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Grow Community, Bainbridge Island, WA, November 1, 2016, http://growbainbridge.com/.

INTENT
Inside this report the reader will follow the
process of exploration and design for a
marketing and educational exhibit. The intent for
the exhibit is to showcase and explain the
Integrated Living Home in such a way that the
target user (25-40 year-old IKEA shopping home
owners and builders in the Midwest) becomes
convinced that this kind of home should be the
new standard for the housing industry in the
Midwest.
A Brief Overview
To begin, the Integrated Living Home was defined
for the reader. Five areas of concern followed
that explained the urgency for this kind of home.
Then, as it was necessary to become familiar
with existing projects that already included many
of the features of Integrated Living Homes, eight
examples were rated in several categories
according to how close each came to a
theoretical ideal.
Moving deeper into the research phase, one of
the eight examples was chosen and served as
a brief case study. Next, an evaluation against
Life’s Principles determined its viability and
informed the design of the exhibit. Next, an
explanation was given for why The Adherence
Loop Model was incorporated into the design as
a catalyst for positive behavioral change.

Three diagrams followed that gave insight into
how all of the sub-systems within the home
related to each other and how the house related
to larger super-systems outside.
An emphasis on human-centered design led
to identifying stakeholders and creating a user
profile based on a group of thirteen participants
representing the target demographic. Several
relevant design principles were explored that
would assist in making the information
relevant and accessible to the user. Other
strategies from the field of education were also
considered that would increase the chances for
more meaningful experiences and deeper
retention. Finally, several cutting-edge
technologies that would promote active
engagement with the exhibit were examined
and tested.
Two rapid prototypes gave insight as to how
some of the featured technologies might be
used. After deciding on a space plan oriented
around both a sequence of time and an indoor
garden oasis, a more comprehensive and robust
exhibit was created.
Finally, the conclusion explained what insights
were gained during the design process and what
areas presented numerous opportunities for
future expansion.
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SUMMARY
Asking The Big Questions
Applying the Golden Circle. 2

What?

What:
An Integrated Living Home is
a place where all sub-systems
work together in one
interdependent relationship to
create a thriving environment.
It is a home that produces more
than it consumes.

How?
Why?

How:
An Integrated Living Home
exhibit can help overcome
negative perceptions and
establish new behavior patterns
in home owners.

Why:
Integrated Living Homes are in
a constant state of improvement - which is good for people
and good for the planet. Midwest
home owners & builders need to
know more about them and
perceive them as tangible,
affordable, and desirable.

summary

P. 4

MCAD SD-7020 // GRADUATE SUSTAINABILITY THESIS PROJECT // SHANNON REECE // 11.28.2016
2

Simon Sineck, The Golden Circle, November 1, 2016, https://www.startwithwhy.com/.
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INTRODUCTION
Probing The Big Questions
What?
An integrated living home is a place where all
sub-systems work together in one
interdependent relationship to create a thriving
environment. It is a home that produces more
than it consumes. An exhibit of an integrated
living home educates consumers on how it all
works.
Nine sub-systems will be featured:

Sustainability Challenge
Current housing paradigms and industries are
deep-rooted and difficult to dislodge,
especially, it seems, in the Midwest where trends
trickle in slowly from the edges. The issue is not
about style or fashion. The issue is about
creating a thriving culture. Current building
methods contribute to substantial
environmental strain. This strain could be
alleviated with the adoption of a new building
paradigm - the integrated living home.

1. Shelter
2. Water
3. Food
4. Waste Management
5. Energy
6. Heating / Cooking
7. Cooling / Refrigeration
8. Health
9. Connectivity

Regional climate is another reason why the Midwest will be the focus for this thesis. Many of the
living homes that are promoted do not come
close to fitting the challenges of harsh,
seasonal, and humid climates or the presence of
bugs. The integrated living home must
accommodate all regional climates.

Though there are other sub-systems, like social
interaction and community, that could be treated
separately, yet for the sake of expedience they
will be considered part of other sub-systems
(which in this case includes health and food).

Five major areas of concern should be
considered and corrected within the exhibit.
Typical single-family dwellings in the Midwest
are wasteful, unhealthy, fragile, and hard to
manage. The last area of concern is a lack of
education on the affects and benefits of
integrated living home design and construction.

3
Jaklevic, Mary Chris. German Passive House Standards Get Makeover For Midwest. Midwest Energy News. October, 2014. http://midwestenergynews.
com/2014/10/22/german-passive-house-standards-get-makeover-for-midwest/.
4

The Honda Smart Home of the Future. November 1, 2016, http://www.hondasmarthome.com/

Unfortunately, it is the void of relevant
information in this area that perpetuates the
other four.
Wasteful
This means that they either consume far more
finite resources than needed or don’t make
effective use of those resources - whether the
discussion is about living space, energy, time, or
material goods.
Take energy for instance. Residential and
commercial buildings consume about 40% of the
nation’s energy and represent a prime target for
reducing carbon emissions. 3
Together, energy used to power homes and light
duty vehicles contributes to approximately 44
percent of greenhouse gas emissions in the
United States. Technology that enables
distributed renewable energy generation to
supply power to homes and cars seamlessly is
one of the key potential pathways to address
climate change. 4
Unhealthy
The typical Midwest single family dwelling is

introduction
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INTRODUCTION
unhealthy in a number of ways. The materials
largely used in home-building are toxic. But
it is not just the materials that are unhealthy.
The design of the home itself doesn’t promote
slowness but instead perpetuates speed and
disconnectedness from nature, neighbors and
community.
Building related illness, sometimes referred to as
sick building syndrome, is a 21st century illness.
“There are more than 4 million registered man
made chemicals, 70,000 - 80,000 of which are
in common use. We know very little about the
health effects of most of these chemicals and
even less about what happens when they
interact with one another in an enclosed
environment. We do know that many of the
chemicals found in building products are
making people ill.” 5
Without proper HEPA filters and mechanical air
exchange system built into the ventilation
system, dust, particulates, and fumes from
chemicals are trapped inside with people. There
are other healthier solutions that should be
considered.

Typical dwellings is that they do not foster
connectedness with the community that
surrounds it - both nature and people. John
Thackara, author of “In the Bubble,” says that the
cost of speed is not just environmental. We also
pay a social and personal price. 6
The basic building block of community is the
cluster of a few houses gathered together
around a shared commons to in order to foster
neighborly relationships. The
disconnectedness of the current model could
account for the current trend to redefine the
American dream. Currently, the 25- to 34-yearold age group is focused more on living near
their peers than owning a home in the suburbs
like their parents. They want be socially engaged
and live near work. According to the Nielsen
Company, 62% of Millennials prefer to live in
mixed-use communities found in urban
centers. 7
Thackara also commented on our frenetic pace
and the loss of slow contemplation and
connectedness from the rhythms of the
natural world through constant engagement

with electronic devices saying, “we lose our own
autonomy as technology strives to render us,
through its devices, always on.” 8 This longing
for a simpler, more mindful way of living is what
motivates people to live in places like Grow
Community in Bainbridge Island, WA, where
residents enjoy what they refer to as a 5-minute
lifestyle. In this community all conveniences are
within easy walking distance. 9

Neighbors sharing produce at Grow Community. 10

5
“Building Biology and the Healthy House,” Econest, November 1, 2016, https://www.econesthomes.com/natural-building-resources/articles/buildingbiology-and-the-healthy-house/.
6

John Thackara, In The Bubble: Designing In a Complex World, Cambridge, MA, The MIT Press, 2005, p. 33.

