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SU 03 - Single Module with Quadrants

Featuring four equal-width quadrants, the SU 03
is a great piece for maximum organization. Fea-
turing two 3mm removable plywood dividers,
personalize your box as your needs change. Be
creative with the unit orientation and combine it

with other storage units to create your dream set-

up.
Dimensions (mm) h 400 d400 w400

Dimensions (module) 1x1x1

Material Birch Plywood

Finish Soap

104 105

SU 03 - Single Modulel with Quadrants SU 03 - Isometric
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SU 04 - Double Module without Backing

Following the same design language as SU 01,
02, and 03, the SU 04 is 400mm wider and offers
twice the storage volume. With its added width,
SU 04 can be creatively configured to serve as

additional counter space or even seating.

Dimensions (mm) h 400 d400 w800

Dimensions (module) 1x1x?2

Material Birch Plywood

Finish Soap

106 107

SU 04 - Double Module without Backing SU 04 - Isometric

MU Collection
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SU 05 - Double Module with Shelf

SU 05 utilizes one 19mm Birch Plywood shelf to
double your storable surface area. Easily removed
and installed using Dado slots, the SU 05 easily
adapts to all occupant needs. Lock-mitre joinery

ensures impressive rigidness and durability.

Dimensions (mm) h 400 d400 w800

Dimensions (module) 1x1x2

Material Birch Plywood

Finish Soap

108 109

SU 05 - Double Module with Shelf SU 05 - Isometric
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SU 06 - Double Module with Drawers

SU 06 features Birch Plywood sliding drawers.
Precisely fit the box dimensions, drawers are a
great option to store clothing, blankets, and other
large items. Remove the drawers and a Birch Ply-

wood shelf remains, just like the SU 05.

Dimensions (mm) h 400 d400 w800

Dimensions (module) 1x1x?2

Material Birch Plywood

Finish Soap

110 m

SU 06 - Double Module with Drawers SU 06 - Isometric

MU Collection 102
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Combine and Configure!

By taking advantage of the collection's modular-
ity, a variety of pieces can be cleverly combined,
configured, and personalized to your individual
needs. Thanks to the small scale of the 400mm
cubic module, pieces are easily manipulated and
can adapt to an evolving lifestyle. Use storage
unifs to create spatial divisions [112], desks and
storage units to create additional counter space
[114], and standalone pieces like the MU 10 Two
Person Sofa and MU 04 to create a low slung

comfortable living space [116].

Using the modular system, creative solutions to
limited space are enabled. Store furniture pieces
within a dividing wall when not in use to provide
easily accessible and efficient seating. Connect
and rotfate storage modules to create abstract
configurations specifically tailored to your needs.
Mix and match cardboard tube legs to easily
change the height of a table. Enabled by identical
construction tfechniques and modular proportions,

find new ways to utilize your furniture pieces.

Use one piece for a variety of needs! All low tables
and storage modules can be used for additional
seating. Remove the cardboard legs from the MU
03 Coffee Table or MU 01 Sidetable and use them

as a monitor stand on your desk or ever a serving

plate for when guests are over. There are many
different ways to interact with the MU Collection
enabled by simple construction and its modular

design language. [117]

Moving fo a larger space? Easily disassemble
your setup by removing storage locking acces-
sories, carry your furniture and belongings in one
go. Set up in your next space, and grow your col-

lection along with your lifestyle!

112
Dining Area - Models

113
Divider and Storage Unit - Models

114
Lounging - Models

15
Kitchen - Models

116
Workspace - Models

17
Living Area - Models
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Furniture Uses and Multifunction
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Product Evaluation and Feasibility Study

Following the establishment of the MU Collection,
an analysis from the perspective of a business
model feasibility study is used to test practicality

and verify the collections value proposition.

107 Furniture for Micro Living



51 Business Model

511 The MU Line Approach In-keeping with the
aim of the MU line, the MU collection business
model is to offer affordable, adaptable, sustain-
able, and high-quality furniture fo micro-unit oc-
cupants. To make this possible, a large contributor
is offering furniture pieces at two price-points, en-
try-level and high-end configurations. In fandem
with this notion and various design strategies, oc-
cupants are enabled to upgrade their entry-level
pieces info high-end configurations through inter-
changeable furniture piece components. Pieces
such as table and seat legs, seats, and backrests
are available in cardboard and solid wood con-
figurations to prolong durability and enhance aes-
thetics and feel. Similar construction methods are
carried throughout the collection. Not only does
this ensure affordability, but this enables occu-
pants with lower incomes like student and young
professionals fo invest in high quality furniture at

an early stage. This also eliminates the need to

re-invest in low quality furniture pieces every few
years as seen in the current furniture market, ulti-

mately reducing long-term cost and waste.

5.1.2 Distribution To ensure the aim of the MU col-
lection is fulfilled, distribution of furniture pieces
are direct-to-consumer, through a probable re-
lationship with various condominium developers.
Micro-unit occupants are made aware of the col-
lection and its connection to the micro-unit typol-
ogy before point-of-purchase. By introducing the
line in this manner, a variety of benefits can occur
from both a business and occupant perspective.
Occupants are able to pre-configure their unit at
an early stage, enabling a seamless integration

into a new typology.

