
University of Calgary

PRISM Repository https://prism.ucalgary.ca

The Vault Open Theses and Dissertations

2017

dwelling · lifestyle · community:

reconsidered | reconceived | redesigned

Rajan, Saad

Rajan, S. (2017). dwelling · lifestyle · community: reconsidered | reconceived | redesigned

(Master's thesis, University of Calgary, Calgary, Canada). Retrieved from

https://prism.ucalgary.ca. doi:10.11575/PRISM/25752

http://hdl.handle.net/11023/3751

Downloaded from PRISM Repository, University of Calgary



UNIVERSITY OF CALGARY 

 

 

dwelling · lifestyle · community: 

reconsidered | reconceived | redesigned 

 

by 

 

Saad Rajan 

 

 

A THESIS 

SUBMITTED TO THE FACULTY OF GRADUATE STUDIES 

IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE 

DEGREE OF MASTER OF ENVIRONMENTAL DESIGN 

 

GRADUATE PROGRAM IN ENVIRONMENTAL DESIGN 

 

CALGARY, ALBERTA 

 

APRIL, 2017 

© Saad Rajan 2017 



Saad Rajan

dwelling · lifestyle · community
reconsidered | reconceived | redesigned



UNIVERSITY OF CALGARY

dwelling · lifestyle · community
reconsidered | reconceived | redesigned

by

Saad Rajan

A THESIS SUBMITTED TO THE FACULTY OF GRADUATE STUDIES 
IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE 

DEGREE OF MASTER OF ENVIRONMENTAL DESIGN
GRADUATE PROGRAM IN ENVIRONMENTAL DESIGN CALGARY, 

ALBERTA

APRIL 2017



I would like to thank my supervisor, Dr. Brian Sinclair for showing me a 
lens of design and architecture that is wider and more incredible than 
I could have ever imagined. Architecture and design truly combine the 
world of faith and spirituality with material well being. I am truly grateful 
for his guidance, mentorship and support through this fascinating 
process of research and discovery.

Thank you to my father for showing me that you can wear many hats 
in life you just have to work hard and ask the right questions. 

I would also like to thank my friends and family for their continuous 
support through these challenging but thought provoking last few 
years. 

Lastly, thank you to the Aga Khan for your constant guidance. Your  
tireless efforts to improve the quality of life for humanity is inspiring.

acknowledgments

i



Everything should be made as simple as possible but not simpler.
-Albert Einstein (1933)

abstract
Design and architecture play an incredibly important role in our lives. They shape our 
lifestyles, interests, passions and relationships. The way we design and interact with our 
surroundings defines our ethics, values and personal identities. From the scale of cities and 
neighbourhoods to the corners of our homes, built-environments both capture and design our 
lives. Design and architecture are incredibly important to our personal standard of living and 
quality of life but they also impact the environment and the economy. Therefore, the design 
decisions that are made within the design and development industry have implications on a 
scale which spans the global community.

Through my local and international work experiences, I have found that the design and 
development industry is fundamentally broken in many ways. Communication barriers 
between stakeholders and limited awareness from end-users has led to a system which 
lacks innovation and efficacy. In order to provide this, there is a need to re-shift the system 
and re-align stakeholders so that we begin to foster a more conducive environment. Perhaps 
through disruptive technologies and new intermediaries (LePatner & Jacobson 2007) we can 
create this change and provide residential design and architecture that is more innovative 
and reflects the needs and desires of end-users with greater efficacy.

The approach uses various methods of research to understand the complexity of the industry 
and identify the exact gaps which are hindering the system. Through research, reflection, 
synthesis, design and systems-thinking, solutions are identified, evaluated and designed. 
This exploration is fundamental to begin the discussion for how change can be manifested 
in a large and powerful industry where the status quo seeks to continue its reign. Through 
piloting solutions, designing and iterating we may be able to create the methods and  
interventions necessary to bring about systemic change. Designers, architects, planners, 
developers, financiers, builders, marketers, end-users, researchers and entrepreneurs may 
consider and reflect upon the ideas put forward in this thesis. 
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This thesis is not a traditional thesis document. It strives to evoke emotion and 
reflection through creativity. It is not only graphically rich but it brings forward a great 
deal of information. Many of the images and graphics ask the reader to take a step 
back and think about a question or phenomenon. They may not be directly tied to the 
main research questions but are presented to provide food for thought. The thesis is 
designed to provide value to both an expert in the industry and a layman. The thesis 
is also organized slightly differently than a conventional thesis. It uses the following 
chapters to convey the discussion: Introduction - discusses established theories. 
Background - analyzes the complex concerns in the industry, various methods 
of solving complex problems and poses key research questions. Methodology - 
describes the diverse methods used to address the research questions. Problems 
- displays the results of the findings from the methodology. Solutions - displays the 
results of analyzing the findings to create options to address the problems. Evaluation 
- short-lists the solutions. Design & Implementation - describes how the short-listed 
solutions would be operationalized and implemented. Recommendations - presents 
next steps forward in the research. Conclusion - summarizes the key findings..
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introduction
The project grew from two frustrations:
(1) my role in design decision-making and 
understanding market desires within my 
roles in local and international industries.
(2) frustrations in where to live, personally 
and among other family members and 
friends.

With these frustrations, I began a research 
endeavor to understand if there was a gap 
between these two frustrations. Was I alone 
in feeling this way or was it really true, that 
design decisions are challenging to make 
and obtaining user feedback is difficult. And 
that end-users really find it difficult to find 
the right place to live and often make trade-
offs. With these initial questions burning in 
my mind, I set off to review literature in order 
to frame a research question or questions 
which I could tackle. 
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When architecture is at its best…you are coming up with something 
that is pure fiction, after all the hard work and the permits, and all 
the budgets and all the construction it now becomes concrete 
reality.

-Bjarke Ingles (2017)
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Through the research, it was found that the 
residential design and development industry 
is extremely complex. It is comprised of 
numerous stakeholders including planners, 
architects, engineers, marketer, developers, 
interior designers, bankers, Realtors and end-
users. Stakeholders within this system have 
competing interests, communication barriers 
and often different goals and motivations 
(Miller 2009). It wasn’t always like this. Over 
the years, the system has evolved to become 
more complicated. 

Originally, the housing industry was comprised 
of very few stakeholders. It was typically a 
master builder or a craftsmen who worked 
through the entire process of design and 
development. If they were building housing for 
a smaller town or village, they were typically 
craftsmen. If they were building larger houses 
or buildings in a town, they may be referred 
to as master builders. Individuals and families 
(end-users) used to work with architects 
directly in building their homes. Often, they 
would contribute their own labor and skills. In 
this way, houses were made very efficiently 
in terms of space and material. But they were 
also better suited to the unique interests 
of each end-user (Brown J. 2010 & Miron 
1986). Eventually, the industry changed. It 
became much more complicated. This was 
the result of many factors including population 

increase, housing technology changing, land 
ownership rights, urbanization and economic 
changes. Unfortunately, with this complexity, 
various stakeholders were required to have 
increasingly specialized skillsets and provide 
various diverse services (Roth 2016).

With rapid economic expansion and increases 
in housing prices, the industry has gained 
even more capital and power over the last 
few decades (LePatner & Jacobson 2009). Its 
complexity continues to increase and with this 
comes greater expertise and specialties within 
different sectors. Each specialty not only has 
its own role but also its own agendas, interests 
and often personality traits. Ultimately, this 
results in communication barriers between 
stakeholders and a lack of a common language. 
It also results in stakeholders abusing this lack 
of communication. The largest concern in this 
fragmentation is that the end-user has become 
far removed from this complex process. With 
a high level of complexity, it is challenging 
for the end-user to enter into the design and 
development industry and form a key role. 
To an extent, keeping the end-user out of the 
industry has been a strategic move. However, 
it   has also resulted in less innovation and 
efficacy for end-users. This can result in more 
substantial trade-offs for end-users (Miller 
2009).

The lack of innovation within the industry 
is especially evident when comparing to 
other industries. Only one construction and 
engineering company made it to Forbes 100 
most innovative companies in 2014. The 
communication barriers existing between 
parties in the industry leads to inefficiencies, 
excessive profitability, negligence and lack of 
true consideration for the end-user (National 
Research Council of Canada 2002).

When end-users make decisions on where to 
live, they often struggle with trade-offs. Common 
trade-offs include space, finishes, location and 
price. However, ultimately end-user needs are 
much more complicated. Often it is the Realtor 
who helps the end-user through this trade-off 
discussion. However, it can also be the end-
user making decisions by themselves as well. 
Over the last two decades, Internet usage 
has increased enormously.  End-users are 
resorting to Online tools to make or research 
important housing decisions. However, this is 
not very effective in providing optimal feedback 
for end-users (Littlefield & Bao & Cook 2000). It 
is difficult to access the information desired let 
alone accurate information. Furthermore, most 
often the designer and other key stakeholders 
are not involved at the time of the decision. 
This results in a lack of understanding for 
what end-user’s needs really are (Marmalejo-
Duarte 2013) and a lack of assistance to the 

end-user to make an appropriate decision. This 
ultimately results in lower efficacy in designing 
products and a lower level of satisfaction in 
products (Gibler 2014).

Unfortunately, these are two very concerning 
challenges with this disconnect. First, the end-
user may suffer in not understanding their 
needs and having a residence that doesn’t 
allow them to live the quality of life or lifestyle 
they would like. Second, the lack of end-user 
involvement has actually resulted in a strategic 
over simplification of resident desires. It also 
means that the design and development 
industry only needs to build products based 
on these simplified desires. This power and 
understanding has resulted in an industry 
which has been able to remain status-quo, 
innovate very little and respond to needs at a 
very slow rate (Adams & Watkins 2002). 

In fact, this disconnect between design 
decision makers and end-users results in 
numerous market gaps. Without the tangible 
data required to show that these gaps exist, 
financing channels are reluctant to provide 
capital. This results in market gaps not 
being addressed until some precedence 
exists for positive market feedback. The use 
of precedence to make financial decisions 
results in cookie cutter approaches which 
are not innovative and replicate other  similar 
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contribute to the economy and to the overall 
wellbeing of the society. Unfortunately, many 
of these challenges are known to various 
stakeholders but they often lack the time, 
mechanisms or skill to create change. (Research 
Interviews & LePatner  & Jacobson 2007). A big 
obstacle in this challenge is often the political 
and governmental sector. Slow processes 
for approval of design and development, 
bureaucracy, strict building codes, ambiguous 
planning documents and lack of qualifications 
amongst planners can result in increased time 
for obtaining project approval and greater 
investment towards adhering to the process. 
Ultimately, this results in very little innovation as 
design decision makers are overwhelmed by 
the political process. This perceived increased 
risk by design decision makers is one of the 
largest obstacles which prevent stakeholders 
from innovating. (Miller 2009). 

However, there is not one party alone that 
can be blamed for the lack of innovation, 
efficacy and sustainability within the industry. 
Ultimately, the biggest challenge may be 
the way the industry is currently configured. 
Numerous small firms exist in the design and 
development industry that are challenged by 
a lack of capital to innovate and vulnerable to 
economic changes. This lack of resiliency often 
renders them reliant on providing the status quo 
for residential design and development. This 

along with the size of investment required for 
design and development limits experimentation 
and risk taking. Further to this, fragmentation 
also exists up the value chain. With suppliers, 
manufacturers, designers, developers, builders 
and Realtors all acting in separate firms, it can 
be difficult to ensure the “story” or goal of the 
product offering is passed through the long 
value chain (National Research Council of 
Canada 2002).

Ultimately, a fragmented industry may be the 
largest concern for end-users selecting which 
homes to live in and designers making the best 
design decisions for end-users. Some how the 
gaps must be closed, the system simplified 
and reconnected. An attempt to do this will no 
doubt be a time consuming, challenging and 
complex process. It will require a fundamental 
understanding of how the industry is currently 
shaped and who the key players are. It will 
take diverse research strategies and the use of 
various key concepts to ask the right questions 
to get to the bottom of what the key challenges 
are and what potential solutions may be. The 
research thesis attempts to make strides 
towards this deep and complex undertaking.

projects. This lack of efficacy is concerning for 
many communities, families and individuals 
as specific housing needs are not addressed 
(Gyourko & Rybczynski 2000 & Sanderford 
2015). 

Another challenge with end-users has been 
the increase in a materialistic mentality. One in 
which residents have been searching for greater 
opulence and space in their homes. This has 
been coupled with a drastic increase in house 
prices. Part of the reasoning behind this increase 
in house pricing is due to a decrease in supply 
and an increase in demand. However, there 
are other factors which have led to increasing 
house prices including the idea of using a 
home as an investment vehicle. Many families 
use the home as the most important economic 
asset they have and a retirement savings plan. 
This can drive the value of the home towards 
financial importance over individual or cultural 
significance (Marr 2015 & Brown, J. & North 
2010). It also results in families becoming very 
vulnerable and dependent on housing prices 
to continue to increase (Gjerstad 2014). 

An increase in material usage and a desire for 
larger homes has driven housing growth further 
into the outskirts of cities. Recently, it has been 
found that substantial negative environmental 
impacts of material usage come from the 
building industry. Furthermore, it has been 

found that residential buildings significantly 
add to CO2 emissions and have a high energy 
consumption (Huovila 2009). It has also been 
found that cities which have been built for the 
vehicle cause great environmental damage 
from car emissions and the usage of tar for 
paving roads (Thompson 2013).

The use of vehicles has not only contributed to an 
environmental challenge but also a social one. 
The time spent on roads and in traffic is greater 
today than ever before (Thompson 2013). 
Furthermore, these sub-urban communities 
are not as strong and resilient due to houses 
considered as separate entities. Isolation, 
depression and mental illnesses have all been 
attributed to communities which are designed 
and built in this way. Larger isolated homes in 
suburban neighbourhoods may not provide the 
cultural, personal and characteristic value that 
humans need. However, apartment buildings 
which also lack in their ability to connect with 
the community are also a concern. This loss 
of community can result in a loss of culture, 
identity and connection. Ultimately, this can 
distance people from the places they are living 
and in their relationships amongst people in the 
community. This type of disconnect can have 
very long term and potentially violent results 
(Al-Sabouni 2016).
w
Culture is an important part of society. It can 
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1. 74% of millennials are happier in a well-designed workplace, 42% are serious about beauty and architecture and 90% care more than 
other age groups about sustainable design in buildings. (Autodesk Pressroom 2007)

fit, location, price, community and many others. Providing these housing needs is core to 

improving quality of life, lifestyle and creating more resilient communities (Organization for 
Economic Co-operation and Development 2014). Currently, this complexity of product offering 
is not being provided by the design and development industry. As discussed previously, there 
is a lack of efficacy, innovation and sustainability in the products designed and developed 

by the industry. This type of complex housing requirement cannot be addressed with cookie 
cutter approaches and targets alone. The process of design is required to marry diverse needs 
for each and every unique end-user (Brown, J. & North 2010). Luckily, the power of design 
is becoming more recognized today than ever before. In the recent decade, with the likes 
of Steve Jobs, Ikea and a growing millennial population that design has been popularized1 
and better understood to provide a balance of function and form which improves our quality 
of life and lifestyle. Has this idea been adopted by the residential design and development 
industry? How can it be adopted to the industry? Before asking these questions, we must 
first understand the complexity of the industry and who it is comprised of.

background
Design! Who cares about housing - just build it. 
For perhaps far too long the world has turned its 
back on the field of design (especially residential 
design). With “apparently” far greater problems 

to tackle. As long as housing is provided and 
targets are met, the industry of design and 
development is doing a good job, right? This 
is not the case! Design is incredibly important 
to not only ensuring targets are met but that 
function (objective) and form (subjective) are 
balanced and provided to end-users. The hopes 
and aspirations for individuals and families in 
regards to their housing needs are complex. 
Their desires include individuality, comfort, 

Finance
Healthcare
Education
Governance
Design??
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Code Authorities

Warranty and Insurance

Raw Material Extractors Manufacturers Suppliers Builders

Municipality
Electrical Sustainability ConsultantMechanical

Envelope Structural
Architect

Developer ResidentsSales/Rental Agents

Interior

Civil
AppraiserGeotechnical

Market Researchers
Planning and Land Development

Lender

Land Realtor

Housing Policy Organizations The design and development industry is complex to navigate. It is comprised of 
numerous stakeholders. Ultimately, the central goal of the industry (suppliers) is to 
provide a valuable product (housing) for the end-user (buyer). However, its complexity 
results in a reduced product offering and other beneficiaries (investors, designers, 
etc.). Ultimately, who is benefiting more in this industry - the suppliers or the buyer 
(Miller 2009)? Let’s take a look at some of the key stakeholders.10 11



various permitting stages. They will then work with the builder to ensure the various drawings 
are built to their standards. The designer plays a very important role in the process, however, 
they are often disconnected from the end-user (for most projects). Their fees do not always 
allow them to involve themselves as much as they would like to in the project (market 
research and building). They also do not have any incentives for producing a better product 
aside from future recommendations and a satisfied end-user. Unfortunately, because the 
designer is removed from the end-user, they do not see or feel the satisfaction. Not having 
an incentive to produce a better product also means that they are not liable for a poor 
design, unless it does not meet building codes.

planner. the planner can either work for the city or a private consulting group. Planners are 
designers who work at a larger scale than the individual home - they design communities. 
They are also responsible for approving changes to community plans and reviewing 
whether designs meet local codes. The planner will review the drawings at various stages 
from the initial development permit stage through to the building permit stage and then 
ensure all safety codes are being followed carefully in construction. The planner is typically 
driven to create a more efficient, safer and/or desirable city. Planners who work for private 
developers have an incentive to try and amend local bylaws so that projects can become 
more economically viable.

developer. the developer typically organizes the process of a design and development. 
They find the gap in the market, choose a design team to design, choose a finance team 
(bank) to finance, pass the drawings through the city, obtain a builder to build and then 
find a marketing or sales team to sell or rent the residential unit(s). Developers can work at 
various scales (apartment/multi-family, single family, duplex, detached home, town home, 

residents/end-users. the most important beneficiary in the system is the end-users. End-
users may be search for a new home to buy or build or rent. They are increasingly becoming 
more diverse. They exist as nuclear families, individuals or couples. They may vary in age, 
income, gender, occupation, ethnicity or education. Each of these demographic groups 
may have their own interests, personalities, needs or wants when it comes to housing. 
Needs may very from housing type (apartment/multi-family, single family, duplex, detached 
home, town home, etc.). The end-user ultimately puts forward the capital to purchase or 
rent a home. The resident typically only engages with a Realtor (existing home) or sales 
agent (new home) unless they can afford to hire an architect and builder to build their own 
custom home. This results in most homes not designed with the end-users exact interests 
(lacking efficacy).

designer. the designer can be an architect, engineer (civil, electrical, mechanical, structural, 
geotechnical, envelope) or interior designer. The architect is often the lead designer of a 
project. Designers can focus on apartments/multi-family, single family, duplex, detached 
homes or town homes. However, the majority of architects work on the large scale designs 
due to the cost of their services being to great for single family end-users to purchase. 
Typically the other designers will work under the coordination and lead of the architect for 
larger projects. Smaller projects (single family housing) typically only involve technicians 
and use standard designs which have already been approved by the city. This often results 
in cookie cutter approaches. Designers can be driven by various desires from financial 
gains to making buildings beautiful and/or functional. For larger projects, the designers will 
gather information from the end-user, the developer or the marketer before implementing 
it within the design. Due to time constraints, typically the developer will provide the main 
information. The designer will also work with the planner to pass the design through the 

stakeholders2 

2. This section utilized the research interviews and case-study primarily for references. Please refer to the methodology chapter for 
details 12 13



and this results in them acting more conservatively (financially). This often means that 
innovative projects have a more difficult time obtaining financing.

sales agent. the sales person (new development) or Realtor (existing housing) are 
responsible for selling or renting the residential units. They typically work very closely 
with the developer. The sales agent is driven by the profit of sales from each unit and 
ensuring the end-user is satisfied with their choice. They often receive valuable information 
and feedback from end-users. However, this information is rarely shared with the design 
decision maker. They also do not typically know all of the design details or the original 
“story” about the product. Therefore the end-user may not know or understand why certain 
design decisions were made.

marketing. The marketing agent conducts market research for the developer. They evaluate 
market gaps by conducting surveys, focus groups and reviewing existing sales data. It is 
often difficult to capture the future needs and market conditions. Thus, previous and current 
sales data is typically the information used to evaluate market gaps. The marketing agent 
sells information as a service. 

other. Many other stakeholders exist in the system to form as intermediaries and have 
specialized roles. However, for the purposes of understanding the complex industry, they 
are not discussed in detail.

etc.). Developers can be driven by the desire to make a return on investment, to grow 
their portfolio and/or address a market gap. Often, they will either find a gap in the market 
through their own research team or by hiring a marketing group to determine where the 
gaps are. Developers tend to lean towards creating projects that are very similar within a 
given area and that have already proven successful. This is typically because of the size 
of investment required to develop large scale projects. 

builder. the builder builds or constructs the design. They are responsible for working with 
the design team to ensure that the drawings are correct and can be built on site. They 
typically hire various sub-trades to complete each scope of work (mechanical, electrical, 
envelope, structural, etc.). The builder will also work with the planner to ensure the building 
meets local design codes. They can be held liable to warranty for a particular project. The 
builder is usually involved after the design is completed and often has little say over the 
design itself. Furthermore, in larger projects they are involved in limited meetings with the 
developer to discuss allowable changes and upgrades for a given design. This can lead 
to many errors in construction, a lack of economic and schedule feasibility and a lack 
of efficacy. The coordination of sub-trades can also prove very challenging. Sub-trades 
complete a unique scope of work. A larger project can have many scopes of work and sub-
trades who need to be coordinated with schedule, cost and quality. For smaller projects, the 
builder may work more closely with the end-user and provide greater flexibility in design.

banker (financer). the banker can be a conventional bank, a fund (pool of capital) or 
share holders/investors. The bank invests the remaining capital required for a project to 
take place that the developer cannot or will not put forward. They expect a return on their 
investment. They are typically putting in more capital than the developer for larger projects 
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function. the part of a design which relates to objectivity like program or structural strength.

holistic. a open frame of mind or thinking which implores many disciplines and values.

horizontal integration. used to describe a process in industry where small companies are 
combined.

innovation (disruptive). a completely new method or idea. one that has not be replicated 
before. see alternate definition on page 147.

innovation (incremental). a small positive change in methods or ideas. 

market gap. A lack of a specific product that is desired by end-users.

materialism. a tendency to consider material possessions as more important than spiritual 
values.

meaning. a certain emotional connection through culture, identity or usefulness that is 
provided by an aspect of design.

needs & wants. personal housing desires which fit on a spectrum of most desired to least 
desired. Needs are further towards most desired.

definitions3

appreciation (finance). the growth in economic value of a particular asset or residence.

community. a feeling of confidence, dignity and comfort amongst a group of people.

conceptual framework. a method of organizing ideas/thoughts/entities into a system.

culture. the collective understanding of a composition of human intellect.

design decision maker. an architect, planner, engineer, interior designer, developer or 
builder who makes a decision on the design of a product.

designer. the orchestrator of a design process.

designing. the process of envisioning a product, system or program.

developing. the process of building out a design.

efficacy. the ability of the designer to produce the desired or intended result for the end-user.

form. the part of a design which relates to a subjective domain of desirability and aesthetics.

3. The definitions came from Merriam-Webster.com dictionary, research interviews and reflection. 16 17



relationships, values and meaning.

standard of living. a standard of measure for objective need-based criteria.

story. the story refers to the product offering and the meaning behind the design decisions.

subjective criteria. includes non quantifiable criteria like modernness, historical significance, 
emotions etc.

synthesis. the combining of multiple ideas, concepts or designs to form a whole design, 
system or theory.

vertical integration. used to describe a cohesive value chain. Suppliers provide to 
manufacturers who provide to shippers who then deliver to end users as part of one entity.

versatility. the ability to adapt to different situations, circumstances, scenarios and activities

value. something of importance, worth or usefulness which is held or believed.

objective criteria. includes measurable criteria like appreciation, product lifetime, temperature 
ratings, etc.

organic planning. planning that takes place with the input of end-users.

organic. growth the takes place from within or naturally.

place-making. an integrative approach to designing and planning meaningful spaces.

production. the action of making or manufacturing without deep thought or consideration.

quality of life. a standard for measuring comfort and happiness.

resiliency. the ability to stay nimble in the face of change in situation, circumstance or 
scenarios.

return on investment. performance of an investment in a percentage. The benefit or return 
is divided by the cost of the investment.

spiritual. relating to the human spirit or soul as opposed to material things. Typically 
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The industry under analysis in this research is complex. One way to consider 
the current scale of the dysfunction and capture the complexity within the 
design and development industry is by looking at the industry through 
different lenses (Adams & Watkins 2002). Many different lenses can be 
used to evaluate the industry as it touches many facets and domains. 
The lenses may be split into even smaller lenses to further understand 
the complexity of the design and development industry. However, for the 
purposes of simplicity in understanding,  a few overarching lenses were 
included: economic, environmental, social, cultural and political. 

the complexity

Environmental

Social

Political

Cultural
Economic
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In  Ginza, Tokyo, property prices were once one of the highest 
in the world at over $800/SQFT (UNP 2010). However, for 
the last few years they have stagnated. Why is this the case? 
What causes location to increase in value to such an extreme 
amount? How can this increase be better predicted? Can it 
be controlled?