Sam Frizell, “The New American Dream is Living in a City, Not Owning a House in the Suburbs.” Time. April 25,2014, http://time.com/72281/american-housing/.
7

8

John Thackara, In The Bubble: Designing In a Complex World, Cambridge, MA, The MIT Press, 2005, p. 37.

9

A 5 Minute Lifestyle, Grow Community, accessed November 1, 2016, http://growbainbridge.com/the-experience/%ef%bb%bf%ef%bb%bfquality-of-life/

10

Ibid.
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Fragile
A 2013 report by the American Society of Civil
Engineers gave the US a pathetic overall grade of
D+ for its infrastructure. 11
The report concludes that a $3.6 trillion
investment (roughly one-fifth of the country’s
annual GDP) will be needed by 2020 to boost the
quality of US infrastructure by addressing the
“significant backlog of overdue maintenance
[and the] pressing need for modernization.” 12

“…the International Space Station (ISS) can be
comprehended (as a) nearly self-reliant,
integrated architecture so far, (that could offer)
an important hint for current architecture which
is based on (an) urban, centralized infrastructure
to support our daily lives but could be vulnerable
in case of natural disasters. Comparatively,
more and more economic activities and
communications rely on the enormous urban,
central infrastructure to support our daily lives.

Artificial habitats designed for space, the Arctic,
and sub-oceanic environments are selfcontained and operate independently of any
support structure. A study of those habitats
yields important clues on how to design
dwellings that mirror a similar independence.
A joint research project by Harvard-Smithsonian
Center for Astrophysics and the University of
Tokyo in 2010 brought architects and engineers
together to study the benefits of applying
strategies and technologies used in the
international space station to housing here on
the planet.

Therefore, when in case of natural disasters, the
infrastructure system (maybe) temporarily or
permanent (cut out).”
The resulting solution was to design “a
temporary shelter, which is capable (of)
work(ing) without depending on any existing
infrastructure… We propose to use some of
the closed-life-cycle or integrated technologies
inspired by the possibilities of space and other
emerging technologies (within) current
daily architecture by using an Infra-free® design
framework…” 14
The focus of Infra-Free® architecture may be
temporary shelters, but the question remains
- why can’t this same approach be applied to
permanent dwellings? Ruth Slavid, author of
“Extreme Architecture,” calls these “nonconnected buildings,” which means they could
either be used where no infrastructure exists or
they could be used to take advantage of
infrastructure when it’s available but function
just fine when it is not. 15

International Space Station orbits above Hurricane Earl. 13

Michael Reynolds was one of the first with his

11
Dombisa Moyo, “How Can the US Modernize Its Infrastructure?” World Economic Forum, August, 2015, https://www.weforum.org/agenda/2015/08/
how-can-the-us-modernise-its-infrastructure/.
12

Ibid.

Jeff Masters, “Earth’s Most Extreme Weather Since 1816?” Skeptical Science, accessed November 1, 2016, http://www.skepticalscience.com/news.
php?n=842&p=4
13

14
Huai-Chien Chang and Serkan Anilir, “Infra-Free® (IR) Architecture System As the Method For Disaster Shelter Model,” Univeristy of Tokyo, Tokyo,
Japan, 2008, http://adsabs.harvard.edu/abs/2010TrSpT...7.Tp11C.
15

Ruth Slavid, Extreme Architecture, London: Laurence King Publishing Ltd., 2009.
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INTRODUCTION
creation of “earthship bio-tecture” in the 70s.
Though some say Earthships could benefit from
a face lift, the basic idea is compelling. The trend
toward integrated energy sharing between
electric vehicles and grid-tied, solar-powered
houses and office buildings is evidence of the
interest in the decentralization of infrastructure.

is the lack of education about the biggest
contributers to the problem and how to think
differently.

Hard to Manage
This means that it is difficult to keep track of
various system components within the home
because information is not easily accessible.
For instance, many homeowners say that it is
difficult to monitor or manage how much energy
they are consuming because there is no way for
them to interact with the system or the
interface is not intuitive or does not provide
relevant, real-time information.
An article in The Washington Post entitled, “Why
50 million smart meters still haven’t fixed
America’s energy habits” confirms this issue.
Some economists and behavioral scientists say
the problem is two-fold:
1. Consumers don’t have a clue how much

Simple Energy customer engagement app. 18

energy they are using and the information isn’t
translated into dollars and cents.
2. Consumers don’t have access to dynamic
pricing or clean energy alternatives. 16

Lack of Education
Another thing that is adding to the negative
effect of the current Midwest housing paradigm

16
Chris Mooney, “Why 50 million smart meters still haven’t fixed America’s energy habits,” Energy and Environment, The Washington Post, January 29,
2005, https://www.washingtonpost.com/news/energy-environment/wp/2015/01/29/americans-are-this-close-to-finally-understanding-their-electricity-bills/.
17
Mary Chris Jaklevic, “German Passive House Standards Get Makeover For Midwest,” Midwest Energy News, October, 2014, http://midwestenergynews.
com/2014/10/22/german-passive-house-standards-get-makeover-for-midwest/.
18

Simple Energy, Dribble, accessed November 1, 2016, https://dribbble.com/simpleenergy.

Among other things there is a stark need for
consumer education. “For a long time now, we’ve
said it’s really not a technology issue. It’s a
marketing issue. It’s a financing issue. It’s a
training issue,” said Ellen Vaughn, a policy
director at the Environmental and Energy Study
Institute, a Washington-based environmental
advocacy group. 17

introduction
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INTRODUCTION
The Next Big Question
How?
There are two ways to go about creating an
exhibit that will prompt people to adopt the
standard of the net-positive house model. One is
by using the Life’s Principles framework to
determine which models and which systems
are ideal to include in an exhibit. The other is by
incorporating the steps of The Adherence Loop
Model.

both biological and applied examples. 19
Life’s Principles can help guide the exhibit design
process in helping to determine what areas are
still lacking and need to be shored up in order to
show the target demographic a robust (or
comprehensive) solution for a net-positive
home.
Negative perceptions of this new type of home
can be successfully overcome and new behavior
patterns established through education.

Life’s Principles
Life’s Principles, a whole-systems thinking
framework developed by the Biomimicry Guild,
are used as a way to assess the viability and
“thrive-ability” of products, services and
processes. The guide identifies strategies that
living things use in order to survive in balance
with their surroundings. They are fundamental to
the persistence of life on this planet. The
definition of each principle is accompanied by

19

The Adherence Loop Model
The Adherence Loop Model was developed by Dr.
Devorah Klein and can be defined as a person
playing an active and willing role in order to gain
maximum benefit. 20 The cyclical progression
goes like this:

A Guide To Life’s Principles, Biomimicry Guild and Biomimicry Institute, accessed November 1, 2016.