Product Evaluation and Feasibility Study
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Furniture Upgrade Model

Entry-Level Configuration High-End Configuration

Cardboard Tube Legs Upgrading process White Ash Legs

MU Collection Product-Cycle

Initial Purchase of Entry-Level Configuration Upgrade Piece to High-End Configuration

5-year Durability 15+ year product cycle

Uprgrade Cost I

Initial Cost |

Current Market Product-Cycle

Initial Purchase Re-purchase Re-purchase

Replacement Cost

Replacement Cost

Initial Cost

Year O Year 5 Year 10 Year 15
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51.3  Automation In the case of a large
scale operation, automation can be introduced as
demand for products increase. Further consider-
ing the implications of affordability on the feasibil-
ity of this model, automated construction methods
are utilized as a technique to reduce labour costs
and increase production. To analyze the effective-
ness of automated construction processes, a small
scale test is conducted with a KUKA Robotic Arm to
construct the MU 03 Coffee Table. By placing the
table top into a pre-made jig, four 59mm x 19mm
mortises are bored into the table platform at an
eight degree angle to house the primary white
ash connection. Following the mortise boring, the
top is removed from the jig and cut to its final di-
mension shape using the band-saw, completing
the table top shaping process. In the case of large
scale manufacturing, entire 4’ x 8’ sheets of 24mm
birch plywood could be secured, giving the abil-

ity to cut out numerous pieces at one time. Fol-

lowing the mortise boring, the same sheet could
be secured to a CNC router to precisely cut out
the final pieces, almost completely automating
the platform cutting process. While automation
can be used as an effective tool, it is important
to acknowledge the initial and maintenance costs
of the machinery. In order for automation to be
feasible as a method of reducing affordability, to-
tal demand of furniture pieces must outweigh the

additional costs associated with the machinery.

19
Furniture Upgrade Model

120
Furniture Product Cycle

121
Automation - KUKA Robotic Arm

122
MU 03 Coffee Table Mortise Boring Automation

Product Evaluation and Feasibility Study
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Material

Labour

+

Overhead

Profit

Projected Retail Cost
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5.2 Cost Analysis

To ensure the feasibility of this business model, a
cost analysis is carried out to formulate a project-
ed retail cost for each furniture piece. Numerous
variables are considering during this analysis in-
cluding materials costs, labour costs, overhead
costs, and profit. By keeping track of labour and
material usage during the building process, these
measurements are applied to a spreadsheet and
used to calculate a retail price. As consistent vari-
ables throughout the process, labour costs are
calculated at a rate of $30/hour, overhead costs
of 10%, and a profit margin of 10%. Furthermore,
variances in material usage is are considered to
project a retail price for both the entry-level and
high-end configurations of each piece. It is also
important to consider how the business model in-
fluences decisions of overhead costs. By distribut-
ing direct fo consumer through relationships with
condominium developers, marketing and adver-

tisement costs are bypassed. By doing so, furni-

ture pieces remain as affordable as possible and
specifically designed for the micro-unit occupant
market. In the case of increasing or decreasing
the scale of the business model, these variables
may change, but currently serve as an effective

baseline.

Following the analysis, furniture pieces are in
line with what is currently offered on the market.
Looking deeper, it was found the projected retail
cost difference between entry-level and high-end
configurations vary at a median of 28%. This fig-
ure proves the significance of offering two con-
figuration options to micro-unit occcupants, and
ensures that value can be seen in both. Following
is the detailed cost analysis spreadsheet outlining

the costs associated with each furniture piece.

Product Evaluation and Feasibility Study
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Furniture Model Number MU 01 MU 02

Material

24mm Birch Plywood ( # of modules) 1
18mm Birch Plywood (# of modules)

12mm Birch Plywood (# of modules)

3mm Birch Plywood (# of modules)

4/4 White Ash (board foot)

8/4 White Ash (board foot) 11667
Connections (# of Connections) 3
Cardboard Tubes (# of tubes) 1.5
Upholstery

Total Material Cost (Entry-Level Configuration) $14.18
Total Material Cost (High-End Configuration) $20.19
Labour

Milling (hours)

Setup (hours) 0.08
Refining (hours) 0.33
Assembly (hours) 0.16
400mm White Ash Legs (# of legs) 3
800mm White Ash Legs (# of legs)

Connections (# of connections) 3
Finishing (Entry-Level Configuration) 0.24
Finishing (High-End Configuration) 0.75
Upholstery

Total Labour Hours (Entry-Level Configuration) 2.28
Total Labour Hours (High-End Configuration) 3
Total Labour Cost (Entry-Level Configuration) $68.40
Total Labour Cost (High-End Configuration) $90.00
Subtotal (Entry-Level Configuration) $82.58
Subtotal (High-End Configuration) $1M0.19
10% Overhead (Entry-Level Configuration) $8.26
10% Overhead (High-End Configuration) $11.02
10% Profit (Entry-Level Configuration) $9.08
10% Profit (High-End Configuration) $12.12
Projected Retail Cost (Entry-Level Configuration) $99.92
Projected Retail Cost (High-End Configuration) $133.33