As you know, development is sustainable only if the beneficiaries become, gradually, masters 
of the process. This means that initiatives cannot be contemplated exclusively in terms 
of economics but must be seen as an integrated program that encompasses social and 
cultural dimensions. Education and skills training, health and public services, conservation 
of cultural heritage, infrastructure development, urban planning and rehabilitation, rural 
development, water and energy management, environmental control and even policy and 
legislative development are among the various aspects that must be taken into account.

-Aga Khan (2008)

2322



NASDAQ

Home

S&P

Mutual Fund
Inflation

The home is increasingly becoming a vehicle for investment. Many families rely on the home as retirement 
savings. In Canada, over the course of 30 years, a home would have performed almost as well as the 
NASDAQ and over 14 times better than the average mutual fund. With such a drastic appreciation, who 
would not think about housing from an investment perspective above all else?

(Canadian Real Estate 
Association 2016) 

(NASDAQ, 2016) 

(Macrotrends, 2016) 

(5%)

(2%)

It is easier to see where 
priorities and power lie 
when looking at comparable 
sizes of various industries. 
The real estate, rental and 
leasing industry is the size 
of education, healthcare 
and health care combined. 
It is also 20 times the 
size of the information 
and cultural industries 
(Government Canada, 2015). 
However, when you look at 
construction, finance and 
insurance related to real 
estate as a whole, you get a 
size which is unfathomable. 
Additionally, our focal point 
on housing starts as a metric 
for economic growth may also 
be flawed. Canadians build 
two new houses for every 
person added to the working 
age population (Rabidoux, 
2015). Furthermore, since 
2008 average home prices in 
Canada have risen by 50% 
pushing family net worth up 
44.5% (Marr 2015). Thus, 
Canadians  are incredibly 
reliant on housing as a source 
of investment. Construction, Finance and Insurance

Information 
+ Cultural

Healthcare

Education

Arts + Recreation + Entertainment

Real estate + Rental + Leasing
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75% Energy

94% Energy

The housing industry is a massive contributor to green house gases, uses copious levels of energy, 
pollutes the environment and takes away important resources. Buildings contribute to a third of global 
green house gas emissions (Huovila 2009). They produce up to 50% of landfill waste (Green, M. 2012) 
during construction. A person will consume 75% of their energy through their household. If they live in a 
sub-urban setting, this percentage can increase to 94% (Energy Information Administration 2015). Thus, 
an environmentally sustainable future will require us to rethink how housing and communities are provided.
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Zanzibar, Tanzania. As the world population increases, 
the need for housing grows further. Most of this drive is 
taking place in developing countries. Change in how to 
design and build sustainably must be implemented in both 
developing and developed countries.  26 27



social

s
o

c
i

a
lDar Es Salaam, Tanzania. Most of the affordable 

housing crisis (market gap) is taking place in 
developing countries. Changes in the way design 
and development is provided must be scalable to 
developing countries.

The drive for greater materialism has led to larger and more opulent housing which further 
increases our material usage (Brown, J. & North 2010). It also drives communities further from 
amenities as greater space is required. As a result the industry becomes further fragmented 
as home production and speed becomes more important than creating quality. This results in 
designs which are not only less accurate of individual and family needs but also in products 
which are less durable and sustainable. Ultimately, this leads to continuous re-designing and 
re-building further impacting resources (Kim, S. & Yang & Yeo & Kim, K 2004). 

Average size of a home from 1950 to 2000 (Brown, J. & North 2010).

1950s 2000s
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It is clear that housing is 
important to our quality of 
life  (OECD 2014). However, 
the design and development 
industry seem to not be 
providing housing that 
has greater efficacy and 
that improves the overall 
satisfaction for residents. 
Thus, residents continue 
to make sacrifices that are 
critical to their quality of life. 
(Marmolejo‐Duarte & Ruiz‐
Lineros 2013). Why is this 
the case?

92%....believe a home 
is extremely important to quality of life.5

86%....believe one must 
make sacrifices when choosing where to live.5

5. A local research study was conducted by the principal researcher as described further in the methodology chapter. There is a critical lack of 
research within academia and industry which evaluates satisfaction amongst residents. 

The global housing crisis is at a 
critical scale never witnessed 
before4. The chart represents 
the global population and 
the proportion that is living  
in inadequate conditions (in 
colour). Housing is not only 
about providing a shelter but 
also about providing access 
to basic necessities. Including 
land and construction nearly 16 
trillion dollars will be required to 
replace substandard housing 
and build additional units by 
2025 (Woetzel 2014).

4. 2.4 billion people lack access to safe sanitation (Facts About Water & Sanitation 2016). 1.2 billion people do not have access to electricity (World 
Energy Outlook 2016). These are only two major factors of standard of living. Many others relate to housing such as clean water and Internet access. 30 31



Homes are an extension of our identity and are a form of self-expression. They bring us comfort and allow us to practice 
our traditions while maintaining our values.  A community may have homes of similar character. This is a concept shared 
across the world. In Pamir, Tajikistan, the local population draws religious symbolism into the architecture of their homes. 
Unfortunately, modernization has brought cheap building materials and concepts of westernization which are eroding the 
cultural identity of the traditional Pamiri home. This disruption of value can have horrific implications by disconnecting a 
new generation from an important culture and identity resulting in a vulnerable population (Al-Sabouni 2016). 

c
u

l
t

u
r

a
l

In Khorogh, Tajikistan the local population has a deep 
connection to their housing type. Elements of the structure tie 
into their religious and spiritual characteristics and lifestyle. It 
is important that they retain this cultural value. 32 33
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Nothing is ever really black or white. Berlin, Germany welcomes a culture of 
mixed politics and openness. The city recognizes that people are different 
and perspectives are different. This value nurtures a diverse and resilient 
culture and community to exist where all can belong and contribute to society 
in their own ways. How can we reshape communities to be more inclusive?

The communities in North America are already 
suffering from a lack of purpose and identity. Mass 
produced housing today is often created without a 
value for identity or purpose. Materialism is the core 
concept - more square footage or granite counter 
tops. This is distancing ourselves from homes 
and perhaps this is the reason for an uptake in an 
investment mentality rather than one of personal 
identity and value. Furthermore, the communities 
built on the car are drawing us further from amenities, 
each other and causing us to lose more time on the 
road. Hence, the occurrence of new-urbanism begins 
to shape itself (Thompson 2013). 

 (Wiki Suburb 2006) 3534
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Horizontal and vertical fragmentation plague the potential for innovation, entrepreneurship and creativity within 
the design and development industry (National Research Council of Canada 2002). In comparison to the 
fashion, automobile or technology industries, housing has been far outperformed from a productivity standpoint 
(Bureau of Labor Statistics 2009). Only one construction and engineering company made it to Forbes 100 
most innovative companies. This ultimately results in lower levels of production, market gaps, lack of efficacy, 
wastefulness, greed and the propagation of a very powerful status quo (LePatner & Jacobson 2007). Interestingly, 
the computer and car may one day disappear from our lives, but the home will always exist.

Price v Time

Planning and architecture can be very political (Case-study & Research Interview). People are often 
power hungry. There are also often many perspectives in a clash of ideas and lifestyles. Municipalities 
and politicians are highly involved in the design and development process. This contributes to even 
greater complication. One major limitation of achieving greater housing efficacy and innovation is the 
industry on which it is built. Consultants to trades, personalities to skills and values to experience all vary 
drastically (Miller 2009). This ultimately results in lower innovation rather than higher diversity (National 
Research Council of Canada 2002). Lower creativity and a greater emphasis on production. 

Year	1 Year	2 Year	3 Year	4 Year	5

Planning/Permits

Land

Design

Construction

This chart describes the design and development process over 5 years. The implications on time and cost due to red-tape and slow political 
systems reduce innovation. This information was sourced from a case-study conducted during the research. This is discussed further in the 
Methods chapter of the thesis.
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Each lens that has been highlighted plays an important role in society. 
Within each of these lenses exists a part or parts of the residential design 
and development industry. The descriptions of each facets above highlight 
how the industry impacts society through these lenses. The problems 
presented are both broad and complex. In order to alleviate some of the 
challenges presented, it is important to make the overall system more 
functional and cohesive. The industry is comprised of   various stakeholders. 
Some stakeholders cross over many lenses whiles others cover a particular 
domain. Ultimately, the interconnections and information exchanges of 
the stakeholders are what define the system (design and development 
industry). Improving the strength of these interconnections is important in 
tackling the dysfunction and addressing the challenges presented through 
the various lenses. These challenges are further discussed through the 
thesis. 

Code Authorities

Warranty and Insurance

Raw Material Extractors Manufacturers Suppliers Builders

Electrical Sustainability Consultant
Mechanical

Envelope Structural
Architect

Developer ResidentsSales/Rental Agents

Interior

Civil
AppraiserGeotechnical

Market Researchers
Planning and Land Development

Lender

Land Realtor

Housing Policy Organizations

Place

Building

a large, complex and powerful industry.

The current design and development industry stakeholders and interconnections. Adapted from National Research Council of Canada Study (2002) 38 39



central concepts

Another way to begin to understand the complexity of the industry and 
perhaps begin to evaluate strategies that can be used to remedy some of 
the complexity, 10 key concepts are introduced. Each key concept is used 
in the research thesis. The key concepts are derived from theories in the 
industry and best practices. Some concepts are used to understand the 
problems section while others address the solutions and design section.

The above table summarizes the key lenses discussed in the chapter and various negative implications. It is organized by home and 
community implications showing how the concerns within the design and development industry transcend scale. 

lens summary
Economic Environmental Social Cultural Political

Community Infrastructure 
costs

Economic toll 
on amenities

Isolation 
impacts 
depression and 
productivity

Lost time in 
commuting

Car driven 
pollution 
implications

Material for 
roads and 
infrastructure

Isolation and 
depression

Lack of 
affordability

Provision of 
services and 
amenities

Loss of identity
and individual 
and community  
value

Access to 
cultural 
amenities

Capital driven 
companies 
lobbying 
governments

Vulnerability of 
jobs

Home Reliance on 
retirement
investment

Vulnerability of 
economy

Personal energy 
consumption

Material and 
production 
consumption

Lack of place-
making

Isolation and 
depression

Loss of identity 
and individual 
and family 
value

Influence of low 
hanging fruit 
marketing
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When attempting to understand the 
apparent lack of efficacy that exists 
within the design and architecture 
of housing, one must look at the 
core value proposition of what is 
being offered. What is desired by the 
home owner and what is needed? 
Ultimately, there is a gap between 
these two considerations (Ikea, 2015). 
This gap has led to an abundance of 
housing which lacks in efficacy and 
stakeholders within the industry like 
to keep this mis-alignment as it keeps 
housing and design as a production-
based commodity1, rather than a 
personal and integral component to 
community building, place-making and 
comfort (meaning). A re-alignment is 
required.

central concept II: democratizing design

7. In the book What’s Wrong With This House, Brown, J. & North argue that commercialization of housing has distorted consumers into wanting 
larger and more excessive homes and that marketing has capitalized off of the low hanging fruit by providing consumers what they think they desire.

Personality,	Lifestyle,	Community

Space	design,	True	Location,	
Durability

SQFT,	Proximity	to	
Schools,	Branded	

Community,	Bedrooms

When attempting to understand 
home design and development, it 
is impossible to separate the house 
from the building or street in which it 
resides and building and street from 
the community in which it resides. A 
house is personal and individual but 
it is also part of a larger place or a 
composition of a broader community. 
Some may argue that the community1 

is perhaps more important than 
the house. Within these divergent 
perspectives, the disciplines of interior 
design, architecture and planning 
are born. The aim of the research is 
to focus on the multi-family sector, 
however, the research is scalable 
to other housing forms (Reference 
Interviews).

Community

Building/Street

Home        

central concept I: the home, part of a system

6. In her book The Death and Life of Great American Cities, Jane Jacobs advocates for the importance of community building. From well 
designed sidewalks to parks, Jacobs believes that common spaces bring together the individual parts. 42 43



Decision making is complex. In the world today we are overwhelmed with choice. The same is true for 
the design and development industry. Over time, the complexity and diversity of housing has grown. 
Various communities, types of homes, amenities and features. Matching these with individual and families 
unique needs has proven difficult (Marmolejo‐Duarte & Ruiz‐Lineros 2013). Here are some theories to 
improve this process:

1) Less is more: It is proven that choice is positive, however, too much of it can result in inaction. We 
need the perfect amount of choice to allow us to be happy in choosing and choose right. (Iyengar 2011)
2) Vividness: We often don’t understand the results of a decision until we have seen it. Unfortunately, 
in housing we cannot try everything and must choose based on our best judgment. (Iyengar 2011)
3) Categorization: We understand categories well. Housing and communities have in many cases 
been categorized in the wrong ways: based on class, price, demographic, etc. Can housing be re-
categorized to be more diverse and reflective of individual needs? (Iyengar 2011)
4) Chooser vs. Choice: In an industry dominated by design decision makers, are the principals of 
housing and choice being articulated well enough to end users? Is there room for more participation?
5) Start Easy: When creating choice it is important to start easy and allow the decision maker to learn 
how to choose before springing too many options on them. (Iyengar 2011)

The figure above shows the complexity in decision making and how decisions can lead  to many different outcomes. 

central concept IV:  decision making  + optimization

BA

XYZW

C Q R V T W P U

central concept III: design as a process

The process of design is far from linear. It goes backwards and forwards before turning itself into something useful. (Niemann 2017)

Research Concept Design
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central concept VI: interdisciplinarity

Interdisciplinarity

1. Take it apart
2. Try and understand the parts
3. Put it back together again

  (Ackoff 2004)

central concept VI: systems thinking
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central concept VIII: place-making

The picture shows China Town in Sao Paulo. Place-making is an approach to design and 
management of public spaces. It draws from the community’s values, history and people 
to design environments which promote connection, health, happiness and well-being. It 
is incredibly important for designers to use the concepts of place-making when looking at 
both large and small scale designs.8  Place-making can cross many scales from a room in 
a home to a urban design in a master plan. The concept of place-making in particular may 
help add meaning to design and development offerings which lack it. It may also fill the 
void for residents who are lacking a particular spiritual need from their homes, buildings/
streets and communities. Place-making is a powerful concept to use when combating 
overly objective approaches to design. It also draws from the theory of democratizing 
design where end-users are engaged deeply in the process of designing the place. Place 
making in this way can create efficacy and improves efficiency of space. The concept is 
connected to the problems and solutions section of this thesis.

8. William Whyte was a famous American urbanist who researched how city spaces can be better designed to work for people. He was able to 
present ideas with evidence for how best to design public spaces (Whyte 1980).

central concept VII: frameworks

Frameworks are conceptual systems which allow us to understand complex models, industries or processes. Holistic 
frameworks can be shaped and applied to tackle complex problems (Sinclair 2010). Frameworks can allow us to see 
how objects, people or processes interact. They can also allow us to envision the inputs and outcomes of a particular 
system. Frameworks can vary in complexity.

Element	A Element	B
Relationship

Product

Output	1

Input	1

Source
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central concept X: scaling9

As described earlier, the dysfunctional system is truly global. Thus, scaling or expanding research and improving the 
residential development industry internationally is important. There are two ways to view scaling: (1) to other developed 
countries and (2) to other developing countries. In regards to developing countries, an important consideration will be  to 
not only encompass meaning and value but also standard of living. The researcher aims to also provide insights which 
are scalable to contexts within developing countries. In expanding to developed countries, it will be important to review 
local codes and evaluate the local industry in more detail before scaling can take place.
9. From water and sanitation to electrification and earthquake engineering, the principal researcher’s experience has spanned many countries.

central concept IX: capturing meaning

Meaning varies from end-user to end-user and designer to designer. There is no cookie cutter approach to capturing 
meaning. However, the concept of exploration allows an individual or group to understand what matters most to them. 
Through this process, thoughts and values generated can be used in the design process in order to capture meaning. 
Design and architecture has only recently entered the digital realm. This space has become more important with the 
increase utilization of Internet to search for homes. Given end-users should be able to find meaning within their personal 
spaces, capturing said meaning within this new digital environment presents an even greater challenge for designers 
today. (Littlefield & Bao & Cook 2000)

N
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key research questions
The research was born from a passion that 
arose from personal experience. After a 
thorough background review, key theories about 
the design and development industry were 
validated. From this, three central questions 
were derived to address the situation:

1) Is there a lack of efficacy, innovation and 
sustainability within the design and development 
industry and if so, why?

2) How can the design and development 
industry be reshaped for greater efficacy, 
innovation and sustainability?

3) Is there an opportunity to operationalize a 
design strategy to assist in this reshape?

From the background research both lenses and key concepts were 
highlighted. Lenses showed the dysfunction within the industry and the 
complexity of challenges within each of these lenses. Many are further 
validated in the methods section and presented as specific challenges in 
the design and development industry in the problems section. Key concepts 
presented are theories and perspectives that could be used to evaluate the 
complexity of challenges discussed in this research thesis. Based on the 
findings presented in the introduction and background section, key research 
questions are posed. Of the challenges presented, the most substantive 
is the overall dysfunction of the design and development industry. This 
dysfunction creates a lack of efficacy, innovation and sustainability which 
ultimately results in inferior product offerings. The research questions seek 
to further understand and respond to this situation.

background summary
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Architecture is the only art form which has a direct, daily impact on the quality of human life
-Aga Khan (2016)

Some communities are inspirational. A true balance of lifestyle and 
sustainability, innovation and tradition. Stockholm, Sweden. In many 
Scandinavian countries, the systems (design and development industry) 
may not be as dysfunctional as in North America (O’Byrne 2008). 54 55



not only included a literature review but also interviews and surveys to create new data.  A 
fourth method was critical to the research process. During the project, I had an opportunity 
to participate in the design and development of a large scale mixed-use, multi family project. 
Many of the ideas in the research came from this “hands-on” experience. These methods of 
qualitative research proved effective in understanding industry gaps and verifying conceptual 
ideas. The start of the research involved coming up with theories through the case-study. 
These theories about the challenges within the design and development industry were 
reinforced with a literature review. Once the key research questions were highlighted, an 
appropriate methodology was selected to address the questions. The methods included 
literature review, case-study, Online surveys and key informant interviews. The findings 
from this research continued to validate initial theories and assisted in highlighting specific 
problems within the design and development industry. These problems were then compiled 
and analyzed with the initial theories to create a number of solutions. Some of the solutions 
were drawn directly from the research. These solutions were then organized through criteria 
which was acquired through the research process. After filtering these solutions to a more 
refined set, through synthesis the design and implementation plan were created.

methodology10

In order to understand the challenging 
questions  asked  in this thesis, a deeper 
understanding of the large and complex design 
and development industry was required. 
This understanding couldn’t be achieved 
with one method alone. The process of 
design and development involves numerous 
stakeholders. The prime beneficiaries of 
the process, residents and end-users are 
also diverse in their interests, personalities 
and demographics. It is also true that the 
fragmentation of the design and development 
industry has baffled industry leaders and 
academics alike for decades. There is only 
some literature on the cross-section between 
the disciplines that were required to evaluate 
the questions. Thus the methods of research 

1. Literature

2. Interview (Key Informant)

3. Survey (Online)

4. Case-study

10. Many of the methods presented are drawn from Grout & Wang’s book on Architectural Research Methods 56 57



Methodology of research described in a diagram. 

Questions

Literature	Review

Surveys

Interviews

Case	Study

Problems

Solutions Solutions

Data
Inductive	
Reasoning

Analysis
Synthesis

Filtering

Synthesis

System

Application	+	Framework

Stakeholders	+	Industry

Data

Design

Implementation
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2007). The importance of culture and meaning within spaces and the lack of existing (Sinclair 2010 & 

Al-Sabouni 2016).  The lack of data used within design of residential design and development (Littlefield 

& Bao & Cook 2000). The impact of the design and development industry currently on the environment 

(Thompson 2013 & Huovila 2009). The power and lack of innovation within the finance industry 

(Gyourko & Rybczynski 2000). The implications of a slow and bureaucratic planning process (Adams 

& Watkins 2002). Thus, a number of literary sources were used to understand the challenges within 

the design and development industry. There is much literature and data on increasing sustainability, 

challenges within the construction industry, housing trends, decision-making, dysfunction within the 

industry and financing constraints. However, there is limited existing literature which connects all of 

these concepts necessary to address the research questions. The research is truly interdisciplinary, 

collaborative and approaches new domains of thought. Key words within the research and literature 

included the following: real estate, residency, design, sustainability, systems thinking, Innovation and 

decision making. The literature review is scattered throughout the document with a large percentage 

allocated to the Background section. A number of literary sources were used to highlight the problems 

design and development industry presented in the next section. The limitation with literature reviews 

is that peripheral understandings that can be found in qualitative research do not take place.

literature
Literature can be an excellent tool in understanding 

what research is already existing, what methods other 

researchers have used in the past to answer similar 

questions and what the key findings of their research 

was. In order to understand the complexity of the 

industry a number of literary sources from various 

disciplines were utilized. From the literary sources 

theories were validated included the dysfunction 

of the industry, lack of communication and the lack 

of efficacy and innovation as a result (Miller 2009). 

Further to this, other problems including the following 

were highlighted: lack of awareness of needs and 

wants from end users and awareness of needs and 

wants from design decision makers (Marmolejo-

Duarte & Ruiz‐Lineros 2013). The fragmentation 

of the construction industry (LePatner & Jacobson 
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capture the full ecosystem. Through this research, the disconnects between stakeholders became 

apparent but so did the similarities in problems and frustrations with the overall dysfunction of the 

system. Through this process, the role, motivations and interrelationships of each stakeholder was 

better understood.  One other key understanding was that the personalities and languages (use of 

vocabulary) often deferred between various stakeholders. It also became apparent that although 

each stakeholder has their own ambitions, generally stakeholders would like to see greater efficacy, 

innovation and sustainability. However, they showed some disbelief in how to accomplish this. The 

key questions of whether there is a lack of efficacy, innovation and sustainability were addressed 

and validated. There is most definitely a lack of efficacy, innovation and sustainability in the industry. 

Furthermore, reasoning was given towards said constraints (problems). Problems including the lack 

of awareness of end user needs and challenge in capturing meaning and culture when designing 

were highlighted. Furthermore, problems were brought up that included the difficulty in obtaining and 

using data effectively in the design process. The challenge in designing for greater environmental 

sustainability. The power and conservatism of the finance industry was a core problem. As well 

as the complexity of the construction industry resulting in cost overruns, schedule extensions and 

lower quality products. Furthermore, the frustrations with the planning and political processes were 

key informant interviews112 Interviews can be an excellent tool to address 

qualitative research. They allow the researcher to 

understand peripheral information. In this case, 

the questions are broad and need to be addressed 

broadly to ensure all information, subject areas and 

insights are captured (Groat & Wang 2013). Key 

informants in the industry were chosen because they 

had working experience, knowledge of relationships 

between other stakeholders and an understanding 

of overall problems within the industry. The key 

informants were found through Dr. Sinclair and my 

personal network. They were also found through 

recommendations from interviewees. 24 semi-

structured interviews were conducted. Architects, 

planners, bankers, Realtors, developers, marketers, 

designers and engineers were interviewed to truly 
11. Research ethics review and Interview questionnaire can be found in the appendix. 62 63



Valuable knowledge can come from experts in the industry. Their insights 
and experiences can often prove pragmatic and original. An organic 
conversation like the ones held over the ancient tradition of hookah 
smoking, can not only be enlightening but also enjoyable. In this old cafe 
in Granada, Spain, people from all over the world gather to enjoy a mid-
day conversation.Aleem Virji 2016

repeatedly highlighted and these included slow development, unqualified decision makers and poorly 

interpreted planning documents. Not only were problems presented and initial theories validated but 

solutions were also made apparent by stakeholders. The findings of the interviews are outlined mainly 

in the Problems and Solutions chapters of this thesis. A downfall of the interview process is that all the 

specific data is difficult to capture. Thus it is important to supplement this with other forms of qualitative 

research and literature review. Before conducting interviews an in-depth ethics review process was 

undertaken to ensure that questions were not harmful to the interviewees in conjunction with the 

Conjoint Faculties Research Ethics Board. The interview structure was designed utilizing the literature 

review and in conjunction with Dr. Sinclair. The process of the interview built upon proven techniques 

(Groat & Wang 2013) and allowed the interviewee to speak openly about their thoughts, values and 

criteria. Often questions were combined and other were skipped depending on the interest level and 

comfort of the interviewee. Through this process, the interview questionnaire evolved to be more 

effective in obtaining valuable information which is outlined through this thesis. 
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thesis. It has assisted in validating theories and addressing the questions that were set out in the 

research thesis. Specifically, it addresses whether or not there is a lack of efficacy and sustainability in 

the design and development industry. It is apparent that there are trade-offs which are made and that 

housing is desired to be more sustainable. The survey led to additional insights which are highlighted in  

The Problems and Solutions section. Some of the key statistics from the survey are highlighted further 

in the chapter. Furthermore, the insights from the survey were used to create aspects of the Design 

section. Surveys were spread amongst friends and family members first. There was then a snowballing 

effect where individuals shared the survey with their own networks. The initial surveyed individuals were 

asked to share with demographically diverse individuals to ensure diversity in results. 30 individuals 

were surveyed and the survey was modest in size. It should definitely be expanded in the future as the 

insights are invaluable and further data would validate the findings. One of the downsides of using the 

survey method is that peripheral qualitative information cannot be captured. This was mitigated by using 

a scale for various questions to understand the depth of one’s opinion. Additionally text input areas were 

provided to ensure that responders could mention items that were not listed. Before conducting surveys 
an in-depth ethics review process was undertaken to ensure that questions were not harmful to the  

residents completing the surveys in conjunction with the Conjoint Faculties Research Ethics Board. 