Holly Lucille, ND RN, The Journey To Patient Adherence, Integrative Therapeutics, August 20, 2013, https://www.integrativepro.com/Resources/Integrative-Blog/2013/The-Journey-to-Patient-Adherence
20

21

Devorah Klein and Gretchen Wustrack, Design For Adherence, IDEO, 2007.

The Adherence Loop (IDEO). 21

introduction
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INTRODUCTION
professionals that teach about their area of
expertise.

to effect behavioral change.
Believe
People need to believe that there is a problem
with the current housing paradigm and that the
integrated living home is both desirable and
within their means.
Frame
They need to build a new mental model of how
the recommendations will work in their lifestyle.
Know
They need to know how all sub-systems work
together and what to expect including cost,
benefits, and options.
Prompt
Knowing what to do is often not enough. People
need cues and reminders to prompt action.
Act
Action requires resources: physical, cognitive,
emotional, social, and financial.
Reinforce
Feedback reinforces belief to strengthen and
drive adherence.
The exhibit will make use of the Adherence Loop

1. It creates a story by focusing on a particular
user and explaining the situation from their
perspective. This helps the guest identify with
the user through their journey of discovery.
2. It builds new mental models using frameworks
like Life principles to accurately explain the
problems of current typical Midwest
single-dwelling homes (that they are wasteful,
unhealthy, fragile, and hard to manage) and
to address associated fears with doing things
differently.
3. It gives knowledge, presented in clear layers of
information, about the solutions presented in the
net-positive model, and how they can
incorporate those solutions in their own homes.

6. It provides feedback in the form of an
additional classroom or research station where
collaboration and sharing can happen.
Sustainable building professionals facilitate
community meetings where members can learn
from one another and share what they have
learned from their own experiences.
It is important to note that Life’s Principles and
The Adherence Loop are not opposing ways to
tackle a problem, but rather cooperative
frameworks that help consider both the System
from an ecological perspective and People from
a behavioral perspective.

4. It provides prompts to help them take steps to
transform their homes through an
accompanying app, web-site, and web-based
community.
5. It enables positive actions by providing websites for firms design or manufacturer the
components and systems featured in the exhibit
and could host workshops that feature

introduction
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INTRODUCTION
The Last Big Question
Why?
Living Homes
Integrated living homes are in a constant state
of improvement - which is good for people and
good for the planet.
In light of a changing climate and the strain of an
ever-increasing global population and dwindling
finite resources, the typical American home is
wasteful, unhealthy, fragile and hard to manage.
There are an increasing number of examples of
homes that produce more than they consume
but these examples typically do not include all of
the systems that are necessary.

Target Demographic
Though many within the target demographic of
25-40 year-old Lowes and IKEA shoppers and
home-owners in the Midwest view net-positive
homes favorably, there are still many who
consider them impractical, too expensive or

undesirable.

Need
There is a need for an exhibit that uses
education to counteract this negative paradigm
and sway the target demographic to embrace a
fully integrated, net-positive home.

Strategic Approach
This thesis project will attempt to explore and
suggest improvements to current net-positive
house models and use an educational
exhibit format to shift current paradigms about
net-positive homes from negative to positive.
The thesis will make use of the following
frameworks:
1. Life’s Principles will be used to evaluate an
existing net-positive house model, one subsystem within the house, and finally one
sub-system component.

super system and relevant sub-systems. In this
case, using a whole systems framework means
that the house is viewed as a system with a
boundary. The overall house is made up of nine
smaller, coordinating sub-systems. The
framework shows how all of these sub-systems
relate to one another and the various flows
coming in or going out of each sub-system.
Finally, some ideas and design solutions for
exhibit displays focusing on a few of the
sub-systems will be explored and presented.

Support for Idea
Eight examples follow. The rating system is
based on a scale of 1 to 10 - 1 meaning that the
sub-system is very limited in scope or treatment
and 10 meaning that the sub-system very
comprehensive in scope and treatment). The
scale is also subjective and attempts to reflect
the view of what is considered desirable to the
target demographic.

2. A Whole-systems framework will be applied
including a systems boundary diagram and

introduction
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INTRODUCTION
Shelter - design
& desirability
Oak Ridge National Laboratories AMIE project. 22

4

Water

Food

0 0

Energy

5

Waste
Mgmt.

0

Heating /
Cooking

0

Cooling /
Refrig.

0

Total
Score

9

Comments
Pros: The car is able to power the
house and vice versa, and both
were made using 3D printing.
Cons: It doesn’t incorporate any
other system.
Conclusion: Additive
Manufacturing + Integrated
Energy may not be a complete
model but the two features
should be explored and included.

European Space Agency MELISSA project. 23

Pros: A completely independent,
closed system in space!

3

5 4

5

5

1

1

24

Cons: Costs a fortune, and is out
of reach for normal “earth living”.
Food production leaves much to
be desired!
Conclusion: Though not entirely
practical, the same principles of
infrastructure-free design can
still be applied.

5

1 1

5

US Department of Energy Solar Decathlon. 24

22

AMIE Project, Oak Ridge National Laboratory, January 2016, http://web.ornl.gov/sci/eere/amie/.

Nespoli, Paolo, Commercial ISS Reserach Platform Headed for 2014 Launch, Aerospace Daily & Defense Report, Aviation Week Network, October, 2012,
http://aviationweek.com/awin/commercial-iss-research-platform-headed-2014-launch.
23

24

New Zealand: Victoria University of Wellington. Solar Decathlon. http://www.solardecathlon.gov/past/2011/team_new_zealand.html

0

1

1

14

Pros: One of the closest
examples of a sustainable home
exhibit.
Cons: Systems other than
shelter and energy are hardly
addressed.
Conclusion: Use this as a format
for an exhibit.

introduction
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INTRODUCTION
Shelter - design
& desirability

Water

1

Food

5 5

Energy

5

Waste
Mgmt.

5

Heating /
Cooking

3

Cooling /
Refrig.

3

Total
Score

27

Comments
Pros: An example of a
comprehensive integrated
systems approach.
Cons: They are not desirable to
the average consumer.
Conclusion: Model the principles
but leave the rest.

Michael Reynolds Earthships. 25
zHome, Living Building
Challenge. 26

5

3 3

5

3

4

4

27

Pros: Aesthetics, dense
community living, shared spaces,
net-positive.
Cons: Still lacking in personal gardening space - indoor &
outdoor. Also, no eco-machine for
reclaiming gray water.
Conclusion: Expand the platform.

Life-Edited Maui (LEM)
Project. 27

5

5 4

5

3

2

2

26

Pros: Aesthetics, intelligent use
of small footprint, innovative
smart technology, integrated
systems approach.
Cons: Could go further in
integrating all major systems.
Still in the design phase
Conclusion: Use the LEM as the
launch pad for exploring the
model as an exhibit.

