently separated.?

Then the existing internal servicing systems,
the building’s exterior envelope and the local
environment must be examined to determine what
the systems must be upgraded to for the highest
potential efficiency. The existing internal servicing
systems consist of standard high water usage toilets,
large unprotected windows, unfiltered drainage
systems, and unsupplemented municipal power.?!
Its active water system is a standard hot water tank,
and its active heating system consists of electric heat
through baseboard radiators in every room.?> The
recommended plant wall should also have a QR code
to allow viewers to scan and learn more about the
internal servicing systems within the building. The
existing envelope of the building is effective enough
for modernized environmental systems as it has no
serious damage to it and possesses a calculated RSI
of 2.85 W/m2K. ( ) Future renovations of

RSI: 2.85 W/m2K
Exterior

|
ARRRRRRRNNRNRRNRALY

137 Exterior Wall

Interior

FIGURE 64. ATYPICAL WALL ASSEMBLY OF THE NATIONAL
BANK WITH IT’S RSI VALUE NOTED
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L]
Sudbury

FIGURE 65. THE EFFECT THAT THE GREAT LAKES WILL HAVE
ON THE 2 LISGAR ST. SITE

the property may require the envelope to be improved
due to the deterioration of existing products, but in
its current form, it will work effectively.

The local environment of the National Bank
building is that of Sudbury, ON., which has a humid
continental climate that entails warm and humid
summers offset by long, cold, and snowy winters.?
( ) It is also north of the Great Lakes, but
in close proximity to them, resulting in the location
being prone to arctic air masses.?* ( )
Its site in the Northern Hemisphere also entails a
Southern sun that has its highest azimuth in the
summer and its lowest in the winter.>> These factors
mean that external systems will require the ability
to operate in fluctuating temperatures and extreme
cold. Additionally, any additions, like exterior solar
shading devices, must possess the ability to hold
large loads of snow in the winter and high quantities
of rain year-round if they are to be implemented.

Taking the environmental study into account,
the National Bank building should be supplemented
with the standard “Core” systems of warm, soft
lighting, smart lighting schematics, programmable
thermostats, (a) plant wall(s), rainwater harvesting.
drain water heat recovery (DWHR), wastewater
heat recovery (WWHR), and greywater recycling.?



3.0/ REPURPOSE

2 LISGAR ST.

Greywater System

A water treating system that cleans
used water (wastewater) and recycles it
for non-potable uses, This sysiem can also
be: used to recover beat from wasterwater

Rainwater Harvesting
Rainwater will be collected from the
roof and recyeled throughout the
buildimg s systems.

Modern Water Tank
Implement a larger modeen

standard water tank that uses assoceted
DWHE and WWHR sysicm to heat water fnster.

Green Roof
A roel wop garden space that uses
recyeled waler 1o hydrate the plants

Plant Wall

A wall in & central location that grows
Foliage Tor user experience, Will be
watered through grevwater system.

Low Flow Flush Toilet

A oilet that uses significantly less
water than the standard flush toilet.

Programmable Thermostat
A Vsmart” thermostat that ean be adpssied 1o heat
the building enly when there are eccapanis
using the space, A thermostal will operale in
every room thas will be ecenpied

High-Efficiency Rooftop Unit
The exicting rooflop unit will be replaced with o
similar model but upgraded 1o the highest
efficiency, to rease existing HVAL venting.

Municipal Power

Power will be supplmented by

the peneration of Salar Cells and
reduced from various energy

savings devices

Drain Water Heat Recovery

A copper coil that attachs 10 most water outlets
that absorbs heat from used waiter and

recyeles it
Solar Cells

Aseries of south fcing solar
celis should be encouraged
on roofs of buildings

Exterior Solar Shad --.-_\" \

<
An exterior solar shading device wi yalled &
long the North Face of the building o help ‘
reduce unpleasant sun from the reflection of the \
mall across Elm St Can also provide cover from A
elements for passerbys.

Smart Lighting Scheme
Use lightimg schemes that are activate
lights anly when people need them.

Warm Lighting

Use warmer coloured lighling

10 encourage comfon among
Soft Lighting
Lighting in building will usce
lower brightness bulbs w ensure
maximum comfor for occupants

In-floor Water-Based
Radiant Heating System

A water radiant beating svstem will be used o provide heating 10
rooms. The water used will be partially from the reused water ol

the greywater system. Wil be used in every room that people will
occupy and will reuse existing in-ground ducts for water transfer.