Online surveys123 The use of an Online survey as a method was chosen 

to obtain specific data from end-users expediently.  

The survey was designed to ask diverse questions 

that discussed end-user demographics, information 

about housing required and how to find housing. 

The survey also asked about values, interests  and 

overall satisfaction associated with personal housing. 

These questions helped to ensure a diverse group 

of demographics (age, gender, occupation, income, 

current housing situation, etc.) were gathered13. 

Diverse demographics were utilized because the 

lack of efficacy in providing housing for end-users 

is believed to apply to all demographics. Thus 

capturing widespread data proves that the issue 

exists amongst many groups. The hugely valuable 

information is selectively presented throughout the 

Survey

12. Research ethics review and Interview questionnaire can be found in the appendix.
13. The results of the demographic diversity are shown in the following pages. 68 69



M a r i t a l  S t a t u s

K i d s

92% (No-Kids)

8% (Kids)

64% (Single) 36% 
(Married)

79% (25-34)
4% (45-54)

8% (55-64)
8% (35-54)

A g e

67% (Female)
33% 

(Male)

G e n d e r
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Type of Home

H o m e  T y p e

I n c o m e

17% (150k+)

38% (50k-100k)

21% (100k-150k)

13% (25k-50k)

8% (0-25k)

8% (Townhouse)
4% (Duplex)

4% (Single Detached)

42% (Single Family)

42% (Apartment)

8% (Art and Design)

21% (Management)

17% (Business)

13% (Healthcare)

13% (Other)

O c c u p a t i o n

67% 
(Bachelors 

Degree)

17% (Masters Degree)

8% (Doctorate)

8% (Diploma)

E d u c a t i o n
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52%....barely know their neighbours

20%....would like to get to know their 
neighbours better

20%....believe they are paying too much 
for housing.

64%....spent over 2 months looking for 
their home.

28%....saw more than 8 homes before 
deciding
Survey Data 

60%....have a longer commute time than 
15 minutes to get to work

80%....use a car to get to work.

52%....would prefer to walk or bike to work

20%....have a less commute time than 10 
minutes to get to work

36%....believe they are too far from their 
work

Survey Data 
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36%....believe sustainability is important

20%....believe square foot efficiency is 
important. 

68%....believe financial appreciation is 
the most important criteria.

90%....believe durability is important

68%....believe they made sacrifices on 
choosing where to live because of availability.

Survey Data 

44%....used a Realtor to find their last 
home

84%....sacrifice on housing because of 
price

96%....believe location is more valuable 
when it is close to amenities

68%....believe architecture is important

84%....believe interior design is important

Survey Data 
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included over 20 different contractors from shoring to roofing. Engaging with various stakeholders 

allowed the research to see the power struggles, personalities, communication barriers and overall 

dysfunction within the industry. In the initial stage of the project, the researcher worked with the city 

planning division and community association to achieve greater density which was needed for both the 

area and the project feasibility. It involved creating a feasibility study and working with various financing 

partners. Through this process the researcher began to appreciate the frustration in dealing with the 

political system and the conservative aspects of financing for projects. The middle stage involved working 

with design teams to create and coordinate the drawings through the development permit, building permit 

and construction drawings stages. Through this part of the process the principal researcher engaged 

with diverse designers, builders and sub-contractors. In this role, the researcher began to understand 

the frustrations of the builder and the designers. A key realization was the inability to connect with the 

end-user to ensure specific design decisions were desired by the end-user which addresses the lack 

of efficacy in design. The role also involved liaising between the design and construction teams through 

hundreds of requests for information, change orders and site coordination challenges. Managing the 

schedule and coordinating sub-trades was a large part of the work. This stage validated the dysfunction 

and complexity of the construction sector. The final stage involved setting up permanent operations for 

case-study4
The case-study method can prove effective in 

creating initial theories, validating theories and 

understanding dysfunction hands-on (Groat & Wang 

2013). The case study can use both qualitative 

and quantitative methods. In this case, the focus 

was on qualitative methods. The case-study was 

also completed informally through the project. The 

principal researchers role was the project manager. 

The case-study was a 140,000 ft2 mixed-use, multi-

family project. Through the project, the researcher had 

the opportunity to engage with over 40 stakeholders. 

These included 10 different design teams 

including city planning, electrical, mechanical, civil, 

geotechnical, structural, architectural, suite interior 

design, common area interior design, envelope 

engineering and environmental engineering. It also 
Saad Rajan in Collaboration with Maureen Nicholson

Case-study
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10 Consultants14

30 Subcontractors14

Finance Planning Design Build Market OperationsEnd-Users

7 Stakeholders14

Architect Suite 
Design

Common  
Design Structural Envelope Enviro. Geotech. Electrical Mechanical Landscape

14. The diagrams above show the diversity of stakeholders. In order to understand the lack of efficacy and innovation, the dysfunction of 
the overall system and interrelationships between stakeholders must be understood.

the building, managing a marketing team, leasing the residential and commercial units of the building and 

coordinating handover. Through this part of the process the researcher engaged with Realtors, marketers, 

end-users and operators and the perspectives of these disciplines were understood. A key finding was 

that the initial story created by the developer and designer were difficult to capture through to the end-

user. Due to the size of the project, many types of suites were offered which were able to capture a larger 

end-user demographic. Alongside the many design considerations for the end-user and community at 

large the project pushed the boundaries of sustainability. It achieved a Gold Built Green Certification and 

generates a portion of its power from solar energy amongst hundreds of other environmental attributes. The 

challenges associated with pushing for environmental sustainability were apparent through this process. 

The disadvantages of the case-study are that specific information was not necessarily captured through 

the process. The case-study was only around one project. In expanding the research, other diverse case-

studies that vary in size, stakeholders and location should be considered.
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Saad Rajan in Collaboration with Naveen Sobti
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50M Budget15

138 residential units15

15. The diagrams above show the size of the project. The budget and number of units offered show the complexity of the project and thus 
the findings from the case-study were very informative. 82 83



Often “hands-on” experience is a great way to learn. 
Many theories learned during the case-study were 
applied to the research and in turn, theories found in 
the research were applied to the case-study.

Saad Rajan in Collaboration with Naveen SobtiThe plaid graphic was the chosen corporate brand for the building. Efforts were made 
to provide a product offering that was personal and unique for the end-user - one that 
allowed the end-user to feel a connection to. The different amenities of the building 
marry each other including the patios, commercial area, lobby and residential area 
creating an inclusive community within the building.
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You’ve got to start with the customer experience and work back towards the technology - not the other way around. 
-Steve Jobs (1997)

The methods used in the research were chosen to validate the various theories presented in the backgrounds 

section and to address the research questions. They were selected to work cohesively in understanding 

a very complex industry. The methods led to numerous findings and a better understanding of answers 

to the research questions which is summarized in the following chapter. Numerous stakeholders were 

engaged through various channels including the case-study, interviews and surveys. These approaches 

allowed the researcher to not only gain a peripheral understanding for the reasons behind the lack of 

innovation, efficacy and sustainability in product offerings but also obtain specific data and information to 

validate initial theories. The initial theories were derived from the literature review and case-study method 

but were also used through the process to further validate findings.
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The research methods aimed to balance the objective and subjective realms 
of design thinking. Interview, survey questions and literature drew from both 
perspectives. By allowing a duality of the two extremes to foster a role in the 
process, a broader understanding of the complexity of the industry could be 
understood. Furthermore, in addressing the research question, it was important 
to evaluate whether subjective and objective considerations are taken into 
account in product offerings. The attempt at fostering the duality is addressed 
in the problems section, solutions section and design section of the research.

Subjective Objective

Innovation

Balance

Nature

Concept

Scale

Wellness

Innovation

Operations

Enviro

Safety

Construct

Cost

Character

Uses

Inspiration

Tradition

Users

Materials

Durability

Resources

History

Comfort

Beauty

ScienceArt
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findings. However, not only is the answer to this question addressed in this chapter 
but also the question of why this exists is also answered in this chapter. One of the key 
reasons is a lack of awareness for end-user needs on behalf of the design decision 
makers and end user. Further to this, there is a challenge in designing for culture 
and meaning which are desperately sought after by end-users. One of the reasons 
this cannot be achieved is because of the challenge in quantifying these aspects as 
well as a lack of data + design. The lack of data also means that market gaps are not 
addressed by the design and development industry effectively. This lack of data goes 
on to preventing financing from acting on more innovative projects. It is also evident 
that although environmental sustainability is a concern, it is very difficult to implement 
in projects due to its lack of awareness and the challenge in defining it. Furthermore 
the complexity and dysfunction of the construction industry and planning/permitting 
process lead to an even greater challenge in innovating. This is due to both time and 
capital being tied up through the process. These points are further addressed in the 
remaining chapter.

A number of problems/challenges/gaps (101 to be 
exact) were identified during the literature review, 
interview, survey and case study processes. The 
problems spanned many disciplines (design, 
development, finance, marketing, planning, etc.) 
and lenses (social, finance, environment, political 
and cultural) and are in most cases very complex. 
The problems are simplified in the following chapter. 
They are grouped into categories which allow them 
to understood easier. The following chapter shows 
an overview of key findings from the methods 
utilized. The research question: Is there a lack 
of efficacy, innovation and sustainability within 
the design and development industry and if so, 
why? The answer to this question is yes from the 

problems
Awareness

Construction

Culture

Meaning

Data + Design

Environment

Finance

Industry

Market Gap

People + Power

Planning + Government
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In Dar Es Salaam, Tanzania, one can choose from 
many variations of hats to wear. But with the only 
variation being colour, are they truly unique? When 
it comes to housing, individual needs are complex. 
Changing colours is simply not enough.1

It is difficult for residents to distinguish between various desires 
and how badly they need or want them when making complex 
decisions about their living situations.16

Needs and Wants 2
End-users often need to decide on their living situation too 
quickly, leaving decisions to the last minute. This results in a 
lack of understanding their own real needs and finding the best 
fit for themselves or their families. (Wong 2002)

Fast Decision for End-Users

3
End-users often lack the awareness of what their housing 
requirements are and this understanding is not created for them 
with the current tools in place.17

Awareness + Education of End-Users 4
The market has a materialistic mentality of competition including 
finishes, sizes, prices and other forms of opulence which are not 
conducive to meaning or environment. (Brown, J. & North 2010)

Materialistic Mentality

16. Although 68% of residents feel they know exactly what they want when it comes to 
housing, 32% need to make sacrifices due to conflicting desires. Thus, prioritization is a 
challenge. 

17. 44% of survey respondents suggested the current tools for finding a home were not 
very effective.

   interview   case-study   survey  interview   case-study   survey

   interview   case-study   survey  interview   case-study   survey  
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Profit = Revenue - Costs

Investment = Jobs2

Taxes = Resilient Communities

Time + Budget = Grand Prize

COGS = Quantity x Price/Unit

Valuation = Revenue / Cap Rate5
Often end-user expectations are not well managed in the process 
of design and development including cost, schedule and quality 
as information is not communicated initially or known. This 
results in greater risk and dissatisfaction with the end product.18

Managing Expectations 6
The complexity of the design and development industry has 
resulted in numerous stakeholders and continuous turnover 
in various roles. This has led to decision makers often lacking 
a true understanding of the needs and requirements of other 
stakeholders.

Uninformed Decision Makers

7
Stakeholders have their own individual formulas for success 
which are not well understood nor appreciated by other 
stakeholders. The formulas are also often conflicting in their 
interests.19

Success Formula Silos 8
Due to the fragmentation of the industry, there are not enough 
mechanisms in place that allow resources to be shared including 
both ideas and spaces. (Miller 2009)

Lack of Shared Resources

18. Only 32% of time spent on the construction site results in direct work. No wonder 
dissatisfaction with the design and development process is abundant amongst many end-
users. (LePatner & Jacobson 2007)

19. During the interview process, objectives varied from financial and political to end-user 
focused and environmental.
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11% Believe they fully understand their own housing needs.

25% Own homes because they like the idea of ownership.

Survey Data 

9
Often a focus on providing better standard of living within design 
and architecture results in using certain quantitative metrics to 
create housing and communities. This removes the appreciation 
of art that comes from improving quality of life holistically.20

Standard of Living and Quality of Life 10
Various stakeholders define success metrics too narrowly 
resulting in important holistic meaning and value lost from the 
design and development process. (Research Interviews)

Narrow Views of Success Metrics

11
Marketing has created a consumer base which is misinformed 
and conscious of low hanging fruits rather than thinking more 
holistically. (Adams and Watkins 2002)

Misinformed End Users 12
The economic importance of housing as an investment and 
passage into adulthood has resulted in a strong emphasis on 
purchasing homes rather than addressing personal lifestyle 
needs.21

Psychology of Ownership

20. Key metrics for Canada’s Mortgage and Housing Corporation (CMHC 2017) include 
housing starts, housing price targets and affordability. Culture and creativity are rarely 
measured in political decisions.

21. 25% of survey respondents own homes because they like the idea of ownership 
and  40% own because of investment value.
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Quality of Life
Meanwhile, people from all over the world travel to Copenhagen 
to witness and experience an architecture and lifestyle that is 
unique to a culture and identity. Does that make this place more 
desirable? Can this so called desirability be replicated or even 
measured or is it unique to particular culture and identity?

Standard of Living

In Tanzania, affordable housing is provided which caters to all the 
basic metrics of standard of living. Electricity, running water and air 
conditioning. Who defines if this complex is desirable to live in? Are 
the residents satisfied? How can we begin to define desirability? 
Are only standard of living metrics important?
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Risk

Time

Construction Risk

With the separation of designers from the end users (Miller 2009), 
Realtors have often formed a role in this gap. Unfortunately, 
Realtor certification processes can be less than a few months 
(Calgary Real Estate Board 2017) and cover only basic areas 
of knowledge in such limited time. This results in some Realtors 
not well educated in the importance of housing as key aspect to 
quality of life and lack the ability to understand resident needs 
and interpret design as well as a design professional.

Realtor Misinformed 14
A lack of research in regards to housing, values, sustainability, 
psychological impacts and industry complexity results in a 
continual negligence of the current challenges in addressing 
quality of life. 

Lack of Research

15
Every construction site is unique and therefore carries 
uncertainties with cost and prevents standardized design 
practices.22

Construction Site 16
Construction risks can often be unknown including climatic and 
soil conditions.

Unknown Risks

13

22. Site risk can add up to about 10% of construction cost (Research Case Study)
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Schedule

BudgetQuality
A common figure that shows the challenge of balancing: maintaining schedule, budget and quality 
in the same project. Typically, a sacrifice or sacrifices need to be made between these factors.

Compared to other industries, the product of housing is 
expensive and therefore design decision makers are more risk 
averse.23

Construction is High Cost 18
With so many moving parts, often it becomes very difficult to 
manage the process of construction. 

Quality Control

19
With the complexity of construction and number of variables to 
consider, unknown costs are abundant resulting in greater risk 
and less capital for innovation. (LePatner & Jacobson 2007)

Budget Control 20
With the complexity and speed required for construction as well 
as the number of stakeholders involved, maintaining schedules 
and coordination become very difficult. This ultimately increases 
expenses and results in less capital for innovation. (Miller 2009)

Schedule Control

17
23. Construction contributes to 6% of Canada’s economy (Statistic Canada 2010). 
Additionally, unlike other industries, real estate values tend to rise due to land and location. 
This further impact pricing comparatively to other industries which do not factor in this 
increase.
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In Amsterdam, it can be scene that preserving a strong 
cultural identity is important and this springs from the unique 
shape and environment of the communities. Can changing 
the process of design and development create more unique 
and inviting communities which impact culture?

Often designs may lack meaning for individuals rendering them 
as simply providing a service and resulting in a lack of ownership 
from the end-user.24

Lacking Meaning 22
The standardization of design fails to understand and appreciate 
the cultural implications of housing that are necessary to 
catalyzing culture.25

Cultural Neglect

23
Very different theories and ideologies on how to appropriately 
build a city and community make reaching a consensus difficult.26

City and Community Building 24
With design becoming more production oriented, efficacy is 
lost in design. Copying and pasting27 are required to deal with 
lower fees and increase designer revenues to stay in business 
(LePatner & Jacobson 2007).

Design as Production

21
24. Over 72% of survey respondents have been living in their home for less than 2 years. 
As turnover becomes greater, end-users may see residences more as providing a service 
rather than an experience.

25. LEED frameworks and other score card systems including building codes and 
planning documents are quantitatively measured and narrow in their criteria (Bray 
2016) However, even design and development companies prefer to “copy and paste” 
concepts and ideas (LePatner & Jacobson 2007).

26. From Dubai to London and Stockholm to Dar Es Salaam, city planning varies incredibly. 
Who decides what is the best way to develop a community? How can this be decided?

27. Designers are often forced to copy and paste in an effort to balance the drastic 
reduction in fees over the last few decades. Developers are often limited to comparable 
sales and therefore cannot afford to take risks beyond proven demand. 
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ft2
# Bedrooms

# Bathrooms

Price
The simple factors above are often used to make very important decisions for end-
users. These factors must be more complex (Marmolejo‐Duarte & Ruiz‐Lineros 
2013).

Increasing number of designs that included smart features, 
lighting and comfort may not add meaning (Solomon 2005, Bray 
& McCurry 2006).

Technology and Meaning 26
Between marketing, sales, design, development and end-
users, the story of a product is often not well communicated or 
transferred, resulting in a lack of understanding and meaning. 

Telling the Story

27
As homes have become more production based and designers 
are often not involved in the process with end users, trades 
and contractors have replicated designs to achieve economies 
of scale. This has resulted in a loss of attention to detail and 
pride from subcontractors to produce quality and meaning in 
designs.28

Loss of Craftsmanship 28
Marketing companies are intrinsically motivated to up-sell end 
users and not truly understand their needs. The over simplification 
and materialistic categorizations of design attributes result in 
less meaning and innovation (Kuo 2004). See image to the right.

Abuse of Marketing

25

28. Since the turn of the 19th century, the movement of architects and engineers from 
a craft practice model to a professional services model shifted liability onto developers 
and withdrew the creativity involved in place-making by creating a highly fragmented 
and arguably dysfunctional industry (Brown, J. & North 2010 & Miller 2009).
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The government of Oslo built an opera house that engages the public year 
round. With the roof turning into a public beach and the programming capable 
of hosting a wide variety of events, the structure is both inspirational and 
conducive to the community. Can implementing more places like these to 
inspire the local design and development industries?

Due to the high-speed standard of design production and 
development, much of the process of research and understanding 
end user requirements is shortened therefore reducing value and 
meaning.29

Time for Research 30
Due to the fast paced nature of modern lifestyles, involvement in the 
design process and working with designers to personalize their own 
homes is a challenge for end users.30

End User Engagement

31
Communities are often designed for specific target market for 
economies of scale and ease of selling. This creates demographic 
segregation and neighbourhoods which lack diversity which is 
crucial to community building and resiliency (Nenshi 2010).

Demographic Segregation 32
A lack of inspirational (well designed, landmark or historically 
rooted) architecture results in markets that are not used to 
considering and understanding its importance and therefore not 
expecting it or unable to ask for it.

Inspirational Architecture

29
29. For a multi-family project, design time can vary from 6 months to 1 year. This 
is not enough time to conduct appropriate market research and engage with end-
users. 30. Only 5% of homes involve an architect (Brown, J. & North 2010)
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In Ulan Bator, in an effort to rival the modernization that is replacing the 
centuries old cultural heritage, an artist recreates a traditional nomadic 
structure in the middle of the city. There could be many negative implications 
of communities that feel they are losing their culture and identity.

Value engineering can be a benefit but also can be detrimental. 
Without a conscious effort to understand value and meaning 
with every value engineering decision, designs can lose their 
efficacy and create future systemic problems on many fronts. 

Value Engineering 34
Much of the developing world sees the western modern 
capitalistic philosophies as a goal. This erodes cultural fabrics 
and creates systemic challenges within societies.31

Adoption of Westernized Mentalities

35
Often data and trends are used to justify design rather than 
inform it. 

Informing and Justifying 36
Data is often unapproachable for design decision makers 
aesthetically and can often be irrelevant.32

Data Presentation

33
31. This is from anecdotal insights from travel experience where principal researchers 
have conducted informal interviews and studies in developing countries including 
Tajikistan, Tanzania and Mongolia. 

32. With data such as ft2, number of bedrooms and number of bathrooms, making 
specific design decisions can be challenging. It also does not allow designers to 
provide for specific end user needs (Gibler & Tyvimaa & Kananen 2014).
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52% Believe data was inaccurate or misleading

80%Data is protected from design decision makers.

Survey Data 

34. With 1 in 4 homes purchased being new (LePatner & Jacobson 2007), the new home industry has data which is available to 
private companies and design decision makers. However, Realtors Canada keeps all existing home purchase data. Thus, only 
a fraction of home sales (data that is actually captured) is available for design decision makers.

Methods for using data in design are not well developed. To 
further compound this challenge, Willingness to Pay33 for various 
features is difficult to determine.

Data Creating Design 38
Data is still protected by Realtors and cannot be used to inform 
design decision making (Harris 2016).

Data Protection

39
Acquiring specific information from end-users is challenging as 
few methods of capturing data exist. Information is often shared 
with Realtors and sales teams but this doesn’t always trickle to 
design decision makers.

Capturing Data 40
Often the data that is used to inform decisions is not accurate due 
to a lack of appropriate methods of acquiring that data and a lack 
of quality control. This reasoning behind this may be to mislead 
consumers into unnecessary purchases which assist incumbent 
businesses to grow (Adams and Watkins 2002).

Accuracy of Data

37
33. The business term Willingness to Pay (WTP) is the maximum amount an individual 
is willing to spend in order to purchase a good or service. More specificity in regards 
to WTP for certain design elements can assist decision makers with design trade-offs 
(Businessdictionary.com 2017).
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Cost Quality

Balancing trade-offs is difficult for end-users and design decision makers.

Often drawings lack details35 which are required resulting in 
increasing costs and an associated risk. This ultimately reduces 
capital available for innovation.

Missed Details 42
There is always a challenge in obtaining client desires as each 
client is different, communicates differently and may not have 
the same jargon as the designer.

Understanding Client Needs

43
The complexity of design is continuing to grow, ensuring 
coordination is done effectively, cost remains low and quality is 
kept high is increasingly difficult.

Design Complexity 44
For both residents and design decision makers, managing 
trade-offs and optimizing decision making is a challenge with so 
many options and often many unknowns.36

Managing Trade-offs

41
35. Through the case study, it was found that over 200 missed detailed resulted in 5% 
greater costs for the overall project.

36. During the survey process, it was found that 32% of end-users made 
sacrifices due to conflicting desires.
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sus·tain·a·bil·i·ty39

səˌstānəˈbilədē/
noun

 building and propagating longevity, resilience, equity and 
empowerment.

in·no·va·tion
ˌinəˈvāSH(ə)n/
noun

 a new method, idea, process or product compared to what is existing.
 
re·search and de·vel·op·ment
ˈrēˌsərCH,rəˈsərCH/ & dəˈveləpmənt/
noun
 work directed toward the innovation, introduction, and improvement 
of  products and processes.

val·ue
ˈvalyo͞o/Submit
noun
 Importance and use as determined by an individual or group.

39. Definitions were adapted from Merriam-Webster.com dictionary to create more specific and valuable descriptors for 
each word in the context of the thesis document.

With the rate of technological growth, design and development 
has become digitized but in many cases this leap has been 
challenging and much needed data and understanding has 
been lost through the process (Littlefield & Bao & Cook 2000).

Digital Representations 46
Sustainability is often an ambiguous terminology and can be 
interpreted in many ways. This results in many stakeholders 
avoiding or abusing the term in the production and marketing of 
their products (Friedman 2008).

Defining Sustainability 

47
Innovation is often an ambiguous terminology and can be 
interpreted in many ways. This results in many stakeholders 
avoiding or abusing the term within their business value 
proposition38. 