25

Michael Reynolds, Earthships, Vividlife Editorial, September 2011, http://vividlife.me/ultimate/18770/earthships-101/.

26

zHome, Living Building Challenge, accessed November 3, 2016, http://living-future.org/case-study/zhome.

27

Life Edited Apartment, Life Edited, January 2013, http://lifeedited.com/about/.

introduction

P. 14

MCAD SD-7020 // GRADUATE SUSTAINABILITY THESIS PROJECT // SHANNON REECE // 11.28.2016

INTRODUCTION
Shelter - design
& desirability
Honda Smart Home of
the Future. 28

5

Water

Food

3 1

Energy

5

Waste
Mgmt.

4

Heating /
Cooking

4

Cooling /
Refrig.

4

Total
Score

26

Comments
Pros: An example of a
comprehensive integrated
systems approach and desirable
aesthetic.
Cons: They do not include a
relevant, usable indoor/outdoor
garden space.
Conclusion: Expand the platform.

Grow Community,
Bainbridge Island, WA. 29

5

5 5

5

5

5

5

35

Pros: An example of a
comprehensive integrated
systems approach and desirable
aesthetic.
Cons: They do not include an
indoor garden room.
Conclusion: This is one of the
closest models yet!

Scope of Project
After working through the various case studies it became apparent that
some examples were far more comprehensive than others. However, even
the smallest examples show incredible innovations in integration, effective
management of resources, and infrastructure independence. Grow
Community, Bainbridge Island, WA, appears to be the most comprehensive
project and functions at a very high standard.

to food production, water, and waste management. This makes it an
excellent case study for applying Life’s Principles as an evaluative tool to
gauge the effectiveness of the design.
Next, the thesis will attempt to explain how the nine sub-systems work
together. After that the user and other stakeholders will be more clearly
defined and the thesis will demonstrate how the evaluation informs the
design of an exhibit that explains the integrated living home.

Though the Honda Smart Home of the Future is a fine example of a
net-positive home in many areas, it still falls short of a thorough approach

introduction
28

The Honda Smart Home of the Future, accessed November 3, 2016, http://www.hondasmarthome.com/.

29

Grow Community, Bainbridge Island, accessed November 3, 2016, WA, http://growbainbridge.com/.
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Locally Attuned and
Responsive
Resourceful &
Opportunistic
- Free energy
The house makes use of energy from the
sun, the earth’s constant temperature,
and rain.
- Simple, common building blocks
Though the house is pre-fab, it could
make use of a more modular approach
and be built with structural insulated
panels (SIP).

- Locally Attuned and Responsive to
Local Climate
Uses the constant temperature of the
earth through a geothermal heat
exchanger to help heat and cool the
house. Also uses passive solar design to
heat the house with sunlight or cool it
with shade.

Life’s Principles
Report Card
Key
= Accounted For
= Needs Improvement

Note: Could make better use of
Passivehouse strategies of super
insulation to protect against climate
extremes.

Life Creates Conditions
Conducive to Life

- Shape rather than material
The shape of the house encourages air
movement (hot air can port out the top)
rather than relying on insulation or AC
alone.

Honda Smart Home of
the Future. 30

- Cellular and nested
Furniture is designed to fold away and
nest into the wall or other features. One
room transform to serve multiple
functions.

Feedback Loops

Life Adapts

Resilient
Integrates Cyclical
Process
- Cyclical Process
The opacity of the windows adjusts with
the rising and setting of the sun.
- Cross-pollination & mutation
- Diverse

- Using Multi-functional Design
Spaces within the house serve a variety of
functions.
- Fitting Form to Function
The roof is designed to capture rain water
and direct it to a storage tank. The house
is designed around a central indoor
garden space.
- Recycling All Materials
Paper, plastic, glass, and metals are
recycled appropriately. However,
grey-water could be reclaimed, sewage
leaned before being released, and veggie
and fruit waste composted. Even SIPs
that make up the entire building envelope,
if made with non-toxic materials, could be
fully compostable.

Leveraging
Interdependence

-Antenna, signal & response
Systems within the house send feedback
to user via smart phone.
- Learns and imitates
Systems controlled by processors, like the
NEST thermostat, learn from the behavior
and preferences of the residents.

Optimizing Rather than
Maximizing

- Decentralized & Distributed
Energy sharing between the house, car,
and solar panels makes the home less
dependent on public infrastructure. Food
production and water could be treated in
a similar way.
- Redundant
Energy sharing among several
components (like those in the example
above) is also an example of redundancy.
This oculd also be carried over in other
systems including food, water, heating /
cooking, cooling / refrigeration.

Using Benign
Manufacturing
- Self-assembly
This would be true of mycelium-based
insulation and rigid panels where the
fungus grows on its own to form the
material.
- Using life-friendly* materials
The house could use materials like
mycelium insulation and hard panels from
Ecovative and laminated bamboo posts
and beams from Plyboo.
- Using Water-based Chemistry
A bio-filter (ie. John Todd’s Eco Machine)
purifies waste-water using only
water-based plants, animals, and
beneficial microorganisms.

- Fostering Cooperative Relationships
Resilience in food production includes
participating in community garden
projects and supporting local farmers’
markets.
- Self-Organizing
Community-driven initiatives like
community supported agriculture (CSA)
and distributed energy resources like
community solar gardens.

30
The Honda Smart Home of the Future, accessed
November 3, 2016, http://www.hondasmarthome.com/.

*Life-friendly means not harmful to living
organisms.

Life’s Principles
Report Card
(suggested additions and
explorations)

Complete Passive House
Treatment:

This page shows suggestions for
addressing those areas marked with a
red “X”, where the case study has fallen
short on some of Life’s Principles. Please
refer to the appendix for other examples.

1. Heat by opening to the sun. Cool by shading from
the sun.

Locally Attuned and
Responsive
- Locally Attuned and Responsive to
Local Climate
Uses the constant temperature of the
earth through a geothermal heat
exchanger to help heat and cool the
house. Also uses passive solar design to
heat the house with sunlight or cool it
with shade.

2. Super-insulation - Generally this means a very
thick envelope of R10 insulation under and around
foundation slab, R20 for foundation walls, R40 for
upper walls, and R60 for roof. Walls are often 12”
thick and built as
3. Triple pane, high performance windows & doors
4. Eliminate thermal bridges - which means there is
a break in any material that might conduct heat
from inside to outside.
5. Air exchange ventilation - Because the house is so
tightly sealed it’s necessary to get rid of stale,
polluted air and bring in fresh air from outside.

Note: Could make better use of Passive
House strategies of super insulation to
protect against climate extremes.
31

O’Meara Sungazing House.

32

Faswall Foundation Walls.

Resourceful &
Opportunistic
- Free energy
The house makes use of energy from the
sun, the earth’s constant temperature,
and rain.
- Simple, common building blocks
Though the house is pre-fab, it could
make use of a more modular approach
and be built with structural insulated
panels (SIP).
- Shape rather than material
The shape of the house encourages air
movement (hot air can port out the top)
rather than relying on insulation or AC
alone.
- Cellular and nested
Furniture is designed to fold away and
nest into the wall or other features. One
room transform to serve multiple
functions.