FIGURE 66. THE PROPOSED WATER-BASED INTERNAL SERVICING SYSTEMS
FIGURE 67. THE PROPOSED ELECTRICAL-BASED INTERNAL SERVICING SYSTEMS .
. Martin 81
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Sun S National Bank

Sudbury Monthly Temperature Averages
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National Bank Site 1:10,000

Sudbury Monthly Average Snowfall
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2 LISGAR ST.

These “Core” systems should be supplemented
with high-efficiency rooftop units that can connect
to the existing RTU unit, South facing solar cells to
supplement power usage within the building, and
an in-floor water-based radiant heating system that
can replace the baseboards, utilizing the existing
infrastructure for the baseboard system, with
expansion as necessary. ( ) Additionally, the
building would benefit from low-flow flush toilets in
its residential spaces, a green roof, and a modernized
water tank that can utilize the recommended DWHR
and WWHR systems to heat efficiently. This would
also utilize the proposed plant walls and green roof to
create closed-loop water systems that can constantly
reuse water and ensure the green roof’s effectiveness
in the winter.”” The implemented DWHR, WWHR,
Solar Cells, low energy, smart lighting schematics,
and high efficiency water-based radiant heating
system would work to create a closed-loop electric
system that can be self-sufficient, with the adjacent
water systems creating a closed-loop water system.?
( )

2 Lisgar St. can then be estimated to attain
the core imperatives of the Energy and Water petals,
but there is no exact guarantee of its attainment until
the building is constructed. The creation of closed-
loop electrical and water systems would ensure the
attainment of positive responsible consumption, but
due to the known difference between calculated and
constructed effectiveness, it can not be concluded
with any certainty as of yet.”

The final step before designs can be proposed
is the consideration of potential future usage of the
property. As mentioned, there can be no certain
conclusions drawn regarding the future usage, as
there are far too many variables to be considered. As
the building is designed for 20-34-year-old tenants,
this demographic would likely begin to have children
within the next 10 years of their lives, and thus the
next occupancy of the building would likely require

Martn 4 | |

2-3 bedroom apartments to accommodate. Space in
the residential occupancy should be created to ensure
that the future development of apartments can expand
into it and not be forced to reduce other programming
spaces. The commercial spaces on the ground floor
must also possess the ability to adapt for future
occupancy. The “required in-person retail” space
may change somewhat, as future technology could
create the reality that in-person retail will no longer
be required. In this scenario, the “required in-person
retail” space could be converted into “knowledge
worker business spaces” or whatever else may be the
trending commercial style in 15 years.

In 2025, the dominant working style for
knowledge workers is still in-person, but more and
more businesses are transitioning to a hybrid work
style due to its popularity with workers, a drastic
change from as recently as 5 years ago.*® In 15
years, the working style could become fully remote,
following some of the common working trends,
implying the need to remove any in-person office
space. There is an equal and opposite likely scenario
of remote work being restricted due to its potentially
dangerous implications on home life. During 2020,
the charity Women’s Aid reported a 43% increase in
contacts for their services in Ireland due to domestic
abuse during the pandemic.’! Unfortunately, these
numbers have not decreased significantly as of
the 2023 report, only reporting about 1,000 fewer
contacts with Women’s Aid, but more than 10,000
more disclosures of domestic abuse, signifying a
dangerous trend if remote work can not address it or
if there is a societal shift.>? Due to the volatility of the
current working style, few decisions should be made
until more exact statistics are available on remote
work and the safety of those working from home can
be assured. As such, the commercial spaces within
the building should have adequate excess space to
ensure that future development of the building can
amalgamate with it as necessary.
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Roafiop .l’.JJ‘um._‘ | ‘ |_‘ |7 ._| |_| |_‘ _.-(rreen Roof

Rainwater Collector @---"7"

Usable Warter Tunkfl === 77

MECH Room

Water Purifier Plant Wall

.

Lo Rooftap Solar Cells

Drainage Filter-

- Low Flow Flush foilets

o High Efficiency RTU

Programmable
Thermostar

=% Smare Lighting Scheme

MECH Room

" Infloor Water-Based

[ Heat Pump/Energy Storage
i Radient Heating

Drainage Filter-
Programmable
Thermosial

Dvainwater Heat Recovery Coif

T

F[GURE 69. THE CREATED CLOSED-LOOP WATER SYSTEM IN THE NATIONAL BANK BUILDING
FIGURE 70. THE CREATED CLOSED-LOOP ENERGY SYSTEM IN THE NATIONAL BANK BUILDING

Now that the community has been consulted,
the required studies have been conducted on the
site, and potential future usage of the property has
been considered, the design of the building can be
completed, which is properly informed, and its usage
both today and in the future is assured.

| Manin s
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Martin 86 F[GURE 71. THE EXISTING FIRST FLOORPLAN OF 2 LISGAR ST.71














































































































































