Defining Innovation48
Research & Development37 is often an ambiguous terminology 
and can be interpreted in many ways. This results in many 
stakeholders avoiding or abusing the term in the production and 
marketing of their products.

45

Defining Research & Development 

37. Through the research interviews, it was found that one of the key differentiations 
between various stakeholders was their interpretation of research & development. It 
was also found that there was much confusion and disbelief with the term.

38. A common term used in business is Value Proposition. This is a term that 
a business uses to summarize why a customer should purchase a product or 
service from them. What is the business advocating when selling their product? 
(Investopedia.com 2017)
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With few building codes and regulations in place, Tanzania, like many other 
developing countries is becoming heavily polluted by local citizens who 
have no ownership nor incentive to keep their communities clean. It may be 
important to consider solutions to residential design and development which 
not only sustainable but also scalable (globally). 

Value is often an ambiguous terminology and can be interpreted 
in many ways. This results in many stakeholders avoiding 
or abusing the term in the production and marketing of their 
products.

Defining Value 50
There is very little incentive or awareness40 in place for green 
design, development and purchase (Sarkis 2006, Bray & 
McCurry 2006). 

Environment Neglect

51
With the fast pace and complexity of construction, quality control 
mechanisms are difficult to implement resulting in less durable 
and sustainable products.42

Quality Control 52
LEED, Built Green and other environmental scoring metrics 
are often not holistically designed41, lack efficiencies in 
implementation and have poor buy in from stakeholders 
(Solomon 2005, Bray & McCurry 2006).

49

Non-Comprehensive Scoring

40. Due to a lack of awareness, only 1.54% of residential projects are LEED 
certified (Canada Green Building Council 2014)

41. LEED and Built Green frameworks were both reviewed by the principal researcher 
to determine their effectiveness in capturing holistic design.

42. Through the case study, various software were utilized including Procore, 
Google Sheets and Producteev. Most of these were not adopted widely enough 
or functional enough to be effective in simplifying the process.
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A city that was built on real estate and property values, 
New York has high rise towers which continue to appreciate 
and drive the economy forward. Will this market ever 
collapse? Should economies be so reliant on property value 
appreciation? Does the reliance on asset appreciation lead 
to more meaningful homes?

Often the financial stakeholders will see things from a narrow 
perspective in meeting deliverables rendering many projects 
unfeasible due to their risk level.43

Rigid Finance 54
A challenge in entering the real estate market exists with the 
exception of buying a home (for most), REIT44 or personal 
connections with the design and development community. This 
limits capital that could be invested, more strategically.

Entering the Market

55
The industry is at risk of macro-economic changes46 which 
can take place at any time based on numerous variables. This  
vulnerability impacts families investments, the basic need of 
shelter and the overall resiliency of communities.

Macro-Economic Changes56
The dependence of housing as an investment and a core 
asset to the overall economy creates a deep vulnerability for 
individuals, families45 and society.

53

Economic Vulnerability

43. Risk in finance is correlated to desired Return on Investment (ROI). ROI measures 
the performance of an investment in a percentage. The benefit or return is divided by the 
cost of the investment. A lower risk would result in a lower ROI. (Investopedia.com 2017)

44. A REIT or Real Estate Investment Trust is a fund of capital that invests in real 
estate through mortgages or trades in stock exchanges. It is publicly available but the 
entity controlling the REIT, controls all of the investments that constitute it.

45. Since 2008, average home prices in Canada have risen by 50% pushing family 
net worth up 44.5% (Marr 2015)

46. The housing sector is reliant on the macro-economy. Any major change 
has a very large impact. However, the housing economy also has an impact 
on the overall economy. It is clear that the valuation and approval techniques 
for homes must be reconsidered (Gjerstad 2014).
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The figure above describes the relationships between the various stakeholders and lenses within the design and development industry. It 
can be seen that there are many co-dependencies and trade-offs and decisions made by stakeholders affect other stakeholders.

Within certain geographic markets or for certain products, 
finance is not readily available due to a lack of awareness 
rendering certain projects unfeasible.47

Access to Finance 58
Land for development is often locked48 due to land holders not 
willing to sell at a low price as they do not need to or because 
there is a current revenue stream being generated that needs 
to be bought.

Locked Land

59
Vertical Fragmentation49 separates the value chain and causes 
communication challenges between different stakeholders 
resulting in further inefficiencies and greater risk when 
information is left out (National Research Council of Canada 
2002).

Vertical Fragmentation60
Often stakeholders do no communicate with each other due 
to the complexity of the project and their own perceptions of 
priority (Miller 2009)

57

Communication

47. Including land and construction nearly 16 trillion dollars will be required to replace 
substandard housing and build additional units by 2025 (Woetzel 2014). 

48. Land that is not available for development or “locked” contributes to the affordability 
crisis. It is estimated that by unlocking this land potential, cost of housing can drop by 
23% (Woetzel 2014).

49.Vertical Fragmentation is a business terminology used to describe separate 
elements of a value chain. For example suppliers provide to manufacturers who 
provide to shippers who then deliver to end users. In this process, every entity is 
its own organization (Investopedia.com 2017).
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The above figure shows how risk increases with different stakeholders.

Horizontal Fragmentation50 resulting in smaller companies 
can be less capable of research and development, surviving 
recessions and more risk averse (National Research Council of 
Canada 2002).

Horizontal Fragmentation 62
Design and development companies are afraid of adopting new 
technologies in high risk projects unless they have been tested 
and proven. This results in a longer cycle of implementation. 
Smaller projects cannot afford to adopt new technologies as 
well.

Adopting New Technologies

63
Within industry sectors, risk tolerances are different and 
often not well understood and documented. Thus finding the 
right partners to work with can also be a challenge as the 
understanding of risk must be shared1 (Sanderford & Overstreet 
& Beling & Rajaratnam 2015).

Risk Differentiation64
The industry is continually trying to download its risk onto 
other counterparts, resulting in less collaboration and more 
inefficiencies.

61

Risk Aversion

50. Horizontal Fragmentation is a business terminology used to describe an industry 
that is populated with many small players. Although this can create greater competition, 
smaller companies do not have the capital to invest in large scale R&D amongst other 
disadvantages.

51. Between financing partners, often common goals for ROI and thus risk are 
critical for an amicable relationship. Other methods of combining partners under 
diverse ROI’s exist but are not well utilized. 
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The above figure shows how power increases with various stakeholders. From the previous figure, it can 
be scene that there can be  misalignment between power and risk.

A number of stakeholders do not get the engagement they seek 
in the design52 process including both builders and end-users. 
For this reason, designs lack efficacy and efficiency.

Design Involvement 66
Unfortunately with the complexity of the industry and pricing of 
design drawings through tender stages which rely on a volatile 
market place, obtaining exact pricing for design decisions is very 
difficult. This creates a higher level of risk within the process 
(LePatner & Jacobson 2007).

Design Estimation

67
Often stakeholders have power however do not need to 
undertake risk within the process (risk misalignment). This 
misalignment causes frustration, hostility and inefficiencies 
within the industry (Adams & Watkins 2002).

Risk Misalignment68
With the increase in production of design and development, 
the role of designers has often become production based and 
designers are evaluated on their output rather than content. As 
such, the role has become more as a deliverer of content rather 
than a creator.

65

Designers as Disposables

52. The initial design process is very much controlled by designers and developers. 
This protection of the initial process causes challenges in further stages (Gyourko 
and Rybczynski 2000).
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Cost of Prototyping

The production of cotton in Mwanza is a highly commercialized process with strong quality control. 
Cotton and textiles are cheap to create and markets can easily be tested with new innovations 
unlike residential design & development product offerings which are much more expensive to pilot.

Development is an expensive process compared to other 
industries53 and therefore the ability to test and pilot designs 
is very difficult resulting in designs which have a lower level of 
innovation and maintain a status quo approach.

Testing the Market 70
With the complexity and fragmentation of the industry, appropriate 
channels of knowledge share are far and few resulting in greater 
risk and lower innovation (Miller 2009).

Knowledge Share

71
Due to the nature of the industry, homes are often sold off and 
design decision makers lack the tools or desire to evaluate the 
post occupancy55 usage and feedback. This results in lower 
innovation and efficiency within designs.

Lack of Assessments72
Unlike other industries, design and development of buildings is a 
very cumbersome and time consuming process54. Through this, 
market changes take place and this results in design decision 
makers staying conservative with their designs.

69

Design and Development Process

53. The cost of prototyping in development compared to software can be over 10x 
and over clothing 1000x (Marquee 2014, Robot & Pencils 2016, Njaro 2012)

54. The average length of a multi-family development project can take between 3 and 
6 years. (Case-study and Research Interviews.)

55. A Post Occupancy survey can be useful in determining design flaws, 
maintenance issues and other attributes of customer feedback which can make 
the design process more iterative. 
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Symbol for diving into the detail of design & development.

The fragmentation of the industry prevents stakeholders from 
understanding and therefore working in different markets56. This 
prevents knowledge share and opportunities for design decision 
makers to globalize their skillsets.

Local Market Knowledge 74
The industry is too focused on producing products and 
subscribing to metrics rather than appreciating the process of 
design which is important to create meaning.

Process and Product

75
With the speed required for production of drawings, many scope 
gaps and mis-coordinated details57 result in increased risk and 
less capital for innovation.

Drawing Coordination76
Due to the complexity of the industry and the number of 
stakeholders and specializations involved in the process, there is 
a lack of common vocabulary. This creates mis-communications 
and inefficiencies but also results in misunderstandings between 
various stakeholder interests and requirements (Miller 2009).

73

Common Vocabulary

57. During the case-study over 200 mis-coordinated details resulted in schedule 
delays of 10% and cost overruns of 10%

56. Horizontal Fragmentation of the design and development industry result in 
localized businesses that are not able to scale geographies (LePatner & Jacobson 
2007).
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The above diagrams represent a conceptual project whereby market risk can be mitigated by offering a lifestyle conscious multi-family 
building with amenities scattered throughout. In this way residents can choose amenities that complement their own lifestyles.

Many stakeholders within the industry are incentivized to think 
about short term interests58 rather than longer term and more 
sustainable implications.

Short Term and Long Term Thinking 78
A gap between academia and industry results in research and 
innovations not properly administered into practical solutions 
within design and development.

Academia and Industry

79
Market desires change in the process of completing a project 
(4-6 years) which increases risk levels. 

Market Changing80
The market is becoming more conscious of their lifestyles 
and their need for housing that addresses this and thus their 
selections are becoming more complex (Gibler & Tyvimaa & 
Kananen 2014).

77

Lifestyle Conscious Market

58. Most payback periods for private investment are less than 5 years and 
most politicians run 4 year terms. This can result in short term outlooks when it 
comes to design and development decisions.

   interview   case-study   survey      interview   case-study   survey   

   interview   case-study   survey      interview   case-study   survey   

134 135



Market Gaps

high	density

n

s n

	density

The above figure shows theoretically how market gaps exist. This chart is called a target market map. Often without precedence, it 
can be difficult to find a market gap and obtain financing to address it (Gyourko & Rybczynski 2000).

Many gaps in providing adequate housing59 in the market 
place exist including senior, newly immigrated and small family 
housing.

Gaps in Market 82
A lack of affordable housing60 exists which has deep issues on 
citizens contributing to society61 and obtaining equal opportunity.

Affordability

83
The market place continues to find new methods of living and 
this presents a challenge for design decision makers to adapt to 
these dynamic and rapid changes.

Dynamic Lifestyles84
Within the industry, end user’s needs have become more 
complex and substantial (Gibler & Tyvimaa & Kananen 2014). 
Design decision makers have not been able to keep up with this 
level of complexity and end users have not been able to express 
their specific desires.

81

Complexity of Needs

59. Both research interviews and the research survey showed that individuals and 
families require housing types and characteristics which are currently not available.

60. 20% of Canadians face an affordable housing crisis, spending over half their income 
on their home (McMahon 2015). This problem is magnified globally, where an estimated 
1.6 billion will be affected by an affordable housing crisis by 2025 (Woetzel 2015).
61. The benefits of creating affordable housing are intangible for societies and 
communities. Providing appropriate housing for lower income populations and improving 
the overall quality of housing will likely enable labour mobility, increase knowledge 
sharing, build resiliency in communities and increase quality of life (Organization for 
Economic Co-operation and Development 2014). 
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In Dushanbe, it is better to live in a soviet era building as the building codes were safer and 
more regulated during the Soviet occupation. Unfortunately even this decision is becoming less 
risk averse. Almost 27 years after the collapse of the Soviet empire, no one is monitoring what 
residents are doing to adjust the building to their needs and thus Soviet era builds are also 
becoming a problem. Thus, it may be important to evaluate designs post-occupancy.

With markets changing quickly, design often captures a particular 
instance of society rendering it less adaptable to future societal 
needs therefore less resilient. 

Design Is a Prediction 86
It is a challenge for design decision makers to understand how 
designs will be used by their occupants and therefore design 
appropriately62.

Understanding of Use Post Design

87
Stakeholders often do not communicate due to preconceptions 
of each other’s understandings, roles and personality traits 
(LePatner & Jacobson 2007 & Miller 2009).

Personalities and Egos88
Designers often lack incentives to think outside of the box. With 
design viewed from a production perspective, fees have dropped 
over the last few decades. This has resulted in a negligence 
for the value and importance of design in housing in particular 
(Brown, J. & North 2010). 

85

Incentives

62. The picture on the right and caption present a situation where this concept can 
be dangerous. However, there are many other examples that result in design lacking 
efficacy.
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IdealisticPragmatic

The figure above shows a spectrum of pragmatic and idealistic with designers plotted to show 
frequency of occurrence. It can be seen that the middle space is not largely occupied. Furthermore, 
this space may be very important for the majority of people’s needs and for balancing subjective 
and objective domains.

designers

void

Often positions are filled with unexperienced individuals leading 
to less desirable solutions and greater risk.63

Lacking Skills and Experience 90
Certain stakeholders will use and abuse their power to influence 
decisions in their favour at the loss of others.

Power

91
Design is a very broad skill-set and designers range from overly 
practical and pragmatic to idealistic. Unfortunately this creates 
a gap within the market place and results in other stakeholders 
bridging the divide often leading to less effective designs. It 
also results in stakeholders having preconceptions for certain 
firms and designers. With this regard designers do not gain 
experience and are often underutilized.

Designer Skill Differentiation92
The design process and understanding of the industry requires 
much experience. There are a number of professionals 
who understand this process but are not being used to relay 
information to the next generation resulting in a major void.

89

Lack of Mentorship

63. During the case-study it became evident that multiple stakeholders lacked 
experience in their respective fields and this negatively impacted the project from a 
capital and time perspective.
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The figure above shows various floor plans for 1 bedroom apartments. Designers for multi-family buildings have a limited creative motivation 
when designing marginal differences in floor layouts. This can result in designer fatigue and frustration.

With the complexity of the industry, gaining skillsets to 
appropriately contribute and then innovate result in a steep 
and long learning curve for many professionals. This reduces 
momentum, creates frustrations and stifles innovation amongst 
design decision makers.

Education Process 94
Many stakeholders fear the loss of their jobs to improvements in 
the process and various innovations and thus strive to keep the 
process status quo.

Keeping Jobs

95
Due to the challenges within the industry, many young and 
ambitious designers become frustrated and lose their creative 
inspirations and drive resulting in less innovation within design.

Disengagement of Designers96
The industry has a history of greed due to its rapid gain in power 
and capital. This has presented numerous challenges and 
removal of the end user and real beneficiary from the process 
(LePatner & Jacobson 2007, Miller 2009).

93

Greed
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Lack of multi-disciplinary teams in planning offices result in mis-
communications, long processes and inefficiencies that stifle 
development and add risk to the process.

Government Planning Silos101
Innovation

Is there really any room for innovation?
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Often the interpretation of planning documents can vary due 
to loose terminology which increases risk for design and 
development as requirements are uncertain (Adams & Watkins 
2002).

Interpretation of Planning 98
Various governing authorities may interpret building codes 
differently causing uncertainty in design and therefore greater 
risk.64

Interpretation of Codes

99
Planning manuals and regulations are too specific to allow 
ingenuity and creativity to enter the process in an effort to create 
greater efficacy of design (Adams & Watkins 2002).

100
With codes changing and varying between different geographies, 
price and risk are severely impacted. There is also a learning 
curve for the industry to adapt when codes are implemented 
with many changes65.

97

Drastic Changing of Codes

64. In the case-study discrepancies in the interpretation of codes resulted in a 5% 
increase to schedule and a 5% increase to construction cost. 

65. After the last building code update was released in Alberta, the market reacted 
with a drop in building permit applications (Hirsch 2017)

Rigid Planning
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in·no·va·tion
ˌinəˈvāSH(ə)n/
noun: 

(1) above and beyond
(2) re-define purpose
(3) unexpected touches

(Research Interviews)

Copenhagen is a well planned city with a strong emphasis on organic planning. With its implementation 
of bike infrastructure, walkable streets and public transit, Copenhagen has become an inspiration 
for many cities aspiring to be sustainable (Skovbro 2009). 146 147



sustainability? The problems are analyzed and synthesized in order to come up with an 
array of solutions. Many solutions also come directly from the key informant interviews and 
literature. Solutions are also derived from the classes taken in the Entrepreneurship and 
Innovation offered by Haskayne School of Business. In this class, multiple industry experts 
(marketing, finance, legal and design) were engaged to discuss the problems and potential 
solutions. Many of the problems are complex and require innovative business solutions. All 
of the solutions are presented in the following chapter. They range in scope and scale and 
in theory and practical application. The solutions attempt to address the various challenges 
which are leading to a lack of efficacy, innovation and sustainability. The solutions are 
presented for discussion purposes to identify possible methods for intervention and how the 
complex problems can be addressed.  The solutions are not comprehensive in that they will 
not deal with all of the challenges within the industry. However, if they are all used together, a 
positive change towards designing for efficacy, innovation and sustainability can take place. 
After a short description of each solution is provided, the solutions are short listed in the 
evaluation chapter and described in further detail in subsequent chapters.

solution
The problems are important to understanding the 
diverse challenges and dysfunction of the design 
and development industry. They address the 
first question of the research. These problems or 
challenges which are highlighted in the previous 
chapter include lack of awareness and data on the 
needs and desires of end-users amongst different 
stakeholders. Also, a lack of awareness of individual 
needs for various stakeholders and a challenge in 
quantifying and designing for culture and meaning. 
They also included challenges in designing for 
environmental sustainability, obtaining financing 
and working with bureaucratic planning systems. 
This chapter, addresses the second question: 
how can the design and development industry 
be reshaped for greater efficacy, innovation and 

solutions
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Digital Realtor661
Platforms like MLS do not provide criteria that end-users require to make the best 
decisions for themselves (Survey). The Digital Realtor is a platform for finding homes 
which displaces the incumbent platforms. It is accurate, reliable, comprehensive and 
can be personalized for an individual or family’s special interests. The platform will 
track your needs and match appropriate houses to suit. It will notify you when you 
need to consider moving and when a particular house which best suits your needs 
come up. The platform will utilize a complex framework67 which considers your 
finances, interests, needs, wants and also the environment, culture and community. 
In turn, the platform liaises with design decision makers to create products which 
address trends, needs and values while communicating new approaches and 
innovations in order to gain validation from the market.

Problem Categories Addressed:
Awareness   Culture   Meaning   Data + Design   Environment   Finance   Industry   Market 
Gap   People + Power   Planning + Government 

66. Experts from the Entrepreneurship and Innovation program helped to establish this solution.
67. The framework is addressed in the design chapter of this thesis. It is a comprehensive method of looking at design, architecture and housing for end-users with 
various demographics, interests and personalities. 152 153



The End-User Shopping List682
End-users often find it difficult to make trade-offs. The End-user Shopping List is 
an Online application which allows you to input personal demographic criteria, 
interests and personality traits as well as features of the homes you are currently 
reviewing. It then calibrates based on your inputs and home features the most 
optimal decision for you. It also provides assessments on each choice considering 
investment, environment,  location and functionality amongst others factors and how 
closely aligned to your criteria each choice is. The platform uses a sophisticated 
framework to address individual and community needs together. Furthermore, the 
application liaises with design decision makers to create products which address 
trends, needs and values with greater efficacy.

Problem Categories Addressed:
Awareness   Culture   Meaning   Data + Design   Environment   Finance    Industry   Market 
Gap   Planning + Government 

68. Experts from the Entrepreneurship and Innovation program at Haskayne School of Business helped to establish this solution. 154 155
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Integrated Project Delivery3
Often stakeholders within the industry are disconnected. Integrated Project Delivery 
seeks to align stakeholders involved from the beginning of the project in a design 
charrette69, values and objectives are openly discussed. Projects can run more 
efficiently with less communication barriers. Risk and cost can be split evenly at 
the onset of the project ensuring that all stakeholders have some skin in the game. 
Developers, financiers, designers, end-users, planners and marketers must all 
come together initially to ensure all design outcomes are fairly evaluated, goals 
are aligned and perspectives are considered. The process may be initiated and 
organized by the lead designer or developer. Greater coordination can lead to lower 
risk and greater innovation (Miller 2009). 

Problem Categories Addressed:
Awareness   Meaning   Data + Design   Definitions   Environment   Finance    Industry   Market 
Gap   People + Power   Planning + Government 

69. A design charrette brings together a diverse range of expertise by providing a forum for diverse groups of participants to explore, understand, create and evaluate 
possible and preferred options (Canada Mortgage and Housing Corporation 2002). 156 157
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BIM

Building Information Modeling4
Softwares are currently being developed which represent each and every piece of 
a building. They are able to better model its cost, environmental impact, schedule 
and coordinate with different disciplines70. The BIM field is still in its infancy and most 
projects do not use it yet (Miller 2009). With greater use of this feature, projects will 
have greater coordination, lower costs and better schedules. As a result they will 
have a higher level of efficacy and innovation.

Problem Categories Addressed:
Construction   Data + Design   Environment   Industry

70. 63% of industry professionals believe that BIM can bring down the initial cost of construction and life costs by 33%, 57% believe that BIM will bring down the time 
from inception to completion by 50% and 39% believe BIM can bring down greenhouse gas emissions by 50% (National Building Specification 2016). 158 159



Modular Construction5
Modular off-site construction71 in a closed environment results in greater efficiency, 
better schedule, cost control and quality control due to better operational management 
and less weather risk (Miller 2009). Furthermore, sub-contractors can specialize in 
many different disciplines resulting in even greater efficiencies. This can create 
greater innovation today in design and development and greater flexibility in the 
future for end-users. Options for mass customization are possible with modular 
construction which can create greater efficacy. Mass customization is also much 
easier to implement off-site when modules or parts are created separately and then 

Problem Categories Addressed:
Construction   Environment   Meaning   Industry

71. Modular construction refers to the separation of a building into per-fabricated parts that can be produced off-site and assembled on site. The scale of modular 
construction can vary from metal panels and mechanical units to entire apartments (Miller 2009). 160 161



The above diagrams represent a conceptual project whereby flexibility and adaptability are incorporated into a multi-family building. The 
individual community amenities of the building are owned by residents and scattered throughout the building. These can be used by the 
public and residents of the building. Their use may change over time and they may be bought or sold. They can also be used as multi-
functional spaces. The building is also a mixed-use with retail on the bottom and a combination of both condo and rental units on the upper 
floors. This flexibility allows many diverse demographics to be apart of the building and community over time, rendering the building more 
resilient.

Flexible Design6
Building flexibility into communities, buildings and homes is important to allow 
adaptation to change which is inevitable. Flexibility empowers end-users to make 
decisions that suit their needs over time without having to move or sacrifice quality 
of life72. From movable walls to non-prescriptive planning requirements, flexibility 
enables designs to be more sustainable and resilient in the long run (Sinclair 2016). 
This ultimately benefits end-users as there is less need to move or renovate and 
spend additional resources.

Problem Categories Addressed:
Awareness   Construction   Culture   Meaning   Environment   Finance   Market Gap   People 
+ Power   Planning + Government

72. Japan is a country which has used flexible design concepts exceptionally well. Drawing from spirituality and forced by environmental constraints, Japanese architecture 
has proven methods for designing with flexibility and adaptability that can and should be incorporated into many modern practices (Sinclair 2016). 162 163



Information Capture737
Design decision makers often lack the data needed to make appropriate design 
decisions. Information Capture is an Online interactive survey tool which allows 
design decision makers to capture necessary information from end-users74. The 
survey tool utilizes a holistic framework which allows end-users to make their way 
through a series of demographic, personal and interest based questions while 
presenting feedback on various designs that design decision makers are trying to 
validate. The survey may offer monetary incentive or it may be user active and fun 
to use.

Problem Categories Addressed:
Awareness   Meaning   Environment   Market Gap   People + Power   Planning + Government

73. Experts from the Entrepreneurship and Innovation program helped to establish this solution.
74. Various market research tools exist including surveys and focus groups. However, this data is usually captured for specific projects and from a limited population. A 
comprehensive survey tool which can be widespread would be hugely valuable to the development community (Research Interviews). 164 165



The unique towers going up side-by-side in Oslo add modernity 
and vibrancy to the curb appeal. Can diversity be created through 
improved competition? Can innovation be measured to create 
greater competition?