SIPs & ICFs
A Structural Insulated Panel (SIP) is essentially
a sandwich of wood on either side with a thick
layer of insulation in the middle. They are often
used for pre-fabricated structures.
An Insulated Concrete Form (ICF) is a foam
building blocks that stack and lock like LEGO
bricks. They have voids that are filled with
concrete and steel reinforcing rod. The Faswall
block, sold by ShelterWorks Ltd., is made of
lightweight cement and used chipped shipping
pallets. Its voids are filled with both insulation
and concrete. Its ease of use makes it very
popular with DIY home-builders.

31
O’Meara Sungazing House. Solaripedia. accessed November 3, 2016, www.
solaripedia.com.
32

Dr. Suslov, Kathryn. Bond Beam and Foundation Walls. Medicine Is Heart.

August 2015. http://medicineisheart.com/2015/08/bondbeam/.
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INTRODUCTION
System Exploration

SUPER-SYSTEM: INTEGRATED LIVING CITIES WORKING
TOGETHER FOR TRUE PROSPERITY

WHY?
SYSTEM: AN INTEGRATED
LIVING HOME EXHIBIT

WHAT?
SUB-SYSTEM: CONNECTED COMPONENTS
WITHIN THE HOME EXHIBIT

WHY? Because nature is decentralized, redundant and
self-regulating and our homes and cities are not. Homes
should be designed to give back more than they consume and
to provide a healthy and safe environment for residents. This
includes being somewhat autonomous and free from a
centralized public infrastructure.

WHAT? The exhibit demonstrates how all of the main systems
within a home can and should be viewed as connected and
interdependent so that their overall effect is beneficial to the
environment as a whole and its local context in particular.

introduction
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INTRODUCTION
System Exploration

SUPER SYSTEM

SYSTEM

SUB SYSTEM

PAST

PRESENT

FUTURE

Suburban sprawl,
fossil-fuel-based energy and
poorly designed
infrastructure are normal
for developments and cities.

The exhibit shows the way
to integrated living homes,
developments and cities
around the world.

Integrated living cities
actively restore and enhance
the environment and the
lives of all stakeholders.

“Green” homes and
connected homes were
viewed as trendy, expensive
or just weird. Ordinary homes
are dependent on local public
infrastructure.

An integrated living home
exhibit as a tool to shift
public thinking toward a
net-positive model that
functions more
independently and benefits
its local context.

Integrated living homes
actively enhance the
environment and the lives of
their residents. They are both
connected and yet
independent of all public
infrastructure.

Most sub-system
components are energy and
water intensive, rely on public
infrastructure, and operate
individually rather than part
of a connected whole.

Individual components
that are energy and water
efficient, are being joined
together into sub-systems,
and are being recognized as
industry standards.

Each restorative sub-system
within the integrated home
does its part to produce
more than it
consumes.

introduction
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EXECUTION
User Profile
Midwest home owners & builders need to know more about the integrated
living home in order to perceive it as tangible, affordable, and desirable. The
target demographic also includes people who shop at both Lowes and IKEA.
They are largely educated shoppers and DIY’ers with an eye for
thoughtful design, solid craftsmanship, and authenticity. Finally,
this group often chooses experience over stuff.

Bette Jean &
Michael.

Meet Bette Jean & Michael
Betty House, by Ross Chapman. 33

Bette Jean is 30 years old and lives in Greenville, SC with her husband
Michael and two little children. Bette Jean and Michael enjoy hiking, visiting
local parks with the kiddos, and enjoying the Greenville food scene. Though
they currently live in the South, both grew up in Missouri and consider
moving back there. As they are very familiar with the Midwest while also
living in a forward-thinking city, Michael and Bette Jean offer a unique
perspective.
Michael’s taste in homes leans towards the more modern, Bette Jean tends
to go for a more traditional Arts and Crafts style. Bette Jean likes tiny
houses - certainly the idea of living with less - but feels that tiny houses are
just too small to be practical for their family. She likes rooms that perform
more than one function and she doesn’t mind if they’re on the smaller side
as long as they’re big on design and comfort.
Though she likes immediately accessible, great tasting, and healthy
produce, she doesn’t have time to manage a garden. She wishes that Siri
could keep track of all the details of the house and contact her only when
necessary. If possible Bette Jean would own an electric vehicle and use it to
bridge high-cost of peak electricity hours. She also liked the idea of joining a
community solar initiative. She is also intrigued by alternatives to
conventional heating and cooling for her home.

execution
33

Ross Chapman, Betty Homes, accessed November 3, 2016, http://rosschapin.com/plans/small-houses/betty-homes/.
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EXECUTION
Identifying Stakeholders
There are six stakeholders that are affected by the housing industry and
stand to gain or lose depending on the mindset and behavior of
home-owners and builders over the next decade.
1. Biosphere - Present house models harm the environment on all levels,
but mainly in the areas of materials used, the construction process and
the energy required to maintain. A net-positive, or living home gives back
to and enhances the environment rather than simply taking away from it.
The exhibit itself enhances the local environment of the city park.

Society

Biosphere

Exhibit
User

Manufacturers

2. Exhibit User - Gains more insight, understanding and appreciation for a
living, integrated home as they interact with easily accessible, relevant,
and engaging displays.
3. Local Community - The exhibit attracts attention from locals within a
given radius of the city. Local schools can use the facility as a research
station.
4. Home Owners - The living integrated home provides a life-nurturing
environment and more independence from unreliable infrastructure.

Home
Owners

Local
Community

5. Manufacturers / Contractors / Installers - This group stands to gain in
profitability, longevity, and customer loyalty as they cooperate more with
each other and see their particular system or component as part of an
integral whole.
6. Society - As more people understand the advantages of a living and
integrated home a tipping point may be reached whereby real progress
can be made on lessening environmental impact, creating more stability
in an uncertain future, and redefining true prosperity for the world.

execution
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EXECUTION
Ah-hah Moments...
Survey and Interviews
While working through the initial exploration in
order to better empathize with the user’s
experience and define the problem a survey
was shared with 13 people that represented the
target demographic - Lowes and IKEA shoppers,
ranging in age from 25-40 years of age. (See
survey in Appendix D and E). The combination of
the 23 question survey and subsequent
follow-up interviews indicated a strong
commonality:
•
•

75% chose a picture of a Craftsman
Bungalow saying that it seemed the most
timeless, warm, comfortable, welcoming,
and a higher resale value.

•

80% said that home grown produce was
important to them though 75% were only
slightly likely to own an aquaponics system
because of a fear of cost or failure.

•

100% of those surveyed said that they liked
the idea of owning solar panels and selling
power back to utility companies.

•

100% chose radiant heat floors and soapstone stoves over central heating.

•

50% are likely and the other 50% very likely

•

50% did not know what a NEST thermostat
was.

•

75% chose an image of a stationary bed in
a standard bedroom over a Murphy bed in a
multi-functional room.

It became clear that the intent of the thesis
should not be to create a whole new net-positive
house model, nor should it be to try to convince
the larger population of consumers in the Midwest that net-positive homes are the way to go.
Instead, the focus ought to be on a smaller group
of people that are already favorably disposed to
the idea of sustainable housing but just
needed more knowledge on how it works, how to
get started, how to pay for it, and how to branch
further. The key is to empower them to push
beyond homes that consume - or even homes
that break even on consumption - to homes that
produce abundantly and enhance their
communities.
By working through the stages of The Adherence
Loop it also became obvious that the great need
is to help push this demographic in the Midwest
to a tipping point where large-scale adoption
and behavioral change becomes inevitable.

Stronger Emphasis on
Food Production
Community gardens and supported local
agriculture are foundational to a resilient food
solution for home-owners and builders
everywhere. The harsh seasonal climate of the
Midwest, however, dictates a special need for
an integral and easy to manage indoor garden
that provides a year-round source of food. This
is perhaps the sub-systems that needs to be
emphasized most in the integrated living home.

Private Edges, Common
Core
This is a design pattern in which a central
commonly shared space is surrounded by small
private alcoves along the periphery. This same
pattern kept surfacing repeatedly when
researching integrated garden rooms. And in all
scales too: single-family dwellings, small pocket
neighborhoods, and densely populated
complexes. It also appears around the world, in
all different climates, cultures
and time periods. 34

to use reclaimed gray water to flush toilets
and irrigate trees in the landscape.

execution
Max Jacobson, Murray Silverstein, Barbara Winslow, Patterns of Home: The Essentials of Enduring Design, Newtown, CT: The Taunton Press, Inc., 2002,
p. 179.
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EXECUTION
The Exhibit Presenting a
Sequence of Small Daily
Events
The journey through the exhibit could follow
someone upon their arrival toward the end of the
day:
1. Plug in EV - display information on energy
usage and where energy comes from.
2. Head into the indoor garden to harvest some
produce - display information on food
production and where food comes from.
3. To the kitchen to prepare food - show how
water is used, where it comes from and how it
can be re-claimed or scrubbed and released. And
cooking.
4. To the indoor / outdoor room for a workout
- talk about multi-use shared spaces and the
benefits of using outdoor spaces as living space.
5. Then to the garden bathroom for a shower /
bath - talk about water there.
6. Dinner with family & friends in the dining area
- talk about lighting, fans, heating or cooling.

7. Retire to the living room area to read or watch
tv - display information about energy for
electronics, radiant heat soap-stone stoves and
radiant heat floors.
8. To the studio to catch up on bills or creative
work like drawing or writing - talk about task
lighting with LEDs or multi-functional spaces.

9. To the bathroom to get ready for bed - show
the role of smart mirrors.
10. To Bed - talk about ceiling fans, a whole
house fan, and / or whisper quiet mini-split AC
units. Maybe the NEST thermostat.
Taking inspiration from “A Day Made of Glass,”
by Corning, Inc., the sequence could be shown in
reverse.35

execution
35

A Day Made Of Glass, Corning Inc., accessed November 3, 2016, https://www.youtube.com/watch?v=jzLYh3j6xn8.
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EXECUTION
Progressive Disclosure
This involves separating information into
multiple layers and only presenting layers that
are necessary or relevant. It is primarily used to
prevent information overload. 36
Information that is gradually and progressively
disclosed to a learner as they need or request
is better processed and perceived as more
relevant. 37
In his book on Pattern Languages, Christopher
Alexander talks about the Zen View which is an
intriguing or stunning view only seen from a
special vantage point. 38
IKEA uses both strategies in their stores by
strategically and unashamedly creating
mazes that are nearly impossible to navigate
and by framing magical views of merchandise
so that consumers get lost in the experience
of shopping. For IKEA, immersion equals higher
product sales.
Borrowing a bit from these strategies of
progressive disclosure and the Zen view will
increasing curiosity about what is around the
corner.

36

William Lidwell, Kitrina Holden, Jill Butler, Universal Principles of Design, Gloucester, MA: Rockport Pub., p. 154

37

Ibid.

Floor Plan of an IKEA store. 39

38

Christopher Alexander, Max Jacobson, Murray Silverstein, Sara Ishikawa, A Pattern Language, London: Oxford University Press, 1977.

39

Showroom layout, IKEA, accessed November 3, 2016, http://www.ikea.com/ms/en_SG/customer_service/mobile.html

40

Ariadne’s Maze. Inception Beat Sheet. Screen Play How To. http://screenplayhowto.com/beat-sheet/inception-beat-sheet/

Ariadne’s unsolvable maze from the movie Inception. 40
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EXECUTION
Chunking
A technique of combining many units of information
into a limited number of units or chunks, so that the
information is easier to process and remember. The
term chunk refers to a unit of information in shortterm memory. The maximum number of chunks
that can be efficiently processed by short-term
memory is four, plus or minus one. 41

Shelter

Energy

Connectivity

Water

Food Production

Health

Heating / Cooking

Cooling /
Refrigeration

Waste Management

Layering
Layering involves organizing information into
related groupings and then presenting or
making available only certain groupings at any one
time. Used to manage complexity and reinforce
relationships in information. 42

Iconic Representation
Iconic Representation is the use of images to make
actions, objects, and concepts in a display easier
to find, recognize, learn, and remember. 43 It also
allows users to drill down into deeper layers for
further information on a topic. All of these
strategies help to reinforce stage three in the
Adherence Loop - that of presenting knowledge in
clear layers of information.

41

William Lidwell, Kitrina Holden, Jill Butler, Universal Principles of Design, Gloucester, MA: Rockport Pub., p. 30

42

Ibid., p. 122.

43

Ibid., p. 110
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EXECUTION
Exhibit Spaces
While designing the exhibit as a sequence of
events in time, the architecture of the model
home will be white in order to fade into the
background while the systems that are being
shown will be featured in bright color.

The Value of Educational
Exhibits

Serafini fabric house structure. 45

Eternit exhibit. 46

Active Learning
People learn more deeply and retain knowledge
longer when they have opportunities to engage
actively with the information and experiences at
hand, even if these opportunities are punctuated
with moments of passive receptivity. 43
Personal Agency
Museum exhibits offer their information quietly
without demand. Visitors are free to roam about
at their own pace and set their own agendas about
where they might want to go and what they might
want to see or read. When people have some range
of choice about the shape and direction of their own
learning activities, learning tends to be more
meaningful and robust. 44
Eternit exhibit. 47
43
Shari Tishman, “Learning in Museums,” Usable Knowledge, Harvard Graduate School of Education, September, 2005, https://www.gse.harvard.edu/
news/uk/05/09/learning-museums-0.
44

Ibid.