Democratizing Investment758
Currently land is locked and it is very difficult for individual investors to get into the 
real estate market. Creating a platform and Online application for easy investment 
and crowd funding76 into real estate projects will open up opportunities for many 
individuals to get involved in this sector. It will also create capital to address more 
market gaps. The investments would have a holistic framework and evaluation 
metrics which discuss cultural, environmental, social and profit attributes with risk 
levels and flexible purchase shares. Individuals can pick and choose which projects 
they believe in and vary the level of their investment. This will also unlock a vast pool 
of sophisticated capital which can help bring finance to market gaps and innovative 
projects which require much needed funding (Woetzel 2014).

Problem Categories Addressed:
Awareness   Culture    Meaning   Environment   Finance   Market Gap   People + Power   
Planning + Government

75. Experts from the Entrepreneurship and Innovation program helped to establish this solution.
76. Crowd-funding helps real estate owners raise equity for their property or projects and allow individual investors to buy equity in various types of real estate holdings. 
In 2014 the sector raised over 1$ billion in real estate financing and by 2015, they are expected to hit $34.4 billion (King 2016). 166 167



P = R - C
The above figure shows the fundamental business equation of profit equals revenue minus costs. The key difference is that 
the profit has three bottom lines (profit, people, planet) as opposed to only one.

The Social Fund9
There is a lack of investment in affordable and environmental design and development 
projects. Social funds or social capital are on the rise around the world. Capital has 
long been invested with a purely profit motive. The triple bottom line77 encourages 
business investment to look at not only profit but also environmental and social 
factors as a success metric. Unlocking the social fund potential for sustainable 
and affordable development could be very beneficial to building momentum within 
these projects. A framework which assesses the social and environmental impact 
would be created to report on these metrics and allow organizations and individual 
investors to judge its overall benefit. Social funds can vary in levels of both risk and 
impact and a specialized “cocktail” can be created for various investors.

Problem Categories Addressed:
Awareness   Culture   Meaning   Environment   Finance   Industry   Market Gap   People + 
Power

77. The triple bottom line coined by John Elkington in 1994, argued that companies should measure three accounts, a corporate profit account, a people account and a 
planet account. By measuring all three accounts, a company can take account the full cost involved in doing business (The Economist 2009) 168 169



In Berlin, an art exhibit provokes emotion amongst all viewers depicting 
the gas chambers during the holocaust. Art and other forms of media can 
be effective in communicating deep messages. Can potent art be used to 
create a greater shift in thinking about design and development towards 
sustainability?

Mass Media10
Awareness of the environmental, cultural and meaningful aspects of design and 
development is lacking amongst end-users. One way to bring awareness to the 
masses is by utilizing mass media. Film, advertisements, celebrity values78, books, 
art and programming can be effective channels for communicating ideas about 
the importance of housing, minimalism, sustainability and many others important 
values. With greater awareness end-users can begin to drive change in design and 
development product offerings (Research Interviews).

Problem Categories Addressed:
Awareness   Culture   Data + Design    Meaning   Environment   Finance   Market Gap   
People + Power   Planning + Government

78.Celebrities can have an exceptional impact on consumer’s attitudes and behaviours. However, the celebrities must possess expertise in product categories and be 
consistent with their public profiles and perceived lifestyles to create the most impact (O’Mahony & Meenaghan 1998). 170 171
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Price Check7911
Construction is complex and obtaining pricing for various scopes and services 
can be a challenging and risky endeavor. Price Check is an Online platform which 
allows you to validate the price of a certain scope of work and which connects sub-
trades to end-users80. A tool which allows you to know the exact price of a feature 
or a change in design while unlocking the potential for contractors to be exposed to 
many different projects. The platform would be live and market driven but ensuring a 
strong level of competition to bring costs down. Obtaining and understanding quotes 
can be a huge challenge for end-users. Knowledge gaps and lack of clarity make 
it very difficult to navigate. Bringing reputation, clarity and design to the estimation 
industry will greatly assist efficacy with design and development. 

Problem Categories Addressed:
Construction   Data + Design   Market Gap

79. Experts from the Entrepreneurship and Innovation program helped to establish this solution.
80. Websites like getMy3quotes.ca and other are starting to fill this void which was capitalized by builders and estimators alike (LePatner & Jacobson 2007). However, 
a comprehensive and multi-faceted tool does not yet exist. 172 173



1. Build a brief
2. Pick a package
3. Launch the contest
4. Receive dozens of designs
5. Give feedback
6. Pick your favourite
The idea of a platform or competition is drawn from 99designs.com. A similar model can be applied 
to design, architecture and housing.

Architecture for the Middle-class8112
Bringing the value of architecture and design back into the hands of end-users who 
are not wealthy enough to afford to have their own homes designed is important 
to scale meaning and efficacy in communities and housing. With a platform that 
allows end-users to connect with architects and communicate their needs and 
wants through an Online platform (supported by a holistic framework), not only 
can efficacy be achieved but the world of architects and designers can become 
accessible. Over and above this, other design professionals, builders, developers 
and financiers can offer services to support these projects. The scale of design and 
development can be from single family housing to multi-family projects. Eventually, 
ratings can be implemented to ensure credibility and reduce risk levels for end-
users.

Problem Categories Addressed:
Awareness   Construction   Culture   Meaning   Data + Design   Environment   Finance   
Industry   Market Gap   People + Power   Planning + Government  

81. Experts from the Entrepreneurship and Innovation program helped to establish this solution. 174 175



The favelas of Rio Di Janeiro are economically poor and lack proper 
infrastructure. However, they are beautiful, loved by their residents and 
function as strong local communities that support great diversity. These end-
user planned (organically planned) communities have much to teach us. 

Organic Planning13
Making planning less prescriptive and more of a guide will reduce bureaucratic risk 
for end-users, developers and architects. An increase in efficiencies and time will 
reduce cost and allow for more innovative designs which have greater efficacy. A 
process can be created which reduces the cumbersome documentation and allows 
permits to be obtained easily with community buy-in through votes and to share their 
opinions (Plein & Green, K. & Williams 1998). Ranges of density can be attributed 
to various areas. Key metrics for community building can be included in bylaw 
language with room for end-user interpretation rather than planner interpretation. 
This will make design more spontaneous, flexible, resilient and responsive.

Problem Categories Addressed:
Awareness   Construction   Culture   Meaning   Data + Design   Environment   Finance   
Industry   Market Gap   People + Power   Planning + Government  
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Old legal books in a shop in Stone Town, Zanzibar. 
When is it time to retire obsolete education?

Improved Education14
Dysfunction in the industry is often the result of a common language. Interdisciplinary 
programs that teach architecture, business, real estate, marketing, interior design, 
engineering and planning students how to think from different perspectives will 
result in fewer communication challenges and thinking in silos. Masters programs 
can be created for students who want to learn to think interdisciplinary and form 
bridging roles in various parts of the industry82. Mandatory interdisciplinary courses 
for professionals who are in the field will assist in creating a common language 
and bridge the divide in narrow thinking. Certificates can be created for design 
professionals and other stakeholders who want to be interdisciplinary (Sinclair 
2006).

Problem Categories Addressed:
Definitions   Awareness   Culture   Meaning   Data + Design   Environment   Finance   Industry   
Market Gap   People + Power   Planning + Government

82. Brian R. Sinclair argues that the education of Environmental Designers can assist in reforming, recharging and coordinating in order to address complex problems. 
The discipline was founded on interdisciplinary cooperation, promoting respect for humanity, focusing on end-user needs, inquiry-based learning and using holistic design 
interventions (Sinclair 2006). 178 179



Investment
Community

Design

Environmentalism

Location

The Designer’s Shopping List8315

Problem Categories Addressed:
Awareness   Culture   Meaning   Data + Design   Environment   Finance   Industry   Market 
Gap   People + Power   Planning + Government

Designers often have a challenge in making trade-offs and accessing the right 
information to make decisions. The Designer’s Shopping List is an Online application 
which allows designers to input values and criteria for the project and view how certain 
features or design decisions can impact cost, environment, valuation, maintenance 
and other relevant metrics84. Optimization can be made between various design 
decisions allowing designers to create a tailored  best-fit recipe for specific projects.  
Through this process, designs can add greater efficacy, innovation and value for 
end-users and the broader community.

83. Experts from the Entrepreneurship and Innovation program helped to establish this solution.
84. Various models for BIM can incorporate cost and environmental information (Miller 2009). However, optimizing decisions and showing trade-offs is a tool not yet 
addressed in software applications. This will also combat lack of personal experience from professionals and save time by avoiding relying on false information. 180 181



Berlin is one of the most accepting places in the world. Partly because of its 
numerous squatter housing and venues for programmatic activity to take place 
allowing for incredibly diverse culture and many forms of powerful art to be created. 

Social Hubspots16

Problem Categories Addressed:
Awareness   Culture   Meaning   Data + Design   Environment   Market Gap   People + Power   
Planning + Government

Shared programming spaces in strategic locations throughout the city can strengthen 
communities and lead to greater efficiency of space. These hub-spots should 
reflect the unique needs of the community and they may range in program including 
squatter housing, open market places, performance areas and exhibition spaces. 
The spaces could be subsidized if capital is required.  Governments could offer 
funding or the cost can be subsidized by renting to various businesses or charities 
at low prices. They may be formal or informal areas connected to the community and 
organized by the community through digital media. They could also be organized 
by the government or private organizations looking to work with communities. The 
spaces can incorporate flexible architecture to reflect unique uses. The design 
should inspire uses and users incorporating the vernacular cultures and influences. 
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Design + Development

Academia
Think Tanks17

Problem Categories Addressed:
Awareness   Culture   Meaning   Data + Design   Environment   Industry   Market Gap   People 
+ Power   Planning + Government

The industry lacks research and development for a number of reasons. Research 
and development can take place through various forms. Larger design firms can 
allocate greater funding towards R&D and charge out higher fees for this funding. 
With greater innovations and efficiencies, this can bring down overall design 
and development costs for end-users. Research institutions like universities can 
create separate divisions publicly and privately funded to assess market gaps and 
prototype new innovations/solutions. Lastly, private 3rd party design research & 
development funds (think tanks)85 can work towards creating solutions and sell 
knowledge (consult) and technology to design and development companies. These 
firms may initially need government funding to build momentum.

85. Think tanks, policy institutes, research institutes are organizations or groups involved in research and advocacy in a
range of fields including social policy, political strategy, economics, technology, industry, business and national defense. (McGill.ca 2017) 184 185



Connected Communities18

Problem Categories Addressed:
Awareness   Culture   Meaning   Data + Design   Environment   Industry   Market Gap   People 
+ Power   Planning + Government

Increased density drives amenities and people to be closer together. It improves 
walkability, supports knowledge share and creates resiliency within communities86. 
Increasing density can be more effective when the density is gradually varying in 
levels with each ring. Unique communities can create their own cultural identities 
and attributes that compete and complement other communities. They should 
also contain green space, desired amenities and appropriate diversity to increase 
resiliency (Sinclair 2010). However, to prevent isolation, all communities should 
be connected through public transport other efficient transportation systems. Over 
time, communities can work towards becoming sustainable and balancing their 
energy inputs and outputs in closed systems.

86. In his paper, Brian R. Sinclair presents a framework for creating resilient communities. A key facet of this framework is “diversity” which 
includes a mix of uses, mix of users, natural landscape and a broad spectrum of amenities (Sinclair 2010). 186 187



Interdisciplinary Teams19

Problem Categories Addressed:
Definitions   Awareness   Construction   Meaning   Data + Design   Environment   Industry   
Market Gap   People + Power   

One of the presented concerns was the lack of communication and fragmentation 
between different stakeholders. A method to address this is to have firm begin to 
vertically integrate design, development, marketing, planning and building. This will 
create greater efficiencies, more communication and increased collaboration. These 
larger firms are more resilient, able to take risks and increase their research and 
development spending. The firms can involve internal interdisciplinary intermediaries 
including individuals with multi-disciplinary skill sets and software tools which allow 
for greater communication and coordination within the firm (Miller 2009). Ultimately, 
this drives greater innovation and efficacy for product offerings as less time and 
capital or tied up in coordination. It also helps to improve the transition of the story 
to the end-user.

Persian tapestries in Samarkand, Uzbekistan show geometric influences of Islamic 
Architecture. During this period master builders controlled the entire process from 
design to construction ensuring quality, cost and schedule were controlled. Meanwhile 
trades passionately created their work for travelers from all over the world to come see.188 189



Schedule

Budget

Quality

Project Assist8720

Problem Categories Addressed:
Awareness   Construction   Data + Design   Environment   Industry   People + Power   Planning 
+ Government

Design and development projects can become very complicated. Coordination, 
delivery and record of information prove difficult to control. Project Assist is an 
Online application which tracks every stage, change, detail, contract and personnel 
in a design and development project. Before BIM becomes widespread, this tool 
could increase the efficiency of projects, reduce costs and improve tracking for 
various stakeholders. The tool would require a trained intermediary to administer it 
within projects and tailor to individual project needs88. Project Assist could be used 
by designers, developers, builders and even bankers.

87. Experts from the Entrepreneurship and Innovation program helped to establish this solution.
88. Although various project management tools exist in the market (Producteev, Procore, etc.), they are not all specifically tailored to design and development projects. 
They also lack the personnel required to implement and manage such software tools into existing and new teams. This piece is critical for buy-in and effective 
management (Case Study). 190 191



This World Bank funded solar micro-grid would not have been possible 
without grant money. This project helped kick start a sustainable 
industry within a country where otherwise conventional oil and gas 
would have controlled. Can grant funding be applied to spearhead 
more sustainable design and development?

Government Interventions21

Problem Categories Addressed:
Awareness   Culture   Meaning   Data + Design   Environment   Industry   Market Gap   People 
+ Power   Planning + Government

In some cases, private sectors alone may not be able to create the change required 
to drive innovation and sustainability fast enough. Thus, taxes for externalities, 
stricter codes and incentives for innovation and sustainability can be administered 
by governments to build momentum towards better design and development. Tax 
externalities can force design and development to build within strategic areas. 
Codes can increase sustainable, durable and safe building standards. Incentives 
can help small research and development firms as well as design and development 
companies implement innovative technologies, features and processes into projects. 
Eventually, the cost of these novel practices will decrease and government funding 
can be withdrawn89.

89. Innovative and effective methods of implementing grants can allow new industry to enter the market sustainably without being detrimental 
to incumbent processes. This is often an important strategy when shifting an economy and keeping jobs (The Economist 2017). 192 193



Aleem Virji Alhambra, 2015

Arabic Calligraphy can be formed into an infinite number of shapes to symbolize various objects or 
ornate designs. With a symbol and scripture, the message can be even more impactful. How we 
choose to communicate our messages is very important to end-users.

Complaining about a problem without proposing a solution is called whining
-Teddy Roosevelt (n.d.)
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the purpose of this thesis, the solutions were shortlisted in order to narrow down 
the number of solutions to be reviewed in further detail. Four criteria were chosen 
to rank the individual solutions in order to short list them. The criteria are listed 
below. They were selected through the key informant interview process and from 
popular business strategy methods (Merchant 2008). Each criteria was weighted 
and the solutions were individually scored against the criteria. Due to a lack of 
stakeholder involvement at this stage, the criteria are weighted equally. Given 
more time, the weightings and scores would all be validated by key stakeholders 
including business, finance, entrepreneurship, academic, marketing and design 

experts. The top 5 scores were shortlisted and they are further described in detail 
in the subsequent chapters of design and implementation. The process is further 
described in the following chapter.

evaluation
The solutions range in potential benefits, 

scalability, ease of adoption, cost to implement, 
time to implement, stakeholders involved 
and in many other ways. They are diverse 
and target various challenges within the 
design and development industry. It would be 
effective to pursue all solutions in dealing with 
the number and complexity of the problems 
outlined in the previous chapter. With more 
time and greater review each solution could 
be further evaluated with stakeholders and 
an implementation plan and strategy could be 
outlined. However, due to limited time and for 

1

2

3
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A city park in Khorogh Tajikistan contributes as a social hub 
spot and inspirational space for a very economically poor 
population to take refuge and appreciate life and nature.

evaluation method90

1. Criteria are described91

2. Criteria are weighted
3. Solutions are assigned scores to criteria
4. Totals from each solution are added
5. Highest total solutions are presented

90. This method for determining a short list from many options is derived from business strategic decision making (Merchant 2008). The exploration 
of finding the criteria, weighting the criteria and then assigning values, allows the decision maker to gain a deeper understanding of the trade-offs, 
advantages and disadvantages of each solution. 
91. The criteria are derived from key informant interviews and best-practises business decision making criteria. The author seeks to find a solution which 
is both practical and effective for design and implementation. The business criteria can assist in guiding this decision. (Merchant 2008) 198 199



68 Problems Addressed

101 Problems

The performance of each solution is measured on a scale to determine the 
effectiveness of addressing the 101 problems. Professional judgment is used 
to determine the score level.

Potential Impact1
The solutions must be assessed on their ability to solve the problems that were 
highlighted in the previous chapters. The more comprehensive the solution is, the 
higher the score it will receive. The impact will be assessed based on how many 
problems that it can potentially solve and how effectively each problem is solved. 
Scoring is based on professional judgment92. The more problems that are addressed 
the higher the score that is given for this category. Addressing these problems 
as discussed will lead to greater innovation, efficacy and sustainability within the 
industry. (Nagy & Fawcett 2016)

25% The criteria is weighted at 25% due to its 
importance in dealing with problems.

92. Scores are given to solutions based on professional judgment. It is important to note that these scores are attributed for discussion 
purposes. To validate the scores, a further understanding of the problems and how each solution will improve that problem is required. Given 
more time, the solutions would be taken back to industry experts to allow them to rank each solution. 200 201



This tree turns red during winter in the Kilimanjaro region of Tanzania. It has adopted the name 
“Christmas Tree” by the local community as the holiday became more famous over time.

Adoption2
The solutions must be assessed based on their ability to be adopted by the system 
and stakeholders93. Solution which require greater buy-in from many stakeholders  
will require cumbersome transitions and widespread education and reform before 
taking place are not as desirable as easy to adopt solutions. This is because they 
will take time and have a greater risk of failure. Professional judgment is used to 
rank each solution on their ease of adoption. (Barnat 2017)

25% The criteria is weighted at 25% due to 
some desire in easy adoption but also 
to favour solutions which are disruptive.

93. The willingness to participate in various design solutions was discussed informally during the interview stages. However,  in order to 
validate this score, a more detailed review process with various stakeholders including end-users can be performed. 202 203



Time

Situations

Various problems, geographies and sectors require solutions 
to improve current situations. The faster all of these various 
situations can be improved, the greater scalability a particular 
solution may have.

Scalability3
The solution must be assessed on their ability to be scaled rapidly and applied to 
a large number of situations (geographic and demographic). The lack of efficacy 
within the industry ranges across demographics (surveys). Solution that can only 
address particular situations and that are hard to replicate will do worse in solving 
the problems in design and development which exist globally and which are in 
abundance94. Solutions which utilize a holistic framework and software can be more 
easily scaled (Barnat 2017).

25% The criteria is weighted at 25% due to 
the importance of scaling quickly and 
staying nimble.

94. Flexibility is an important attribute of allowing scalability to take place. Digital information, unlike buildings, can be easily tweaked and 
piloted to large target markets at a much lower cost. 204 205



The Gold gate bridge in San Fransisco took many years to build and cost 1.5 billions (in 
today’s dollars) to build (Roberts 2012). At the time it was highly controversial. However, 
today the investment seems to have paid off many times its initial cost in brand value, cultural 
identity and tourism. Some investments take a long time before their value is apparent.

Development Cost4
The solutions must be assessed on their cost to implement. Solution that require 
immense capital costs to implement are not desirable. Efficient, organic and easily 
piloted solutions are given a higher score as they have less risk of failure. It is 
much easier to create and pilot a solution that requires a lower cost. Professional 
judgment is used to determine which solutions require greater investment. Typically, 
governmental or institutional solutions are more costly to implement and software 
solutions are more economic95.(Rumelt 1980)

25% The criteria is weighted at 25% due to some 
importance in cost but acknowledging some level 
of investment must be made to create change.

95. This score was attributed based on approximate calculations. A detailed estimation of cost for each solution can be completed along with 
the recommendations from various industry experts. 206 207



Each solution was assigned a score from 1-5 on how effectively it met each criteria 
as described previously. Through literature, data, logical argumentation and 
professional judgment, scores were assigned. The scores were then added up on 
the final column for each category. 5 solutions fell within one point of each other 
and thus they are carried through to the next round of design and implementation.

Weight Digital Realtor

End-user 
Shopping 

List

Integrated 
Project 
Deliver

Building 
Information 
Modelling

Modular 
Construction

Flexible 
Design

Information 
Capture

Democratizing 
Investment

The Social 
Fund Mass Media Price Check

Architecture for 
the Middle-class

Organic 
Planning Education

Designer 
Shopping 

List
Social 

Hubspots Think Tank
Connected 

Communities
Interdiscplinary 

Teams Project Assist
Government 
Interventions

Potential Impact 25% 5 5 3 3 3 2 3 5 5 5 3 5 5 5 5 3 5 5 3 1 3
Adoption 25% 1 3 1 1 1 3 5 3 3 1 3 5 1 3 3 5 3 3 3 3 1
Scalability 25% 3 5 3 3 3 3 5 5 5 3 3 5 1 3 5 3 3 1 3 3 1
Development Cost 25% 5 5 1 1 1 5 5 5 1 3 5 5 3 1 5 1 1 1 1 5 1
Total 100% 14 18 8 8 8 13 18 18 14 12 14 20 10 12 18 12 12 10 10 12 6

the matrix

1 2 3 4 5

Strongly 
Disagree Disagree Neutral Agree Strongly 

Agree

scale
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Attractive Things Work Better.
-Design Milk (2017)

shortlist

1. End-user Shopping List
2. Information Capture
3. Architecture for the Middle-Class
4. Democratizing Investment
5. Designer Shopping List
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scalable and relatively lower in initial development cost. The shortlist reveals five solutions 
are almost equal in score. However, again tackling five solutions simultaneously would be 
challenging. There is an opportunity to create and operationalize a design intervention which 
can integrate all of the proposed solutions. There is a way to combine these solutions through 
some common factor that allows them to in fact be further evaluated together. Through 
synthesis and systems thinking, a system may be pulled apart and studied as a whole. After 
it is understood, it can be put back together in various ways (Ackoff 2004). This method 
is used to bring the various shortlisted solutions together and find a commonality. In this 
process, it was found that a core factor of the short listed solutions is the common need 
for a holistic framework, data and an Online application. These unique  parts of the design 
are discussed in detail through the chapter. A design brief is also provided which states the 
objectives, key characteristics, target market, value proposition, environment and risks of the 
various solutions. Although these vary for each solution to an extent, the framework is largely 
applicable. The display and user interface will need to be different for each solution. The 
design chapter is then followed by an implementation strategy in the subsequent chapter. 

design
The research led to multiple opportunities to tackle 
the complex problems described in the previous 
sections. Thus, the second research question: was 
addressed: How can the design and development 
industry be reshaped for greater efficacy, 
innovation and sustainability? However, the third 
question remains: Is there an opportunity to create 
a strategy to assist in this reshape? All of these 
opportunities could not be tackled simultaneously 
within the research. Thus, they were shortlisted. 
By using business strategy criteria and research 
interviews, the solutions were scored. Five solutions 
were shortlisted with almost equal top scores. 
These solutions were impactful in dealing with the 
problems, could be adapted to the industry,  were 
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solution process96

ApplicationEnd-user

Criteria

Recommendation

96. The mini processes (Ackoff 2004) show a simple system describing how each solution may work. The mini processes are necessary before a comprehensive 
system or product of these solutions can be designed.
97. Personal criteria are further described in the Factors section of this chapter.

The end-user inputs personal criteria97 into the application. The 
application then provides a recommendation for which home would 
be best suited. A summary for how each home relates to individual 
interests is provided.

solution brief
Objectives
1) Assist the end-user in making a decision to find a home that is aligned with their personal values and needs. It will 
be able to answer questions like: Is this home more environmentally friendly? Is it more durable?
2) Make the process of choosing a home easier. It will provide recommendations for which homes align to personal 
needs and interests.
3) Assist design decision makers to understand end-user personal values, demographics and interests. Relevant 
demographic and personal information will be shared with design decision makers.
4) Pushing for greater meaning, sustainability and innovation with end-user choices. This is accomplished by showing 
scores related to each of these categories in respect to other options.

Target Market
1) End-users searching for the right home (renting or buying).
2) Design decision makers looking for information on product offerings compared to end-user alignment and personal 
values/demographics/interests of end-users.

Environment
1) Online website accessible through a computer and portable device.

Unknowns
1) Who will design and implement the application? Which organization(s) will do the research, build the application, 
implement it and operate it?
2) How will local codes and regulations be addressed (privacy regulations)?
3) How will the application reach the end-user and design decision maker? Who will market the product? How will it 
spread to other end-users?
4) How will the application be economically sustainable? How will it be financed initially? How will there be funding 
for operating?
5) Which specific demographics/end-user groups will it target? How will it scale internationally? 