45

Serafini Exhibit, Exhibithire, accessed November 3, 2016, http://www.exhibitevents.co.uk/

46

Eternit Exhibit, Exhibitor, accessed November 3, 2016, http://www.exhibitoronline.com/topics/article.asp?ID=1848

47

Ibid.
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EXECUTION
Modular Building Blocks
The exhibit is laid out in a patchwork sequence of spaces which fits a modular system like this Modern A-frame series
developed by Lindal Cedar Homes in partnership with Dwell Magazine.48

Modern A-frame by Lindal Cedar Homes. 49
48
Diane Pham, “Lindal Homes: Reinventing the A-Frame Into a Modern Green Home,” Inhabitat, accessed November 3, 2016, http://inhabitat.com/
reinventing-the-a-frame-cabin-as-a-modern-green-home/modern-a-frame-by-lindal-1.
49

Ibid.
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EXECUTION
Interactivity
The exhibit could use the following
technologies to encourage a deeper level of
interaction with information and to
immerse the guest in the environment.

Virtual X-Ray
A sliding panel enables the viewer to scan what
is behind the screen in an x-ray visual. 20

Virtual x-ray slider. 50

Projection mapping. 51

Projection Mapping
Pressing or hovering over an icon activates a
deeper layer of information which is projected
on various surfaces in the exhibit and appears
to “pop up” in dynamic response to user query.

Augmented Reality
A downloadable app could be used as a
virtual tour guide. As a user pans the camera
on her device around the exhibit, various icons
appear as virtual layers over the exhibit and
indicate opportunities to dig deeper for more
information on a relevant topic.
Augmented reality. 52

50

Sliding screen - virtual x-ray. Fractal Systems. accessed November 3, 2016, http://www.fractal.ae/virtual-xray/

51

3D Projection Mapping. Arkbell Inc. accessed November 3, 2016. www.youtube.com/watch?v=ralwfcuE_Tg

52

Kevin H. Lee, “5 Interesting Augmented Reality Apps,” accessed November 3, 2016, http://www.leehyungjoo.com/?p=3095
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OUTCOME
Augmented Reality rapid prototype
Level 01
When the guest enters the kitchen
area and pans her device, she
encounters icons in various places.

IKEA Kitchen. 53

53

Bodbyn Kitchen, IKEA, accessed November 3, 2016, http://www.ikea.com/us/en/catalog/categories/departments/ikea_kitchens/inspiration/designi-

deas/20153_cosk21a/.
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OUTCOME
Augmented Reality rapid prototype

Water originates from
municipality, is stored in resevoir,
then purified, before coming out
a low-flow faucet.
Several components
work together to deliver
hot water to your tap.
This kind of redundant
system has several
advantages. Tap the icon
to find out more.

Level 02
When the guest chooses an icon
and presses on it, the relevant
information pops up. There will be
an invitation to another level
deeper.

By using a cool box to store
produce and other items that
don’t need to be stored at 40º, it’s
possible to use a smaller unit.

Super insulated fridges
and freezers are designed
to work with solar energy.

Several components can
work together for cooking,
grilling and baking.

Water from the drain is
reclaimed through a bio
filter before being used
to irrigate blueberry
bushes outside.

IKEA Kitchen. 54

54

Ibid.

outcome
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OUTCOME
1 Solar hot water heaters
use sunlight to heat
water and circulate it
back into the house.

Augmented Reality rapid prototype

www.rheem.com

Several components
work together to deliver
hot water to your tap.
This kind of redundant
system has several
advantages. Tap the icon
to find out more.

Level 03
On the deepest level, users can read
a description of each component,
how each works in tandem with the
others, and a website for one of the
leading developers / manufacturers
of that particular component.

2 Tulikivi soapstone stoves trap

heat very efficiently in a mass
of stone. This heat radiates out
to you but excess heat can
also heat your water as well.
www.tulikivi.com

3 Tankless electric water heaters
don’t work continuously to
keep a tank of water hot at all
times. Instead they only heat
the water you actually use.
www.ecosmartus.com

IKEA Kitchen. 55

55

Ibid.
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OUTCOME

In this example, the exhibit is controlled from a center console. Visitors choose which component or sub-system they want to learn about. In this instance,
lines of light and information appear both on the wall and on the console that tell the story of how both sub-systems - heat and water - work in tandem to
provide a resilient supply of hot water in the home.

This example is different in that it features an x-ray display panel
that slides along the entire length of the wall in front of each
component included in the two sub-systems. As the visitor slides
the panel along the wall, information pops up about each
component and how it all ties together.

outcome
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OUTCOME
This is a concept of an exhibit space based on all previous exploration. It includes progressive disclosure, self-directed learning, chunking,
layering, and iconic representation. Most importantly, it helps reinforce The Adherence Loop by providing relevant information.
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Dining

Garden Display
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OUTCOME
View of entrance.
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OUTCOME
Bird’s eye view of entire exhibit.
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CONCLUSION
This thesis work presentation explored and
conceived of a solution for an exhibit that will
help the Integrated Living Home gain further
traction among 25-40 year-old IKEA shopping
home owners and builders in the Midwest.
The Integrated Living Home was defined as a
dwelling where all the various sub-systems are
viewed and treated holistically rather than
separately so that the residence is able to
produce more than it consumes.
The current housing industry continues to place
substantial strain on the environment. Five areas
of concern about the current housing paradigm
were addressed. The current system is wasteful,
unhealthy, fragile, hard to manage, and the lack
of education about these matters only serves to
perpetuate them.
In order to determine what might be included in
an exhibit, it was necessary to identify and rate
several examples according to how close each
came to the integrated living home ideal. From
those examples, the Honda Smart Home of the
Future was chosen as a case study and
evaluated using Life’s Principles. Life’s Principles
was defined as a whole-systems framework used
to assess the viability of a design by comparing it
to systems found in nature.

After seeing many positive examples as well
as seeing missing elements that needed to be
addressed more fully, it was necessary to gain
insight on how to use the exhibit as a catalyst
to inspire and empower behavioral change. The
Adherence Loop Model was the perfect fit. It
explains the steps needed for any person or
group to play an active and willing role in their
own improvement and advancement.
Good design process requires research into both
the system and the user. Several diagrams were
created to show how all of the sub-systems
within the home relate to each other and also
how the house relates to larger super-systems
outside. The desire to empathize with all
entities involved led to identifying stakeholders
and creating a user profile.
It was also beneficial to research several relevant
design principles like progressive disclosure,
chunking, layering information, and iconic
representation. Other strategies were also
considered. By giving people the freedom to
engage actively with information at their own
pace and according to their own agenda it
increased the chances for a more meaningful
experience and deeper retention. Arranging the
exhibit as a series of modular blocks and
sequences of time, and limiting the color palette
within the exhibit to only the sub-systems being

featured also helped to curb the information into
more manageable portions.
Active learning means that guests engage with
the information being displayed. Several
technologies were examined including a virtual
x-ray slider, projection mapping, and
augmented reality. A quick prototype gave
insight as to how augmented reality might be
used within the exhibit.
Finally, after deciding on a space plan that was
oriented around an indoor garden oasis, it
became possible to develop a more
comprehensive and robust exhibit.