End-user Shopping List
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Application DesignerEnd-user Criteria Criteria

The end-user inputs personal criteria into the application which is shared with design decision 
makers who will use this feedback to make more appropriate design and development decisions.

solution processInformation Capture solution brief
Objectives
1) Assist design decision makers understand end-user personal values, demographics and interests ultimately 
improving efficacy of product offerings. Relevant demographic and personal information will be shared with design 
decision makers.
2) Engage end-users in an interactive survey about their personal housing needs. The platform will be both informative 
and friendly to use.
3) Pushing for greater meaning, sustainability and innovation with end-user choices. This is accomplished by end-
user interests and needs. Design decision makers will know how many end-users care about sustainability? How 
end-users individuals care about something different than what is currently provided?

Target Market
1) Design decision makers looking for information on product offerings compared to end-user alignment and personal 
values/demographics/interests of end-users.
2) End-users searching for the right home (renting or buying) or looking to provide their opinions to the design and 
development industry in the hopes that the right products will be created for the future.

Environment
1) Online website accessible through computer and portable device.

Unknowns
1) Who will design and implement the application? Which organization(s) will do the research, build the application, 
implement it and operate it?
2) How will local codes and regulations be addressed (privacy regulations)?
3) How will the application reach the end-user and design decision maker? Who will market the product? How will it 
spread to other end-users and design decision makers? How will it scale internationally? 
4) How will the application be economically sustainable? How will it be financed initially? How will there be funding 
for operating?
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Step 3

Step 2

DesignerApplicationEnd-user

Step 1
Criteria Criteria

OptionsOptions

Design

The above system follows a 3 step process: (1) End-user inputs personal attributes and housing need into the 
application. (2) A live competition where designers can provide their conceptual design solutions is initiated. 
(3) The end-user chooses a designer, they engage further in conversation and the design is completed. 
Eventually, the developer and builder will engage in the process with the architect so the complete design 
and build is offered.

solution processArchitecture for the Middle-Class solution brief
Objectives
1) Make getting a house that is aligned with personal values designed and built easier for end-users. An initial survey 
will allow end users to input personal values and needs. This will be shared with designers. End-users will have 
access to numerous designers through the Online application and competition.
2) Make it easier for designers, developers and builders to find end-users who are seeking to get a house designed 
and built. The application will allow these stakeholders to participate in competitions.
3) Pushing for greater meaning, sustainability and innovation with designs. This is accomplished by involving the 
designer in the process of housing. It is also accomplished by showing scores related to each of these categories in 
respect to other options to both designers and end-users.

Target Market
1) End-users looking to have a home designed and built (with and without land already).
2) Designers, developers and builders looking to design and build homes for end-users.

Environment
1) Online website accessible through computer and portable device.

Unknowns
1) Who will design and implement the application? Which organization(s) will do the research, build the application, 
implement it and operate it?
2) How will local codes and regulations be addressed (privacy regulations)?
3) How will the application reach the end-user and design decision maker? Who will market the product? How will it 
spread to other end-users and designers?
4) How will the application be economically sustainable? How will it be financed initially? How will there be funding 
for operating?
5) Which specific demographics/end-user groups will it target?
6) How and when will it scale to developers and builders? How will it scale internationally? How will the project size 
scale?
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ApplicationInvestor

Criteria

Recommendation

Investors can input their personal investment criteria and the application 
will provide recommendations for various investments. It will also show 
how each investment aligns with the investors personal criteria.

solution processsolution brief
Objectives
1) Providing an opportunity for individuals to invest in the design and development industry. The Online application 
will provide access to various projects which require funding.
2) Providing greater capital for projects that are more socially or environmentally oriented. The Online application will 
display social and environmental criteria to assist in decision making.
3) Pushing for greater meaning, sustainability and innovation with investment choices. This is accomplished by 
showing scores related to each of these categories in respect to other investment options.

Target Market
1) Individuals looking to invest in the design and development industry.
2) Developers and projects looking for additional funding.

Environment
1) Online website accessible through computer and portable device.

Unknowns
1) Who will design and implement the application? Which organization(s) will do the research, build the application, 
implement it and operate it?
2) How will local codes and regulations be addressed (privacy regulations and investor regulations)?
3) How will the application reach the developer and investor? Who will market the product? How will it spread to 
others?
4) How will the application be economically sustainable? How will it be financed initially? How will there be funding 
for operating?
6) How will it scale internationally? How will the project size scale?

Democratizing Investment
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ApplicationDesigner

Criteria

Recommendation

The designer inputs end-user criteria or creates search queries in the 
application. The application then provides a recommendation for the 
design decision. A summary for how each design option relates to 
end-user values and various other trade-offs (environmental, social, 
economic, cultural and political)98 is provided.

solution process

98. The design decision maker criteria may include metrics like carbon emissions, cost, investment appreciation or relation to planning documents. This criteria will 
require further research to understand and evaluate. Some examples are provided in the factors section of this chapter.

solution brief
Objectives
1) Assist the designer in making design decisions which align with end-user needs by presenting information and 
trade-offs which are relevant to the design decision.
2) Provide designs for end-users which are more aligned with end-user needs. This is accomplished by evaluating 
designs based on initial end-user interest and demographic feedback.
3) Pushing for greater meaning, sustainability and innovation with investment choices. This is accomplished by 
showing scores related to each of these categories in respect to other design options.

Target Market
1) Design decision makers looking to design with greater end-user alignment and obtain relevant information to 
making design decisions.

Environment
1) Online website accessible through computer and portable device.

Unknowns
1) Who will design and implement the application? Which organization(s) will do the research, build the application, 
implement it and operate it?
2) How will local codes and regulations be addressed (privacy regulations)?
3) How will the application reach the design decision maker? Who will market the product? How will it spread to other 
design decision makers?
4) How will the application be economically sustainable? How will it be financed initially? How will there be funding 
for operating?
5) How will it scale internationally?

Designer Shopping List
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Investor

End-user

Application

framework

data

Designer  Housing DataQuery

Design Assessment

Housing Assessment

Criteria Personal

End-user Criteria Investment Criteria

Housing Assessment

synthesis of processes The model shows the synthesis of the various shortlisted solutions described above. Further 
to this, the exchanges and interactions with various stakeholders are also included. It can 
be scene that upon combining the solutions, a commonality is a single, integrated software 
program (application). In an era where information is readily available, we should be 
connected, integrated and sharing integral knowledge at rapid rates. In many ways knowledge 
is power. Positive attributes of using online tools and applications to invoke change include 
rapid prototyping, experimentation and engagement (Rajan & Sinclair 2016).  The Online 
application is a technology intermediary which can be used to bridge information gaps (Miller 
2009). It can be used to connect the stakeholders within the fragmented industry together. 
The application can be used as a common language to share information. Ultimately, the 
application is means of providing greater awareness of needs for end-users and design 
decision makers alike. Data can be used more effectively to design for greater efficacy. It can 
also be used to evaluate environmental sustainability, inform end-users and show differences 
between various designs. Ultimately, this can show where innovation is taking place. The 
data can also be used to convince finance of market gaps and to work more efficiently with 
planners. It is also a method for creating transparency amongst various design solutions 
and providing a means for meaning and culture to be captured and perhaps quantified. 
Furthermore, the application opens up capital resources which can be used to address 
market gaps. It also allows individual investors to play a role in the industry. 
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design brief
Objectives
1) To develop a concept for a software application intended to assist end-users, designers, developers, 
builders and investor/bankers in making decisions for where to live, what to design and what to finance 
which result in homes which are more aligned with personal values and needs. 
2) Pushing for greater meaning, sustainability and innovation with designs and lifestyles by showing 
more intuitive data and connecting the right stakeholders which allows for better design and lifestyle 
decisions.

Target Market
1) End-users searching for the right home (renting or buying).
2) Design decision makers including designers, builders, developers and investors.

Environment
1) Online website accessible through a computer and portable device.

Unknowns
1) Who will design and implement the application? Which organization(s) will do the research, build 
the application, implement it and operate it?
2) How will local codes and regulations be addressed (privacy regulations)?
3) How will the application reach the stakeholders? 
4) Who will market the product? How will it spread to other end-users? How will it scale internationally? 
5) How will the application be economically sustainable? How will it be financed initially? How will there 
be funding for operating?

framework

data

application

The application is a complex design. However, to the user it is meant to appear simple 
and easy to use. It is comprised of two main components which are further divided. 
(1) the framework which houses the system design and (2) the data which forms the 
relationships and added information within the framework. The application will likely 
require different user interfaces (part of the framework) and data for each solution 
which are discussed further in this chapter. However, key pieces of the application will 
be usable for all of the solutions as they are adaptable (features and factors).
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framework
Frameworks are both versatile and organic. Therefore, holistic conceptual 
frameworks can be shaped and applied to tackle the daunting complexity of different 
and demanding systems (Sinclair 2010). The framework to the left is a system 
defined by three parts. The first part (far left) consists of features, the second part 
(middle) consists of the variable factors and the third part (far right) consists of the 
display/interaction. The features are variables which measure the various aspects 
of a home from the scale of community down to individual house/suite. They allow 
homes to be measured and compared. The factors are variables which measure 
end-users based on demographics, interests and values. They allow end-users to 
be compared and correlated to features. Thus, the features are rated/evaluated/
correlated based on all the relevant factors. The factors are weighted depending on 
the user. These relationships are represented by the arrows. The display outputs the 
specific factors and their respective scores through an easy to use user-interface. 
This scores and displays changes depending on the value provided to each of the 
factors and the solution that is using the framework. Each part is described in further 
detail through this chapter. It is noted that all three components are organic in that 
they may easily be built upon, adapted and adjusted.
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98 features
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1

#

Name of Feature

Description of Feature

Scale

The features are assessment criteria which address the different scales of a home (community, 
building and suite). They are specific to a multi-family building, however, they can be scaled 
to include other forms of housing (town homes, duplexes, single family, etc.). The features 
were derived from the interviews, literature reviews, the case-study and surveys conducted. 
They are a result of analysis of the information received and the problems presented. The 
features attempt to allow homes to be evaluated and compared. They also allow homes to be 
categorized based on individual desires (shown in the factors section). The features relate 
to both subjective and objective domains. They include areas of sustainability, meaning and 
culture but also investment, durability, location and many others. There are 98 features, 
however, the list is not comprehensive. It is meant to provoke conversation about what 
should or should not be included when evaluating housing. The application is organic and 
features can be changed, removed or added over time depending on what is important to 
end-users and the design and development industry at a given time.
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1
Access to Amenities

10 located < 500m

Community

2
Diverse Amenities

10 located < 500m

Community

3
Hospital

1 located < 500m

Community

4
Grocery/Market

1 located < 500m

Community
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19Amenities

5
Bar/Club

1 located < 500m

Community

6
Coffee Shop

3 located < 500m

Community

7
Pharmacy/Doctors Office

1 located < 500m

Community
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9
Family/Friend Distance

Located < 2km

Community

10
River Distance

Located < 2km

Community

8
Work Distance

Located < 2km

Community

11
Park Distance

Located < 2km

Community

13
Bike/Foot Path Distance

Located < 2km

Community

14
Restaurants

5 < 2km

Community

12
Public Transit (LRT)

Located < 2km

Community
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17
Housing Diversity

Diversity/km2

Community

18
Tree Density

Trees/km2

Community

16
University

Located < 2km

Community

15
Fitness Distance

Located < 2km

Community

19
Safety

Crime Incidents/km2/year

Community

20

Units/km2

Community

21
School

Units/km2

Community
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22
Mixed Commercial

Commercial  > 10% ft2

Building

23
Outdoor Amenity Space

Outdoor Space > 10% ft2

Building

3
Hospital

1 located < 500m

Community

4
Grocery/Market

1 located < 500m

Community

24
Acoustics Exterior Wall

Sound Level < Code

Building

25
Age/New

Age < 10 Years

Building

4
Grocery/Market

1 located < 500m

Community

26
Building Maintenance Risk

Reserve Fund > 100k

Building

4
Grocery/Market

1 located < 500m

Community

27
Number of Elevators

Min 1 / 50 occupants

Building

4
Grocery/Market

1 located < 500m

Community

28
Green Amenity Space

Green Space

Building
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29
Building Size

Units (<16, 16-60, >60)

Building

30
Historical Value

Age > 100 Years

Building

31
Building Art

Min 1 Pieces

Building

32
Gender Diversity

Ratio Min 40%

Building

33
Age Diversity

3 Groups > 10% Each

Building

34
Ethnicity Diversity

Visible Minorities > 20%

Building

35
Income Diversity

3 Groups > 10% Each

Building

36
Occupation Diversity

Min 10 Diverse Industries

Building
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37
Triple Glazing

Triple Glaze > 50% of Total

Building

38
Structure Type

Wood/Concrete/Steel

Building

40
Renewable Energy

Renewable > 10% of Total

Building

39
Environmental Rating

LEED/Built Green/Other

Building

42
Green Roof

Green Roof>50% Roof

Building

43
Energy Consumption

Max 20 kWh/ft2

Building

41
Water Recycle

Reused Water > 20% Total

Building

44
Lighting Controlled

Controlled Lighting > 50% Total

Building
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45
Building Transiency

Turn Over < 2%/Month

Building

48
Ongoing Costs

Condo Fee < Local Average

Building

46
Construction Management

IPD Used

Building

47
Construction Management

BIM Used

Building

52
Construction Technique

Rain Screen Used

Building

50
Construction Technique

Roofing Type SBS

Building

49
Alberta Home Warranty

Min 5 Years Remaining

Building

51
Condo Fee Increase

Fee Increase < 5%/Year
Building
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53
Appreciation

Appreciation > 5%/Year

Building

55
Facade Material

Brick/Siding/EIFS

Building

54
Facade Material Diversity

Min 3 Types

Building

57
Builder Reputation

Local Rating Score > Avg

Building

56
Architect Reputation

Local Rating Score > Avg

Building

58
Resident Rating

Avg Rating > 3 Stars

Building

59
Security

24/7 Monitored

Building
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60
Guest Services

Concierge/On-site Manager

Building

61
Amenity Room Diversity

Min 2 (Fitness, Games, etc.)

Building

62
Guest Services

Housekeeping

Building

63
High Speed Internet

Min up to 100mbps

Building

66
Guest Parking

Min 10% Total Stalls

Building

65
Bike Storage

Min 1 / Unit

Building

64
Parking

Min 1 / Unit

Building

67
Unique Amenity

Min 1 (Pool, Squash Court)

Building
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68
Bedroom Size

Bedroom ft2  > 100

Suite

69
Flex Room Size

Bedroom ft2  > 100

Suite

70
Kitchen

3 Point Access

Suite

71
Kitchen Space

Built in Island or Peninsula

Suite

72
Appliances

DW, W&D, Stove, Fridge

Suite

74
Natural Light

Window ft2 > 50% Wall

Suite

73
Air Conditioning

Individual Adjustable

Suite

75
View

Natural/People/City

Suite
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76
Layout

Open Concept

Suite

77
Ceiling Height

> 9 Feet

Suite

78
Private Balcony

Area > 50 ft2

Suite

79
Appliance Condition

Age < 5 Years

Suite

80
Storage

Wood Closet Shelving

Suite

81
Kitchen Storage

Min 10 Cupboards

Suite

82
Closet Space

Min 5% Total ft2

Suite
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83
Colour Scheme

Light/Dark

Suite

84
Solid Surface Counter

Granite/Quartz

Suite

85
Vintage Character

Exposed Brick Wall

Suite

86
Easy Access

FOB/Cellphone Access

Suite

88
Smart Suite

Programmable Light/Heat

Suite

89
Affordability

Net Payment > 30% Income

Suite

87
Utility Usage

Heat + Water < 5% Payment

Suite

90
Previous Owner Rating

Rating > Average

Suite

256 257



91
Smart Suite

Programmable Light/Heat

Suite

92
Utility Usage

Heat + Water < 5% Payment

Suite

94
Type of Bath

Shower/Surround Tile

Suite

95
LED Lighting

LED 100%

Suite

93
Affordability

Net Payment > 30% Income

Suite

96
Type of Bathroom

En-suite/Guest/Both

Suite

97
Flooring Durability

Vinyl/Tile/LVT

Suite

98
Flooring Character

Wood/Bamboo/Cork

Suite
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26 factors
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#

Name of Factor

Description of factor

(Demographic/Interest)

The factors are traits which describe end-users. They allow features to be evaluated based on 
end-user attributes. This ultimately allows design and development to have greater efficacy 
when the features chosen are related to individual factors. The factors were derived from 
the analysis of information obtained from interviews, literature reviews, the case-study and 
surveys conducted. The factors represent both objective and subjective domains. The factors 
are separated into demographic information and values/interests. There are 26 factors for 
which each of the home features can be assessed. Factors may or may not be relevant to 
the feature and/or to the end-user. The list is not comprehensive and it is meant to provoke 
conversation on whether the factors should exist or not. Factors can be added, removed 
or changed depending on end-user needs or the information design decision makers are 
looking to capture at any given time.
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1

Income

Income Range

Demographic

2

Family Type

Kids/Couple/Single

Demographic

3

Gender

Male/Female

Demographic

4

Age

Age Range

Demographic
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7

Cost

$$ to Buy

Value

5

Length of Stay

Range

Demographic

6

Occupation

Type

Demographic

8

Environment

CO2/Materials

Value

9

Durability

Lifespan

Value
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10

Valuation Contribution

$$ to Sell

Value

11

Active

Access to Fitness

Value

13

Convenience

Access to Amenities

Value

14

Diversity

Demographic Variation

Value

12

Community

Positive Impact

Value
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16

Function

Usefulness 

Value

15

Minimalist

Space + Amenity 
Optimized

Value

17

Safety

Level of Safety

Value

18

Cooking

Kitchen Space

Value

19

Form

Aesthetic

Value

20

Foodie

Access to Market

Value
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21

Style

Modern/Traditional

Value

22

Familiarity

Out of Town/Local

Value

23

Nature

Access to Nature

Value

24

Inside Social

Social Area

Value

25

Outside Social

Proximity to Amenities

Value

26

Investment

Valuation Potential

Value
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connection The three key elements of the framework are connected. Information flows between 
these elements and without each other, they wouldn’t be of very much use. The 
factors calibrate the features using science, psychology, research data and logic. 
Using scoring criteria and a rating system, the factors and features can be related. 
For example, scores for the environmental sustainability of a feature may use various 
levels of carbon emissions as a metric for evaluation. Scores for the modernness of 
a feature may use surveys to evaluate how designs are viewed by end-users. The 
features must also be correlated with the factors. For example if an individual is a 
Foodie, are they more likely to enjoy restaurants near by and grocery stores? This 
may be the case, however, this needs to be proven through subsequent research. Both 
subjective and objective domains are needed to create this multi-faceted connection 
system (Sinclair 2010). Together with the features and factors, the display is the final 
component of the framework. The framework with the display and data can be turned 
into an application. The display brings the factors and features to light in a useful way 
for various stakeholders as outlined in the design briefs. The application is a living 
entity - based on user feedback and additional data, it will iterate itself to become 
more reliable, effective and comprehensive. A sophisticated program and further 
development will be required to create this smart functionality. Additionally channels of 
inputting research data can also be created. The details of this are beyond the scope 
of this research thesis. 
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display
Content is displayed below.

Depending on the user, various forms of content and interactions 
can be displayed. The features and factors are connected within 

the framework. These connections can be shown in unique 
formats and for various reasons depending on the user’s needs. 

99. Correlations will be discussed in the recommendation section. Further research will need to be conducted to understand trends, review quantitative metrics and 
test the market.

In the first stage, the features and the factors are assigned correlations99 
to each other. However, the framework at this stage isn’t any good 
without its user interaction capability. Users must be able to interact 
with the system via interfaces and in various ways described in 
the design brief. All five shortlisted solutions may have their own 
interfaces necessary to achieve their objectives and appeal to the 
correct target market. For each solution a sample user interface is 
displayed. These interfaces assist in showing how information can 
be used to benefit the target markets of each solution. Interfaces 
have been conceptually developed for end-users, designers, builders, 
developers and financers. The interfaces are purely schematic and 
will require much greater detail before programming can begin. 
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End-user Shopping List

Tell us what you care about, you have 100 points to allocate:

Environment

Investment	Value

Amenities

Modern	Design

Various unique methods can be used to capture information from the end-user in an exciting 
way. The scales above are one method of engaging the end-user. Aside from filling in a short 
survey, the user can play around with the application to understand their own values and 
trade-offs with various housing selections. In this process, they may better choose a home 
that is aligned with their own needs.

Based on your inputs, here is how the houses you selected rank:

Environment

Investment	Value

Amenities

Modern	Design

Recommendation Click here for more info:

The application will provide recommendations on housing choices but also seeks to educate 
the end-user on the implications of various decisions. The implications may be environmental, 
financial, cultural, lifestyle based or many others. The application will be simple to view but 
will allow the user to view greater detail and complexity if they choose to. This is shown 
above where you can click for more info.278 279



Information Capture

Numerous methods of selecting options and “voting” on what you would like for housing or for 
a community can be hugely valuable for design decision makers and planners. Planners or 
developers can launch new information or designs for which they would like to get feedback 
on from future end-users. 

What are the ideal characteristics of your community? 

Schools

Coffee	Shops

Restaurants

Clothing	Stores

Bars

Public	Transit

Grocery	Store

Park

Here is the demand for 3 bedroom multi-family units:

400	votesCommunity	A

Community	B

Community	C

Community	D

200	votes

1000	votes

200	votes

Develop here!

Every decision maker loves cold hard data. The developer and designer interface above 
shows the number (votes) of end-users who are seeking 3 bedroom multi-family units in 
each community. This is something they can share with the bank or the planner and create 
the housing most needed and address the market gap which exists more confidently.280 281



Architecture for the Middle-Class

In the first stage of the competition as discussed earlier in the chapter, the end-user will provide 
their personal information and housing needs. The information will then go to designers who 
are participating in the competition (shown above). Designers can ensure that they design 
with these characteristics in mind.

Here are the inputs from the end-user. Make sure you design with 
these in mind!

Environment

Investment	Value

Amenities

Modern	Design

The competition is over! Choose your favourite results.

Feedback Submit

4 9 7 5

Click here for more info:

Once the designs are completed, the results from the competition come in and end-users can 
now select their favourite based on aesthetics and practical data (scores from the application) 
which shows how well their personal criteria was met (shown above). Various interfaces can 
be used by both end-users and designers.282 283



Democratizing Investment

What do you care about for your investment? Remember you only 
have 100 points to distribute so choose wisely.

Environment

Investment	Value

Affordability

Design

The framework and application can also be used to obtain investment in larger projects by 
developers and by individual investors looking to invest in design and development. The 
application can show how various features can be attributed to investment factors. In this way 
investors can easily play around with their needs choosing between social, environmental and 
investment objectives (shown above).

Here is your recommendation:

Recommendation

Risk	Level

Return

Social

Environment

Click here for more info:

The application can analyze large amounts of data and complex needs in order to appropriately 
recommend the right investment based on the investors inputted criteria. The investor can 
get educated about various attributes and find out more information about the decision/
project and framework. Investments can be structured in various ways in regards to returns 
and shareholder agreements. This is outside of the scope of this research thesis.284 285



Designer Shopping List

Which feature do you want to find out more about?

Roofing

Waterproofing

Glazing

Quartz	Counters

Solar	Panels

Option	A

Option	B

Option	C

Option	D

Cost CO2 Desire

# # #

# # #

# # #

# # #

Click here for more info:

Much like end-users, designers also have to weigh trade-offs and often find it difficult to make 
decisions. The information that they need to make decisions is also not always available or 
takes too much time and effort to obtain as discussed in the problems section. The application 
aims to make this process easier for the designer, leading to greater efficacy in the design. By 
incorporating attributes and measurements for various features that respond to both the factors 
(end-user requirements) and other key metrics shown above, designers can make more informed 
decisions.

Which feature do you want to find out more about?

Roofing

Waterproofing

Glazing

Quartz	Counters

Solar	Panels

Option	A

Option	B

Option	C

Option	D

Cost CO2 Desire

# # #

# # #

# # #

# # #

Click here for more info:

What do you care about for your investment? Remember you only 
have 100 points to distribute so choose wisely.

Environment

Investment	Value

Affordability

Design

The competition is over! Choose your favourite results.

Feedback Submit

4 9 7 5

Click here for more info:

Here is the demand for 3 bedroom multi-family units:

400	votesCommunity	A

Community	B

Community	C

Community	D

200	votes

1000	votes

200	votes

Develop here!