Insights & Opportunities for Future
Exploration:
Notes About The Adherence Loop
Other aspects of The Adherence Loop, namely
stages 4-6, need space to be fleshed out. An
accompanying digital app would prompt
devotees to take the steps necessary to
transform their homes and sub-systems. A
related website could provide information and
links to designers and manufacturers of the
sub-systems and components that have been

conclusion
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featured in the exhibit. Additional access to an
online community of like-minded participants
would also help encourage and reinforce
behavioral change. An adjoining classroom would
provide space for attending workshops
facilitated by professionals, and for sharing
ideas. A lab or Makers shop would allow devotees
to explore and test ideas that they have learned
about in the exhibit. Finally, it seems likely that
a research station might be valuable not only to
interested home-owners in the community but
also to local schools and universities. The space
could provide a way to gather and record data
and test the prototypes that have been
assembled in the lab / shop.
The Integrated Living Home is for Everyone
There is a sentiment that appeared more than
once during the design process for the exhibit. It
is the perception that net-positive, living homes
are only for the rich or only for those who choose
to live so small that net-positive becomes
affordable. Many of the users within the target
demographic that were interviewed expressed
frustration. Though they were, in their opinion,
discriminating shoppers and made sacrifices to
buy quality sustainable products, they still felt
they were unable to follow through on what they
knew to be important. Further work should be
done to dislodge that perception. One way might
be to educate these consumers on government
tax incentives, time it would take for a
particular component to pay for itself in energy

cost savings, and how to implement a longrange, step-by-step plan of purchasing,
retrofitting and installing net-positive
components and sub-systems.
A Need for a Larger Team
Throughout the design process one insight
became painfully evident: a more thorough
design treatment would require a much larger
collaborative effort. This truth may seem
obvious but at times the lack of a team became
a very real obstacle. The US Department of
Energy Solar Decathlon is essentially a series
of house exhibits. It is not uncommon for the
universities that enter the competition to have
teams ranging from 50 to 100 students. For the
exhibit covered in this thesis to become a reality
it seems reasonable that a larger team will be
necessary.
More research possibilities
Two topics presented themselves within the
thesis work but could not be explored more fully
because they were beyond the scope of the
project. This project could provide a launching
pad for any student that is interested in
developing these two ideas in particular:

contexts. This might help alleviate the concern
that the Integrated Living Home concept is overly
rigid or exclusive. This is especially important in
light of the fact that the goal of the exhibit is the
eventual adoption of the Integrated Living Home
standard among all home owners and builders.
For that reason, special attention might be given
to proponents of the Living Home that live in
older homes, showing them a step-by-step plan
for renovating their home - what components
are relevant and how to purchase and integrate
them in stages. Another example of adaptive
modularity might be to use an Integrated Living
Home exhibit to test options for a refugee
community within the U.S..
2. Sustainable exhibit as service - This relates to
The Adherence Loop. For instance, without a big
investment and in a setting perhaps like Airbnb,
guests can live for a few days in the Integrated
Living Home exhibit and experience for
themselves how all of the sub-systems and
components (like composting toilets) work
together. This could go far in establishing a
deeply rooted belief.

1. Adaptive modularity - As mentioned on page
28, modular box-like exhibit displays could be
reconfigured and adapted to more specific
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Life’s Principles
Report Card

APPENDIX A

(suggested additions and
explorations)

Integrates Cyclical
Process
- Cyclical Process
The opacity of the windows adjusts with
the rising and setting of the sun.
- Cross-pollination & mutation
- Diverse

Exaptation
Exaptation is one example of cross-pollination and
mutation. It is taking something that was used for
one purpose and re-tooling it for another, like using
containers from the shipping industry for housing.

Biomimetic Design
Biomimicry literally means “emulating life,” and
consists of studying the function of living things in
nature for solutions to design challenges.

Prairie Dog burrows yield clues about passive groundsource cooling.
56

57

Bromeliads yield clues about hydro-centric homes.

58

G-pod container house.

59

Kasita mobile apartment.

56
Prairie Dog. Ask Nature. https://asknature.org/strategy/asymmetric-burrow-openings-create-passive-ventilation/#.WBZN7cmRCHs
57
Epiphytes Capture Nutrients. Ask Nature. https://asknature.org/strategy/epiphytes-capture-nutrients/#.WBZOJ8mRCHs
58

G-pod. www.g-pod.com

59

Kasita. www.kasita.com

APPENDIX B

Resilient
- Decentralized & Distributed
Energy sharing between the house, car,
and solar panels makes the home less
dependent on public infrastructure. Food
production and water could be treated in
a similar way.

Eco Machine at Omega Center for Sustainable Living.

64

Zip Grow Tower.

3 Examples of Decentralized,
Distributed & Redundant
1. Food Production and Gray-water
Reclamation.

- Redundant
Energy sharing among several
components (like those in the example
above) is also an example of redundancy.
This could also be carried over in other
systems including food, water, heating /
cooking, cooling / refrigeration.

59

63

2. Showers combined with clothes washers.
3. Separating the fridge and freezer into
multiple components.

Neff Portable Fridge.
59
Ulrich, Stephen. Neff Portable Fridge. iGreenspot. http://www.
igreenspot.com/neff-portable-fridge-by-stefan-ulrich/.
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APPENDIX C

Optimizing Rather than
Maximizing
- Using Multi-functional Design
Spaces within the house serve a variety of
functions.
- Fitting Form to Function
The roof is designed to capture rain water
and direct it to a storage tank. The house
is designed around a central indoor
garden space.
- Recycling All Materials
Paper, plastic, glass, and metals are
recycled appropriately. However,
gray-water could be reclaimed, sewage
leaned before being released, and veggie
and fruit waste composted. Even SIPs
that make up the entire building envelope,
if made with non-toxic materials, could be
fully compostable.

65

Mycelium-based building panels and rigid insulation.

66

Bamboo laminate.

Using Benign
Manufacturing
- Self-assembly
This would be true of mycelium-based
insulation and rigid panels where the
fungus grows on its own to form the
material.
- Using life-friendly* materials
The house could use materials like
mycelium insulation and hard panels from
Ecovative and laminated bamboo posts
and beams from Lamboo.
65
Mycoboard and Mycelium rigid insulation, Ecovative, accessed
November 3, 2016, www.ecovativedesign.com.

- Using Water-based Chemistry
A bio-filter (ie. John Todd’s Eco Machine)
purifies waste-water using only
water-based plants, animals, and
beneficial micro-organisms.

66
Bamboo laminate, Lamboo, accessed November 3, 2016, www.
lamboo.us.
67
Eco Machine at Omega Center for Sustainable Living, International Living Future Institute, accessed November 3, 2016, http://

67

*Life-friendly means not harmful to living organisms.

Eco Machine at Omega Center for Sustainable Living.

living-futureorg/case-study/omegacenter

APPENDIX D
This survey was designed using Google forms. The intention of the survey was not to gain quantitative data, but rather to gain design insight. Thirteen people,
all within the range of the demographic participated and formed a loose cohort. The survey and subsequent interviews provided an invaluable glimpse into the
mind and experience of the target user.
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