Tell us what you care about, you have 100 points to allocate:

Environment

Investment	Value

Amenities

Modern	Design

Based on your inputs, here is how the houses you selected rank:

Environment

Investment	Value

Amenities

Modern	Design

Recommendation Click here for more info:

The sample displays are meant to only show an example of what the interfaces and functions could 
be in conceptual form. They show one option for how the objectives laid out in the design brief can 
be achieved. There is a need to test these ideas on target markets and refine the functionality and 
user-interactiveness in order to ensure adoption in the market. There is also a need to research 
the best method for delivering the application to target markets and to understand who the key 
player is that creates and operates the application. Further to this, a business plan is required to 
ensure economic and legal viability of the application.

testing + piloting
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data + framework The application is the very center of the integrated solution. The framework is the key  component of 
application. However, the framework requires data for it to work effectively. The data includes factors, 
features and the relationship between factors and features. Thus the application houses the features, 
factors, display and relationships of the framework. The framework also contains a channel for inputting 
data from the research and industry side.  Research inputs can come from both industry and academia to 
ensure that relationships are constantly validated and new research and development can immediately 
have a role within the system leading to greater innovation. It also, obtains new data from the display 
function that end-users and other stakeholders interact with. Using this new information from the display, 
it is able to iterate the connections within the framework to create greater efficacy for end-users and other 
stakeholders. This concept of “machine learning” is at its infancy in computer technology100. However, 
the initial data used in the framework is very important. As discussed earlier, all three components of 
the data (factors, features and relationships) need to be researched and verified.  The data may be 
drawn from many sources including: surveys, interviews and literature/existing research. The more data 
that is used to validate the relationships within the framework, the more effective the framework will 
be to end-users and holistically to the local community and to the global community. There will also be 
better trade-off management with greater data. For example, the more we know about environmental 
sustainability the more we know about the environmental implications of making various design decisions. 
This information be applied to the features, factors and relationships. Many relationships between 
variables such as those which relate to design aesthetics, culture, meaning and value do not have 
existing validated relationships with certain design features. Creating data to connect these components 
is important to allowing end-users to elect and understand what they value and make more appropriate 
trade-offs. The host organization of the application will need to make data acquisition a core component 
of operationalization the application.

100. Machine learning is the science of getting computers to act without being explicitly programmed. Over the last decade, machine learning has given us self-driving 
cars, practical speech recognition, effective web search, and a vastly improved understanding of the human genome amongst other values.288 289



Framework     Market Analysis

Application

analysis → design

design/iteratetest/feedback

iteration

The design process is iterative by nature. When beginning to design and operationalize the 
application, the host organization will need to take inputs from the market place, research 
channels and industry. They will need to continue to do this through the lifetime of the 
application to ensure that the features, factors, relationships and displays are continuously 
updated and relevant. This may also be supplemented in part by machine learning.

guiding

The application does not have the ability to create touch, smell or other sensory stimuli that 
assist with making decisions about where to live or what one values or how to design exactly 
for end-users. However, the application can form as a guide and a basis for understanding 
one’s needs and values or an end-users needs and values. After this point, the designer or 
end-user can use their own sensory, feeling, emotion and instinct to finalize their decision.
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The communities of Copenhagen offer a lifestyle that is loved by the 
local population. With architecture dating back a number of centuries, 
one may wonder whether design can be made timeless...

Plans are nothing. Planning is Everything
-Dwight Eisenhower (1957)
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implementation
The design chapter addresses part of the third 

research question:  Is there an opportunity to 

operationalize a design strategy to assist in this 

reshape? However, this question is not fully 

answered without a consideration of how the 

design will be implemented. The design chapter 

discusses a few details in regards to objectives and 
the target market of each solution. However, how 
and when each of the solutions gets implemented 
is largely part of the implementation plan. The 
plan can be very detailed in highlighting who 
implements each strategy, the business model, 
milestones and costs. However, for the purpose 

of this research, the plan is kept simple and serves 

only to show conceptually how the design would be operationalized and how it would impact 

the current industry dysfunction. The implementation is broken into stages where the overall 

industry is shown. Each stage is described in terms of the impact on complex problems, 

scaling, stakeholder involvement and investment costs. The implementation plan will also 

utilize the criteria for the solution in order to effectively convey how it can be implemented 

in the industry. Once again, the implementation plan is not comprehensive but is meant to 

show a method for intervention within the market place. Should the design be implemented, 

there would need to be much more detailed planning, interaction and experimentation before 

launching fully. A business plan, understanding of the target market, detailed flow-charts and 

an understanding programming language and environments would be required amongst 

other items.
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piloting

A key aspect of the implementation through all the phases described below 
is piloting. It is important to test each aspect of the features, factor and display 
before proceeding to the next phase. The more target end-users who appreciate 
the application (as discussed in the brief), the greater the likelihood of success in 
implementation.

starting

The following phases show the order in which the solutions or their specific 
interfaces would be implemented. Before the first phase is launched, the framework 
of the application including factors, features, relationships and initial data must be 
established. Although these components will change over time, before launching, 
the application must respond to the objectives which were included in the design 
brief to a large extent. Flowcharts that show how the end-user interacts with the 
application must also be created and validated. Without this, the application will 
not be used by the target demographic. The displays (user interfaces) of the first 
implemented solution (End-user Shopping List and Information Capture) in Phase 
I should also be established. The other displays can be built in the phase prior to 
their launch.
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phase I
Code Authorities

Warranty and Insurance

Raw Material Extractors Manufacturers Suppliers Builders

Municipality
Electrical Sustainability ConsultantMechanical

Envelope Structural
Architect

Developer ResidentsSales/Rental Agents

Interior

Civil
AppraiserGeotechnical

Phase I: Residents begin using the app 
for their own assessments, optimization 
and understand. Information is shared 

freely with design decision makers.Market Researchers
Planning and Land Development

Lender

Land Realtor

Housing Policy Organizations

In the first phase end-users will begin using the application as 
described in “End-user Shopping List” solution. They will assess 
their own home choices and options and make more educated 
decisions that better reflect their own needs. This stage may 
be run as a pilot with diverse residents to test its effectiveness. 
Information is also shared with design decision makers so that 
they may create designs which have greater efficacy as described 
in the “Information Capture” solution.

Examples101:
1) Suzanne and Tom are not sure what to buy for a home. They decide to try the Online application. First they fill out a short survey and 
then their criteria. There is plenty of discussion through the process. At the end, they eventually compromise. The application shows them 
that the option they were leaning towards may not be the most environmentally friendly. It also shows them how many hours they will spend 
on the road driving to Tom’s Dad’s house. They decide to settle for a much more efficient and modern unit which may not appreciate in 
value at a higher rate but will certainly be a better lifestyle choice. 

2) Andy has been living in the community for years. He loves the place but is planning to adopt two children in a few years. His place is 
not big enough for two kids and there is nothing available in the community. He also has money saved up to spend. He decides to take 
the Online survey to inform developers of his need. Perhaps, if enough people are in the same shoes, someone will take the empty land 
across the street and build a 3 bedroom multi-family building.

101. The examples provided show the potential target market and how objectives from the design-brief can be implemented. Before developing 
the application it would be important to establish flow-charts that discuss the information interactions with the various stake-holders.298 299



Code Authorities

Warranty and Insurance

Raw Material Extractors Manufacturers Suppliers Builders

Municipality
Electrical Sustainability ConsultantMechanical

Envelope Structural
Architect

Developer Residents

Interior

Civil
Geotechnical Appraiser

Sales/Rental Agents
Planning and Land Development

Lender

Land Realtor

Housing Policy Organizations
Phase II: The application gets designer 

attributes and is used by architects, 
developers and market researchers.

Market Researchers

Intermediary

phase II
In the second phase, the application is also used by design 
decision makers to assess their own design decisions and make 
more educated choices as described in the “Designer Shopping 
List” solution. In this phase, iteration will be important to ensure 
the application has positive feedback from both end-users and 
design decision makers alike.

Example:
1) Fred has his own design firm. He designs single family homes for high-end customers. Unfortunately, he doesn’t always get the 
information he needs very easily to make decisions for his clients. Even when he gets the information, he spends hours trying to weigh 
out the pros and cons for the best decision. He is very picky about every material selection and wants to provide the best possible home 
for his clients. Fred uses the Online application to find out more about materials, designs, sustainability, cost, valuation and even locations 
so that he can make better choices for his clients and it saves him a lot of research time. The application even optimizes decisions for him 
and ensures he is selecting the right options for the target audience for which he is designing.
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Sales/Rental Agents

Appraiser

Land Realtor

Lender
Raw Material ExtractorsDeveloperPhase III: Designers are able to interact with end-users 

through the platform. Design grows in efficacy and 
greater competition leads to more innovation. The 

industry is beginning to reconfigure itself. Warranty and Insurance
Manufacturers

Suppliers

Municipality

Residents Builders

Housing Policy Organizations Code Authorities
Sustainability Consultant

Planning and Land Development

Envelope
Architect

Mechanical

StructuralGeotechnical CivilMarket Researchers Electrical

Interior

Application

phase III
In the third phase, the application brings together designers 
and end-users directly as described in the “Architecture for the 
Middle-Class” solution. In this phase, the application is taken 
live into the market and hundreds of end-users and designers 
are involved in live competitions. The other solutions are able to 
support “Architecture for the Middle-Class” to be more effective 
in design for innovation and efficacy.

Example:
1) Meena and Minaz have been living in the same community for years. They are ready for a change as their kids have moved on. They 
aren’t ready for a condo yet as they still like the idea of living in a house. They also need to live close to aging parents. All the homes around 
them that have the features they like are too large and many are not well designed. Yet, there have been so many communities and houses 
that have popped up in the area. Older homes a little further south of them are not great. Buying one and re-developing it may be an option 
but who would help them do this? They decide to use the application and it convinces them to buy the old house because it is only a few 
minutes further than the larger homes that are north of them. They also get access to better amenities being in this new location. After that 
they enter the competition and sure enough they find an architect who can design them exactly what they need.
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Sales/Rental Agents

Appraiser

Land Realtor

Lender
Raw Material ExtractorsDeveloper

Phase IV: Designers and other decision makers 
are able to interact with end-users through the 
application. They are also able to interact with 

each other. Design grows in efficacy and greater 
competition leads to more innovation. The 

industry also continues to reconfigure. Warranty and Insurance
Manufacturers

Suppliers

Municipality

Residents Builders

Housing Policy Organizations Code Authorities
Sustainability Consultant

Planning and Land Development

Envelope
Architect

Mechanical

StructuralGeotechnical CivilMarket Researchers Electrical

Interior

Application

Application

Application

Application

Application

Application

phase IV
In the fourth phase, the “Architecture for the Middle-Class” 
solution is scaled to include builders, developers and other design 
decision makers. This creates a much more integrated industry 
value-chain. The application is also scaled geographically and 
may be implemented into diverse contexts. Design professionals 
from all over the world will be able to collaborate on various 
projects, sharing knowledge and best practices.

Example:
1) Meena and Minaz have found an architect (Fred) but he doesn’t know how to build. Fred uses the application to partner with a builder 
and an international architect to create a product which is truly inspirational. Together they build a house that meets the budget for Meena 
and Minaz. In fact, Fred, with his attention to detail is able to make it environmentally sustainable for Meena and create a home den that 
faces the downtown skyline for Minaz. This house is sure to appreciate in value - perhaps greater than their original thought of living in the 
far North in a large home. The couple are so thrilled that they give them a 5 star rating.
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phase V

Phase V: The industry expands to multi-family 
and continues to re-align itself. Investors are 
able to interact with the platform to invest in 

projects which they desire.
Development (Intermediary)

Lender

Developer

Land Realtor

Sales/Rental Agents

Market Researchers

Appraiser

Warranty and Insurance

Residents+Individual InvestorsPlanning (Intermediary)

Housing Policy Organizations

Code Authorities

Municipality

Planning and Land Development

Building (Intermediary)

Raw Material Extractors

Suppliers

Manufacturers

Builders

Design(Intermediary)

Interior

Architect

Civil

EnvelopeElectrical

Geotechnical

Structural

Mechanical
Application

Application

ApplicationApplication

In the fifth phase, the “Architecture for the Middle-Class” 
solution is scaled to include multi-family buildings and larger 
projects allowing the “Democratizing Investment” solution to be 
implemented. This solution includes financiers and individual 
investors who can use the application to vote with their capital on 
projects that reflect their own values and investment needs. In 
this stage, the industry value-chain has completely re-configured 
itself to put the end-user at the center of the industry (as they 
now have a key role in the design process) and create more 
efficient communication links between the key stakeholders in 
the system.
Examples:
1) Its been a few years and Fred is ready to grow his business with his builder friends. He wants to get into the multi-family sector. 
Unfortunately he is still lacking the funds. He knows which community he wants to invest in (where Andy is currently living). He has seen 
on the application that there is a huge demand for three bedroom multi-family buildings. He decides to crowd-source some capital on the 
platform from some investors that love his design work and sustainability. 

2) Meena and Minaz are tired of investing their money in the stock market. Meena read about investment opportunities in real estate but 
doesn’t know how to get in. They decide to try the Online application. Both of them know the community where Fred wants to invest. They 
also remember Fred building a house for them. They decide to invest in the project after doing some due-diligence through the platform. 
The investment goes really well. The following year, they find out about a social investment opportunity in South Africa! “What a great way 
to give back and invest at the same time,” says Meena. “The returns look pretty good too”, says Minaz.
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Impact 
(problems 

addressed)

Adoption 
(stakeholders 

engaged)
Scale (time)

Phase I

Phase II

Phase III

Phase IV

Phase V

13 3 Year 1

27 3 Year 3

49 3 Year 5

74 5 Year 7

82 6 Year 9

Investment 
(new)

100k

100k

200k

500k

1m

implementation + criteria

The chart above shows each of the phases and how the solution criteria are addressed. Phases are described in 
terms of the number of solutions that are addressed (cumulative), the number of stakeholders in the system who 
are involved (cumulative), the year in which the phase begins and the approximate investment capital required 
at each phase (application and man power). These allocations are based on professional judgment and are 
meant to only serve for thought and discussion purposes. 

I am always doing that which I cannot do, in order that I may learn how to do it
-Pablo Picasso (n.d.)
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recommendations
The recommendations for moving forward 
discuss the limitations of the existing 
thesis research including methodology, 
problems, solutions,  evaluation design 
and implementation. Some insights are 
provided for how these limitations may be 
mitigated in the future. This chapter will 
also discuss the next stages for research 
and implementation. The section also 
highlights a few other important questions 
which have yet to be answered and 
that may further assist the industry in 
devising strategies for greater innovation, 
sustainability and efficacy.

1
2
3
4
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12 Recommendations
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Building Factors + Features1
This is a recommendation for the research going forward. The building factors 
and features were acquired from the research methods. Analysis was used to 
derive conclusions from the premises drawn in the research. The list of factors 
and features is not comprehensive nor are each of these factors and features 
validated to be important or critical. It would be prudent to validate these criteria 
through further interviews and surveys and provide more quantitative evidence to 
justify their existence. For example, are quartz counter tops required as a feature. 
A survey may show how many end-users care for this features and find that it is 
relevant. Further surveys may also reveal many other features that are important 
to add to the organic framework. Ongoing interactions with end-users through the 
application will determine features that are perhaps no longer relevant over time. 
New sustainable or durable features may enter the system over time while design 
aesthetics change.

? ?
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Connecting Factors + Features2
This is a recommendation for the research going forward. One key component of the 
framework is connecting the factors to the features. Correlations and relationships 
can be quantitatively proven through surveys but also through more literature review 
as discussed earlier. For example, is there an important correlation between senior 
demographics living near to a hospital? Or, are exposed brick walls correlated to end-
users who like traditional design? These relations may be proven through surveys. 
An example of where a literature review can be useful is when trying to understand 
what is the impact of triple glazing on carbon emissions and/or sustainability. This 
may also need to be proven through scientific research. Using this approach for 
every single factor and feature, the system can become validated. Over time, through 
greater interactions with the application, relationships may change and new ones 
may be formed. With greater research and information, various features can also 
be expanded in terms of their complexity and level of importance to various factors.

?
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Piloting + Buy-In3
This is a recommendation for the research going forward. Who will design and 
operationalize the technology? A strategic player must be determined. Which 
stakeholder will be involved in the initial partnerships? Building buy-in for various 
designers, builders and architects will take time. The piloting stage is very important 
to ensuring the technology works and is utilized by its target market. A new disruptive 
technology may intimidate incumbent stakeholders. It will be important to seek 
partnerships in the cases where adoption becomes challenging. Many stakeholders 
may worry about the level of transparency being implemented and having their 
reputation digitized available for other stakeholders to view. However, ultimately 
the application is important for creating transparency, competition and ensuring 
stakeholders have greater responsibility for their design and development. It will 
also potentially even the playing field for new companies that are more innovative 
to enter the market and get an opportunity to design and develop (Architecture for 
the Middle-Class). However, this would need to be proved through implementation. 
Who will finance the development and how will it be economically and legally viable 
also needs to be determined.

?
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Software Development4
This is a recommendation for the research going forward. It will be important to 
understand flowcharts for how end-users will interact with each application. It will 
need to be determined what the interface looks like. Research and assistance in 
various coding environments and graphic design will be required before proceeding 
with the software development stage. Further, the flowcharts and software will need 
to be piloted with the target markets. How the five solutions will be accessed will 
need to be determined. Will they be in the same application or different applications?  
Will they be accessed through an application on a smart phone or Online website? 
Who will provide the software updates and how will machine learning be integrated? 
How will research organizations and industry input into the software? Many other 
questions will need to be determined upon proceeding to this stage.  

Which feature do you want to find out more about?

Roofing

Waterproofing

Glazing

Quartz	Counters

Solar	Panels

Option	A

Option	B

Option	C

Option	D

Cost CO2 Desire

# # #

# # #

# # #

# # #

Click here for more info:

What do you care about for your investment? Remember you only 
have 100 points to distribute so choose wisely.

Environment

Investment	Value

Affordability

Design

The competition is over! Choose your favourite results.

Feedback Submit

4 9 7 5

Click here for more info:

Here is the demand for 3 bedroom multi-family units:

400	votesCommunity	A

Community	B

Community	C

Community	D

200	votes

1000	votes

200	votes

Develop here!

Tell us what you care about, you have 100 points to allocate:

Environment

Investment	Value

Amenities

Modern	Design

Based on your inputs, here is how the houses you selected rank:

Environment

Investment	Value

Amenities

Modern	Design

Recommendation Click here for more info:
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Business Plan5
This is a recommendation for the research going forward. Who will fund the initial 
development of the software? How it the software continue to operate? Will the 
application be spearheaded by a new organization, established organization or 
research institute? Who will be the exact target market and how will it be launched? 
What kind of team will be required to operationalize the application and ensure it is 
successfully launched into the market? What kind of team will be required to sustain 
the application into the future? A very brief business plan is shown on the right.
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Controls6
This is something to be aware of when understanding the application. With numerous 
end-users and design decision makers using the application, it is important that 
the application continues to operate with efficacy and team-work. With end-users 
voting on a particular design, some end-users are bound to be disappointed as 
their insights and preferences are not chosen. They may become frustrated with 
using the tool. Thus, it is important to have trade-off discussions and the application 
can serve a role in determining exactly what the disagreements and trade-offs are. 
This may be more of a challenge when the application brings together various 
design decision makers. However, if values are discussed together which they will 
be required to do on the application (choosing a value or score), teams are better 
able to understand each other before working together. Ultimately, the application 
can contain information on reputation, past projects and values which can serve 
to bring end-users and design teams together through the application. However, 
it is important to note that meet and greets are still required. Personalities and 
relationships cannot be solely determined via an Online application. Once again, 
the application is meant to be used as a guide.

+
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Expanding Research7
This is a recommendation for the research going forward. The surveys, interviews 
and case-study were hugely valuable in finding theories, highlighting problems 
and creating potential solutions. Some literature exists in the subject area of the 
researcher, however, there is room and need for more research. Further surveys, 
interviews and case-studies should be conducted to gain a deeper understanding 
of the critical and complex challenges faced by the industry. They can also assist in 
gaining an understanding of how the industry currently operates and who it impacts. 
These studies must span the lenses of economic, environment, culture, social and 
political. They must touch the disciplines of engineering, psychology, architecture, 
design, business, marketing, finance and real estate. Only in this way can the 
incredibly important problem of re-shaping the industry for greater innovation, 
efficacy and sustainability be better understood.
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Reinforcing Gaps8
This is a recommendation for the research going forward. The 101 problems that 
were laid out in the problems section were derived from the various methods of 
research highlighted in the methodology chapter. These problems were derived 
through analysis of the information from the methodology. A further study using 
similar research methods but more comprehensive in scope and scale would result in 
more definitive industry gaps. A larger number and greater diversity of interviewees, 
case-studies and surveys is important for further validating and elaborating on the 
gaps already highlighted as well as identifying more.

101Problems
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The Other Solutions9
This is a recommendation for the research going forward. The deep and complex 
challenges within the industry will not be solved by the five short listed solutions 
alone as mentioned previously. The other complex and critical solutions that were 
outlined in the solutions chapter are also important to reshaping the industry. These 
solutions can be re-visited, researched and validated so that they too may be 
considered for implementation. The solutions can be shared with industry experts, 
like the criteria to determine efficacy, practicality and perhaps more options may be 
found through this process. 

21Solutions
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Re-visiting Criteria10
This is a recommendation for the research going forward. The five criteria laid out 
in the evaluation section allowed the solutions to be short listed. These criteria were 
derived through the research methodology and business strategic thinking. Validating 
these criteria through experts in the fields of marketing, real estate, technology, 
finance, development and design would assist in determining more probable and 
pragmatic outcomes. Additionally, many other criteria could be considered should 
the constraints of time not be so critical. 
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Developing Countries11
This is a recommendation for the research going forward. The solutions were 
chosen for their ability to be scaled to developing countries across geographies 
and cultures. However, many of the solutions require a system of stakeholders in 
place. Without these key players, it can be difficult to scale. However, there may 
be an opportunity for architects, builders, designers, developers and financiers 
from other parts of the world to engage in unique projects in developing countries. 
The framework is also meant to address durability, sustainability and standard of 
living concerns that are not currently regulated by governments in some developing 
countries. The features and factors in the framework should be specifically adapted 
for different geographies and markets. This will require a deep understanding of the 
local market. Factors such as historical significance have also be chosen to ensure 
that culture and identity are not being lost (or are at least evaluated) when using the 
application to make a design decision. Another benefit of an Online application is 
the prevalence of the Internet all over the globe, residents in developing countries 
will be able to access the application through their tablets or smart-phones. 

There should be no limit to where designers can go geographically to 
use their talent. There should be no limit to the quality of architecture an 
individual or family should be able to receive, despite income or location.334 335



The Role of Government12
This is a recommendation for the research going forward. The solution for government 
incentives and organic planning address the role for government intervention. 
However, with the short-listed solutions, it is not explicitly clear how planning will 
form a role in the process. Notably, if enough end-users and designers are backing 
and using the system, a stronger argument for changing various zoning restrictions 
and bylaws may be created. Over time, communities, citizens and designers may 
be able to create digital and data representations that determine a new framework 
for planning at various scales. It is also important that all solution abide by the local 
codes and regulations in place (including privacy implications, intellectual property, 
building codes, etc.). Greater research will need to be done to understand these 
implications.

Often governments can fail to see what people truly want and need. They must open their eyes 
and their heart to embrace and facilitate what is best for the public. In Mongolia, a struggle 
between traditional and western lifestyles is abundant. This may have detrimental effects on 
the future of the society.336 337



Capturing Meaning and Culture13
This is a concept to be aware of when understanding the application. One of the 
most difficult obstacles in the framework and solution is capturing meaning. It is 
difficult to define what constitutes meaning for various individuals and families as 
discussed previously. Often, this can be very specific and other times intangible. 
However, the application is meant to serve as a guide to explore values, interests 
and designs so that the end-user and designer can better understand what is 
important for deriving meaning. Furthermore, enhancing and refining the role of 
the designer in the process will add the human component still needed to capture 
meaning. Meanwhile, criteria such as traditional, modern, historical value, function 
and form will assist in bringing meaning back into the discussion and provoke end-
users and designers to think more deeply. Over time, factors may be added that 
allow meaning to become easier to capture as a sum of many parts.

The traditional Mongolian housing structure, the Ger, has deep cultural, religious 
and historical significance which is difficult to articulate with data and charts.
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Simplifying Space14
This is a concept to be aware of when understanding the application. Simplifying 
something as complex as the home into digital means either through surveys, data, 
graphs, charts and tables results in much information being lost (sensations, feelings, 
emotions). Often, end-users and design decision makers do not know what they 
want or like until they see it. Unfortunately so much of design and development is 
speculative. The application may serve a role in using the recent digitization of design 
to more effectively convey meaning and value. Various displays within the solutions 
are designed as a compass or a guide through the process and personal exploration 
of understanding meaning and value. However, feeling, seeing and smelling spaces 
is still incredibly important to the decision making process. Renderings, animations 
and virtual reality may assist in gaining a sense of the space in the feedback stage 
of (Architecture for the Middle-class).

Spaces are difficult to describe or create with data alone. Some places arise 
unexpectedly and must be stumbled upon. This aqua-duct dating back to 
the Soviet empire in Dushanbe was a beautifully unintentional place.340 341



Design creates culture. Culture shapes values. Values determine the future.
-Robert L. Peters (2016)

conclusion
The research opens up a new discussion on the potential to change a fundamentally broken 
residential design and development system that lacks creating efficacy, innovation and 
sustainability. The key is to change the system so that it doesn’t favour any one stakeholder 
but opens up a network of communication and mutual understanding in order to drive greater 
innovation, sustainability and efficacy. 21 solutions are suggested to address the complexity 
of the industry and help mitigate the various stakeholder disconnects through the system. Five 
solutions are shortlisted for their ease of implementation in comparison to the other solutions. 
At the center of the five solutions is an organic Online application that utilizes a comprehensive 
framework. This software intervention can mitigate communication barriers and drive greater 
efficacy, innovation and sustainability. However, these objectives cannot be realized with the 
leadership of any one stakeholder or solution alone but instead must rely on all 21 solutions and 
all key stakeholders coming together to accomplish the goal of designing communities which 
are resilience, equitable and meaningful.  This challenge is a tall order and it will require much 
more research, discussion and interdisciplinary thinking from architecture, planning, design 
and engineering to real estate, psychology, international development, finance and marketing. 
Through this integration, a fragmented design and development industry may  be realigned 
and reshaped to bring about a reformation that is desperately needed in order to address the 
complex problems occurring across the world today.

343342



references
All Photographs unless stated otherwise 
are a production of the researcher.

99 Designs. 2017. Logos, Web, Graphic 
Design & More. https://99designs.ca/

Ackoff. 2004. Keynote (Systems Thinking). 
Lecture presented at International 
Conference on Systems Thinking and 
Management, University of Pennsylvania.

Adams & Watkins. 2002. Greenfields, 
Brownfields and Housing Development. 
Oxford: Blackwell.

Aga Khan. 2008. Where Hope Takes 
Root: Democracy and Pluralism in an 
Interdependent World. Vancouver: Douglas 
& McIntyre. Page 11.

Aga Khan. 2016. Award for Architecture 
Ceremony. http://www.akdn.org/speech/
his-highness-aga-khan/aga-khan-award-
architecture-2016-ceremony.

Al-Sabouni. 2016. How Syria’s architecture 
laid the foundation for brutal war. Lecture 
presented at TED Talks. https://www.
ted.com/talks/marwa_al_sabouni_how_
syria_s_architecture_laid_the_foundation_
for_brutal_war

Autodesk Pressroom. 2007. Survey Reveals 
Great Design Is a Priority for ‘Millennial’ 
Generation. 2007 Archive. Autodesk 
Commemorates 25th Anniversary With A 
Look Into The Future. 

Barnat. 2017. Strategic Management: 
Formulation and Implementation. Srategy 
Selection Criteria. http://www.strategy-
formulation.24xls.com/en316.

Batistella, P. 2016. Developer. Key 
Information Interview.

Beck. 2011. The Psychology of Home: 
Why Where You Live Means So Much. The 
Atlantic.

Ben-Shahar & Golan. 2014. Real estate 
and personality. Journal of Behavioral and 
Experimental Economics,53, Page 111-119. 

Bjarke I. 2017. Abstract: Documentary.

Black, B. 2016. Builder. Key Information 
Interview.

Boukall, M. 2016. Marketer. Key Information 
Interview.

Bray & McCurry. 2006. Unintended 
Consequences: How the Use of LEED 
Can Inadvertently Fail to Benefit the 
Environment. Journal of Green Building, 4. 
Pages 152-165.

Brown, G. 2016. Planner. Key Information 
Interview.

Brown, J. & North 2010. What’s wrong with 
this house?: Fast houses, slow homes 
and how to tell the difference. Calgary, AB: 
Housebrand. 

Brown, J. 2016. Architect. Key Information 
Interview.

Bureau of Labor & Statistics. 2017. 
Consumer Price Index. https://www.bls.
gov/cpi/

Businessdictionary.com. 2017. http://www.
businessdictionary.com/

Canadian Green Building Council. 2014. 
Growth of LEED Market Penetration by 
Sector. Assessing the Market Impacts & 
Opportunities.

Calgary Real Estate Board. 2017. Become 
A Realtor. http://www.creb.com/Join_the_
Industry/Become_a_REALTOR/

Canada Mortgage and Housing Corporation. 
(2002). Sustainable Community Planning 
and Development: Design Charrette 
Planning Guide. Research Highlights: 
Socio-economic Series.

Carra, G. 2016. Planner. Key Information 
Interview.

Charpentier, R. 2016. Architect. Key 
Information Interview.

Collyer, A. 2016. Architect. Key Information 
Interview.

Canadian Real Estate Association. 2017. 
Housing Market Stats: National Statistics. 
http://creastats.crea.ca/natl/index.html

345344



Create Word Art. 2017. https://wordart.com/
create

Damery & Fisette. 2001. Decision Making 
In The Purchase of Siding: A Survey of 
Architects, Contractors, and Homeowners 
in the U.S. Northeast. Fore Products 
Journal: Pages 29-36.

Delay, P. 2016. Engineer. Key Information 
Interview.

Derkat, J. 2016. Builder. Key Information 
Interview.

Dykstra, N. 2016. Architect. Key Information 
Interview.

Einstein, A. 1933. http://quoteinvestigator.
com/2011/05/13/einstein-simple/

Eisenhower, D. 1957. http://wist.info/
eisenhower-dwight/11736/

Energy Information Administration - EIA 
- Independent Statistics and Analysis. 
2015. https://www.eia.gov/tools/faqs/faq.
cfm?id=97 

Evans, H. 2016. Interior Designer. Key 
Information Interview.

Eves & Kippes. 2010. Public awareness of 
“green” and “energy efficient” residential 
property. Property Management: Pages 
193-208. 

Free By 50. The Cost of Computers Over 
Time. 2009. 

Friedman. 2008. Hot, flat, and crowded: 
Why we need a green revolution - and how 
it can renew America. New York: Farrar, 
Straus and Giroux. 

Get My 3 Quotes. 2017. http://getmy3quotes.
ca/

Gibler & Tyvimaa & Kananen 2014. The 
relationship between the determinants of 
rental housing satisfaction and considering 
moving in Finland. Property Management: 
Pages 104-124. 

Gjerstad. 2014. Rethinking housing bubbles: 
The role of household and bank balance 
sheets in modeling economic cycles. New 
York: Cambridge University Press. 

Gobbo & O’Mara. 2004. Impact of enriched-
environment housing on brain-derived 
neurotrophic factor and on cognitive 
performance after a transient global 
ischemia. Behavioural Brain Research 
152(2): Pages 231-241. 

Government of Canada. 2011. Canadian 
buildings to become more energy 
efficient. http://www.nrc-cnrc.gc.ca/eng/
achievements/highlights/2011/energy_
code.html 

Green, M. 2013. Why We Should Build 
Wooden Skyscrapers. Lecture presented 
at Ted Talks. https://www.ted.com/talks/
michael_green_why_we_should_build_
wooden_skyscrapers

Groat & Wang. 2013. Architectural Research 
Methods. Hoboken: Wiley.

Gyourko & Rybczynski. 2000. Financing 
new urbanism projects: obstacles and 
solutions, Housing Policy Debate (11): 
Pages 733–750.

Harris. 2016. Real estate brokers prepare 
to release secretive sales data after tribunal 
rules against TREB. CBCNews. http://www.
cbc.ca/news/business/treb-real-estate-
competition-tribunal-1.3570431

Hirsch. 2017. Is construction in Calgary and 
Edmonton set to collapse this year? Alberta 
Treasury Bank: The Owl.

Huovila. 2007. Buildings and Climate 
Change: Status, Challenges, and 
Opportunities. Paris, France: United Nations 
Environment Programme, Sustainable 
Consumption and Production Branch.

Hussainaly, R. Banker. Key Information 
Interview.

IKEA. 2007. Democratic Design - IKEA. 
http://www.ikea.com/ms/en_JP/this-is-ikea/
democratic-design/

Investopedia.com. 2017. http://www.
investopedia.com/

Iyengar. 2011. How to make choosing easier. 
Lecture presented at TEDSalon, New 
York. https://www.ted.com/talks/sheena_
iyengar_choosing_what_to_choose

Jacobs. 2011. The death and life of great 
American cities. New York: Modern Library.

Jobs, S. 1997. http://www.imore.com/steve-
jobs-you-have-start-customer-experience-
and-work-backwards-technology

Karl, W. 2016. A Look At Canada’s 
Housing Performance Over Time. 
Huffington Post. http://www.huffingtonpost.
c a / y p n e x t h o m e / c a n a d a s - h o u s i n g -
performance_b_9266608.html

Kim, S. & Yang & Yeo & Kim, K. 2005. 
Development of a housing performance 
evaluation model for multi-family 
residential buildings in Korea. Building and 
Environment,40(8), Pages 1103-1116. 

King. 2016. Should I invest in crowdfunded 
real estate? MoneySense. http://www.
moneysense.ca/columns/should-i-invest-
in-crowdfunded-real-estate/

Kriese & Scholz. 2010. The Positioning of 
Sustainability within Residential Property 
Marketing. Urban Studies 48(7): Pages 
1503-1527. 

Kuo & Taylor. 2004. A Potential Natural 
Treatment for Attention-Deficit/Hyperactivity 
Disorder: Evidence From a National Study. 
Am J Public Health American Journal of 
Public Health 94(9): Pages 1580-1586. 

Kurlat, & Stroebel. 2015. Testing for 
Information Asymmetries in Real Estate 
Markets. Review of Financial Studies, 
Society for Financial Studies, Pages 2429-
2461.

Ladurantaye & Mckenna. 2012. Housing 
market remains vulnerable: The Globe 
and Mail. http://www.theglobeandmail.
com/report-on-business/economy/housing-
market-remains-vulnerable/article1379980/

Leo Lejeune. 2016. Architect. Key 
Information Interview.

LePatner B. & Jacobson. 2007. Broken 
buildings, busted budgets how to fix 
America’s trillion-dollar construction 
industry. Chicago: University of Chicago 
Press. 

Littlefield & Bao & Cook. 2000. Internet real 
estate information: Are home purchasers 
paying attention to it? Journal of Consumer 
Marketing: Pages 575-590. 

MacroTrends. 2017. S&P 500 Index - 90 Year 
Historical Chart. http://www.macrotrends.
net/2324/sp-500-historical-chart-data

Maerz, N. 2016. Interior Designer. Key 
Information Interview.

Marmolejo‐Duarte & Ruiz‐Lineros. 2013. 
Using choice‐based‐experiments to support 
real estate design decisions. Research 
Journal of European Real Estate Research: 
Pages 63-89. 

Marquee Group of Companies, 2015-2017. 
Marquee on 16th [project]. 

Marr. 2015. The Canadian rich are getting 
richer, thanks to their houses: Financial 
Post. http://business.financialpost.com/
personal-finance/mortgages-real-estate/
the-canadian-rich-are-gett ing-richer-
thanks-to-their-houses

Marshall, C. 2016. Marketer. Key Information 
Interview.

McGill.ca. 2017. Canadian Think Tanks. 
McGill Career Planning Service.

McKenzie, B. 2016. Architect. Key 
Information Interview.

McMahon. 2015. Affordable housing crisis 
affects one in five renters in Canada: The 
Globe and Mail. http://www.theglobeandmail.
com/real-estate/the-market/affordable-
housing-crisis-affects-one-in-five-renters-
in-canada-study/article26287843/

Merchant. 2008. Strategy Matters: How To 
Develop Criteria For Achieving Business 
Goals. Entrepreneur. https://www.
entrepreneur.com/article/199154

Merriam-Webster.com. 2017. https://www.
merriam-webster.com

Miller. 2009. The commercial real estate 
revolution: Nine transforming keys to 
lowering costs, cutting waste, and driving 
change in a broken industry. Hoboken, N.J.: 
Wiley. 

Miron. 2003. House, home and community: 
progress in housing Canadians, 1945-1986. 
Montreal: McGill-Queen’s University Press.

Nagy & Fawcett. 2016. Section 4. Developing 
Successful Strategies: Planning to Win. 
Community Tool Box. http://ctb.ku.edu/
en/table-of-contents/structure/strategic-
planning/develop-strategies/main

National Building Specification. 2016. 
National BIM Report 2016. https://www.
thenbs.com/knowledge/national-bim-
report-2016

346 347



Nenshi. 2010. Where we are, were 
and could be. Lecture presented at 
TEDxCalgary. https://www.youtube.com/
watch?v=qNAMH2_CLfo

Niemann. 2016. Design Process [Digital 
image]. https://www.pinterest.com/
netaanzet/christoph-niemann/

Njaro. 2013. Textile Costs [E-mail from 
Njaro]. 

National Research Council of Canada. 
2002. Innovation in the Housing Industry.

O’Byrne. 2017. The City of Parks. 
Malmo, Sweden: Case-study. 
University of Washington. http://depts.
washington.edu/open2100/Resources/1_
OpenSpaceSys tems/Open_Space_
Systems/

O’Mahony & Meenaghan. 1998. The Impact 
of Celebrity Endorsements on Consumers. 
Irish Marketing Review,10.2, Pages 15-24.

Organization for Economic Co-operation 
and Development. 2014. OECD Better 
Life Index - Housing. http://www.
oecdbetterlifeindex.org/topics/housing/

Peters, R. 2016. http://www.goodreads.
com/quotes/510606-design-creates-
culture-culture-shapes-values-values-
determine-the-future

Picasso, P. n.d. http://www.inc.com/thomas-
oppong/what-einstein-picasso-and-mozart-
had-in-common-in-addition-to-changing-
how-we-pe.html

Plein & Green, K. & Williams. 1998. 
Organic planning: A new approach to public 
participation in local governance. The Social 
Science Journal,35(4), Pages 509-523. 

Rabidoux. 2015. Canada’s housing boom 
has no demographics legs to stand on: The 
Globe and Mail. http://www.theglobeandmail.
com/real-estate/the-market/canadas-
housing-boom-has-no-demographic-legs-
to-stand-on/article25523999/

Rajan & Nicholson, M. 2017. Marquee 
Brand [Digital image].

Rajan & Sinclair, B. 2016. Real Estate, 
Residency, Design & Sustainability: 
Reconsidering Innovation & Efficacy in 
Development. In Architectural Research 
Addressing Societal Challenges Edited by 
Couceiro da Costa & Roseta & Pestana-
Lages & Couceiro da Costa. Taylor & 
Francis Group. CRC Press 2017. Pages 
187–194.

Rajan & Sobti, N. 2017. Marquee Exterior 
Render [Digital image].

Research Highlights – Socio-economic 
Series (Canada Mortgage and Housing 
Corporation).

Roberts. 2012. Building Golden Gate Bridge 
May Not be Possible Today. NBC Bay Area. 
http://www.nbcbayarea.com/news/local/
Could-Golden-Gate-Bridge-Be-Built-Today-
Maybe-Not-155212425.html

Robots & Pencils. 2016. App Development 
[E-mail from R. Pencils].

Roosevelt, T. n.d. https://www.pinterest.
com/pin/568720259177309219/

Roth. 2016. A Short History of the U.S. 
Housing Market. Money Boss. http://
moneyboss.com/housing-market-history/

Rumelt. 1980. The Evaluation of Business 
Strategy. Business Policy and Strategic 
Management, 3.

Sanderford & Overstreet & Beling & 
Rajaratnam. 2015. Energy-efficient 
homes and mortgage risk: crossing the 
chasm at last? Environment Systems and 
Decisions,35(1), Pages 157-168.

Sarkis. 2006. Making a Sustainability 
Business Case for Alternative Building 
Designs Using the LEED Requirements. 
Journal of Green Building,1(4), Pages 58-
66.

Sinclair, Brian R. “Japanese Spirituality, 
Flexibility and Design: Influences and Impacts 
on Agile Architecture + Open Building”.  
Architectural Research Addressing Societal 
Challenges. International Research 
Conference: Architectural Research 
Centers (ARCC) / European Association of 
Architectural Educators (EAAE), University 
of Lisbon, Portugal, 2016 

Sinclair, R. 2006. “Interdisciplinarity | Diversity | 
Sustainability | Creativity: Pursuing Invention, 
Innovation + Ingenuity in Environmental 
Design Education”.  Education Symposium, 
InterSymp’2006: The International Institute 
for Advanced Studies in Systems Research 
and Cybernetics 18th Annual Conference, 
Baden-Baden, Germany.

Sinclair, R. 2010. An Innovative 
Comprehensive Framework for Integrated 
Architecture, Design + Planning”. 3rd 
International Symposium on Architecture 
of the 21st Century: In Search of New 
Paradigms, Germany.

Sinclair, R. 2015. “Integration | Innovation | 
Inclusion: Values, Variables and the Design 
of Human Environments”. Cybernetics and 
Systems: An International Journal, 46:6-7, 
Pages 554-579.

Skovbro. 2009. Urban Planning in 
Copenhagen – Towards a Sustainable 
Future. Danish Ministry of the Environment.

Smith. 2015. The Threat Coming by 
Land. Bloomberg. https://www.bloomberg.
com/view/articles/2015-09-09/the-threat-
coming-by-land

Smith. 2016. Want Economic Growth? Try 
Urban Density. Bloomberg. https://www.
bloomberg.com/view/articles/2016-05-03/
want-to-boost-economic-growth-empty-
the-suburbs

Solomon. 2005. How is LEED faring after 
five years in use? Architectural Record 
(193): Pages 128-135, 140, 142. 

Starkman, J. 2016. Developer. Key 
Information Interview.

Statistics Canada. 2015. Gross domestic 
product at basic prices, by industry. Ottawa.

Statistics Canada. 2016. Housing starts, by 
province. Ottawa.

Sturgess, J. 2016. Architect. Key Information 
Interview.

Suburb. 2017. http://wikidwelling.wikia.
com/wiki/Suburb

Suburbia [Suburban Growth In Modern 
America]. 2014. http://lewishistoricalsociety.
c o m / w i k i 2 0 11 / t i k i - r e a d _ a r t i c l e .
php?articleId=127

Tait, J. 2016. Developer. Key Information 
Interview.

The Economist. 2009. Triple bottom 
line: It consists of three Ps: profit, people 
and planet. http://www.economist.com/
node/14301663

The Economist. 2017. Wind and solar 
power are disrupting electricity systems. 
h t t p : / / w w w. e c o n o m i s t . c o m / n e w s /
leaders/21717371-thats-no-reason-
governments-stop-supporting-them-wind-
and-solar-power-are-disrupting

Thompson. 2013. Suburban sprawl: 
Exposing hidden costs, identifying 
innovations. Ottawa, Ontario: Sustainable 
Prosperity, University of Ottawa. 

Ungar, C. 2016. Developer. Key Information 
Interview.

UNP. Top 10 Most Expensive Streets in 
The World. 2010. http://www.unp.me/f8/
top-10-most-expensive-streets-in-the-
world-100773/

Virji A. 2016. Al Hambra [Photograph]. 
Granda, Spain.

Virji, A. 2016. Al Hambra [Photograph]. 
Granda, Spain.

Whyte. 1980. Director of Social Life of Small 
Urban Spaces [Video file].

Woetzel. 2014. A blueprint for addressing 
the global affordable housing challenge. 
Washington, D.C: McKinsey Global Institute. 

Wong. 2002. A Conceptual Model of the 
Household’s Housing Decision-Making 
Process: The Economic Perspective. 
Review of Urban and Regional Development 
Studies,14(3), Pages 217-234.
 
World Energy Outlook. 2016. http://
w w w . w o r l d e n e r g y o u t l o o k . o r g /
r e s o u r c e s / e n e r g y d e v e l o p m e n t /
energyaccessdatabase/

Facts About Water & Sanitation. 2016. http://
water.org/water-crisis/water-sanitation-
facts/

Zevon. 2011. Living small becoming a big 
trend: Timesunion. http://www.timesunion.
com/living/article/Living-small-becoming-a-
big-trend-1040711.php

348 349



The University of Calgary requires an ethics review if there is to be any engagement with individuals for the 
purposes of the research. In this research project, the key informant interviews and online surveys required a 
rigorous process of ethics review through the Conjoint Faculties Ethics Board. The following is the sequence of 
steps that are followed by the review board:

1) Application is opened by the student and principal researcher (Dr. Brian Sinclair)

2) An online questionnaire is filled out for the review board. Questions are detailed around why the research is 
being conducted, who is being addressed, if there are any risks associated with the research and how individuals 
will be found. Consent forms and questionnaires are attached to the application.

3) A meeting was requested with the board to discuss each response and ensure that the review board would be 
satisfied with responses on the form and attached documents.

4) Feedback was included in the online form and documents.

5) The application is reviewed and submitted by the principal researcher (Dr. Brian Sinclair)

6) A formal response with further comments is provided by the board.

7) A revision to the form and documents is provided by the student and principal researcher.

8) Final approval is granted and the research may begin.

The following pages describe the information of the questionnaire documents.

appendix: 
ethics review
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What motivates/drives you to be in this industry? (Industry)

How do you define a successful project? What quantitative metrics would you use? (Industry)
 
How would you say your firm thinks/acts innovatively/creatively? Give an example. (Industry)

Do you specifically invest in R&D? If so, how? (Industry)

What is the largest risk or challenge in your industry? Is the market is a risk? (Industry)
How do you mitigate this risk? How could the industry mitigate this risk? (Industry)
Do you think that stakeholders within the industry are sometimes disconnected? Which 
stakeholders? (Industry)
What can be done to improve these gaps or create greater integration? (Industry)
How hands on/involved are you in the design/planning of your company’s projects?  (Design)

What information do you use to assist your design/planning decisions? What methods/tools 
do you use for your market analysis? (Design)
How do you capture the changing needs of residents? (Design)
Do you feel that design/planning decisions could be more reflective of market needs? (Design)

How connected do you feel to the residents you design/plan for? (Design)

appendix: 
key informant interview questionnaire

How do you determine willingness to pay for certain features? (Design)
What would you propose that could assist in providing more reflective products? How could 
market information be captured easier? (Design)
What are the main criteria for multi-family residents? (community, building, home) (Design)
How are these criteria changing over time – what is emphasized more? (Design)
How do residents make decisions that are complex and important to their lives? (Design)
What can be done to improve this navigation? (Design)
How can their decision making be captured for improvement in designing/planning decisions? 
(Design)
Why do consumers/clients choose the products that you provide/design? (Design) 

How do you differentiate your products/services from competitors? (Design)

How can more innovative or sustainable projects be created - what would need to change? 
(Insights)
What do you think is missing from the market today? (Insights)
What do you think will be critical in the market 5 years or 10 years from now? (Insights)
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What is your age approximately? (housing data)
What is your gender? (housing data)
Which of the following describes your status? (housing data)
Do you have kids that live with you? (housing data)
How many kids do you have? (housing data)
What is your occupation? (housing data)
What is your household income? (housing data)
What is the highest level of education you have received? (housing data)
What is your ethnicity? (housing data)
What community do you live in?
How long have you been living in your current home?
What type of home do you live in?
What type of home do you live in?
How many bedrooms does your house have?
How many bathrooms does your house have?
Do you have a home office?
What is the approximate value of your home?
What is your monthly mortgage payment or rental payment?

appendix  
online survey questionnaire

Do you rent or own?
How do you get to work?
What is your commute distance to work?
What is your top hobby? (outside of your house)
How do you get to this hobby?
What is your commute distance to this hobby?
How well do you know your neighbours?
How satisfied are you with your current community or location?
How satisfied are you with your current apartment building or street (if you live in a home)?
How satisfied are you with your current home/suite?
How important is housing to your quality of life and overall well being?
Why do you rent? (you can select more than one)
Why do you own? (you can select more than one)
Are you too far from your work?
What would be your preferred method of transit to work?
Are you too far from your hobby?
What would be your preferred method of transit to your hobby?
Would you like to get to know your neighbours better?
Do you think you currently pay too much for your housing?
How long did you spend looking for your last home?
How did you search for your last home (you can select more than one)?
How effective were these methods in helping you find your home?
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Did you feel that you had all the information you needed to help you find a home?
Did you find this information to be accurate? (Were there discrepancies in ft2 or other information that was listed from what 
was actually there)
How much would you like to move right now?
How much do you know about your own housing needs?
Do you find that you have to make sacrifices when choosing a home?
Why do you need to make sacrifices? (you can choose more than one)
How important is the community when choosing where to live?
How important is the quality of build when choosing which home to live in?
How many homes did you see in person before you last moved?
Do you think it took too long to find the right place?
How important is price when choosing which home to live in?
How important is location when choosing which home to live in?
What does location mean to you? (you may select more than 1)
How important is the architecture (colour, design) when choosing which home to live in?
How important is the interior (layout, design, finishes) when choosing which home to live in?
How important is environmental sustainability when choosing which home to live in?
How important is ft2 (size) when choosing which home to live in?
How important is the investment (appreciation) when choosing the right home?
How important are your neighbours?
Would you be interested in trying an Online application that helps you make a decision on where to live? If you said yes, 
please provide your email address on the last question.)
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