Furniture for Micro Living

$16.43
$29.63

0.08
0.33
0.16

2.78
3.55

$83.40
$106.50

$99.83
$136.13

$9.98
$13.61
$10.98
$14.97

$120.79
$164.72

MU 03

1.56

$24.14
$32.19

0.15
0.5
0.16

0.62
1.5

3.39
4.55

$101.70
$136.50

$125.84
$168.69

$12.58
$16.87
$13.84
$18.56

$152.27
$204.1



MU 04 MU 05 MU 06 MU 07 MU 08 MU 09

3 1 4 2 4 6
7
0.49 0.54
156 3.06 3.33 333 3.33 3.33
4 4 4 4 4
4 4 4 4
$34.79 $42.86 $27.14 $42.86 $58.58
$42.83 $42.25 $60.44 $44.72 $60.44 $76.16
0.16 0.5 0.16
0.25 1 0.5 0.5 0.5 0.75
0.75 3 0.5 0.5 0.5 0.75
0.33 0.75 0.16 0.16 0.16 0.5
4
4 4 4
4 4 4
0.75 3 125 0.62 0.75
2 3 2.5 12 125
4.04 7.75 4.69 4.06 3.44 5.03
5.57 7.75 6.3 5 38 5.89
$121.20 $232.50 $140.70 $121.80 $103.20 $150.90
$167.10 $232.50 $189.00 $150.00 $114.00 $176.70
$155.99 $232.50 $183.56 $148.94 $146.06 $209.48
$209.93 $274.75 $249.44 $194.72 $174.44 $252.86
$15.60 $23.25 $18.36 $14.89 $14.61 $20.95
$20.99 $27.48 $24.94 $19.47 $17.44 $25.29
$17.16 $25.58 $20.19 $16.38 $16.07 $23.04
$23.09 $30.22 $27.44 $21.42 $19.19 $27.81
$188.74 $281.33 $222.11 $180.22 $176.74 $253.48
$254.02 $332.45 $301.82 $235.61 $21.07 $305.96

Product Evaluation and Feasibility Study 14
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Furniture Model Number

Material

24mm Birch Plywood ( # of modules)
18mm Birch Plywood (# of modules)
12mm Birch Plywood (# of modules)
3mm Birch Plywood (# of modules)
4/4 White Ash (board foot)

8/4 White Ash (board foot)
Connections (# of Connections)

Cardboard Tubes (# of tubes)

Upholstery

Total Material Cost (Entry-Level Configuration)
Total Material Cost (High-End Configuration)

Labour

Milling (hours)
Setup (hours)
Refining (hours)
Assembly (hours)

400mm White Ash Legs (# of legs)
800mm White Ash Legs (# of legs)
Connections (# of connections)
Finishing (Entry-Level Configuration)
Finishing (High-End Configuration)

Upholstery

Total Labour Hours (Entry-Level Configuration)

Total Labour Hours (High-End Configuration)

Total Labour Cost (Entry-Level Configuration)
Total Labour Cost (High-End Configuration)

Subtotal (Entry-Level Configuration)
Subtotal (High-End Configuration)

10% Overhead (Entry-Level Configuration)
10% Overhead (High-End Configuration)
10% Profit (Entry-Level Configuration)

10% Profit (High-End Configuration)

Projected Retail Cost (Entry-Level Configuration)
Projected Retail Cost (High-End Configuration)

MU 10

2.34

4

2
$150.00

$205.58
$219.15

0.5
0.75

1.5

10.19
.61

$305.70
$348.30

$51.28
$567.45

$51.13

$56.75
$56.24
$62.42

$618.65
$686.62

Furniture for Micro Living

MU N

2.34
4
2

$125.00

$164.86
$178.43

0.5
0.75

1.5

1.5

0.75
1.5
1.5

8.94
10.m

$268.20
$303.30

$433.06
$481.73

$43.31
$48.17
$47.64
$52.99

$524.01
$582.89

MU 13

3.33

$129.04
$149.61

1.5
0.75

2.5
4.5

10.69
13.61

$320.70
$408.30

$449.74
$557.91

$44.97
$55.79
$49.47
$61.37

$544.18
$675.07



suU o1

$29.32

0.25
0.75
0.25

1.25
2.25

$67.50

$0.00
$96.82

$0.00

$9.68

$0.00
$10.65

$117.15

$40.32

0.25
0.8
0.25

115

1.3
2.45

$39.00
$73.50

$39.00
$113.82

$3.90
$1.38

$4.29
$12.52

$137.72

$43.08

0.25
0.9
0.35

1.2

1.5
2.7

$45.00
$81.00

$45.00
$124.08

$4.50
$12.41

$4.95
$13.65

$150.14

$43.98

0.35
0.75
0.25

115

1.35
2.5

$40.50
$75.00

$40.50
$118.98

$4.05
$1.90

$4.46
$13.09

$143.97

Product Evaluation and Feasibility Study

$65.98

0.35
0.8
0.25

1.4
2.6

$42.00
$78.00

$42.00
$143.98

$4.20
$14.40
$4.62
$15.84

$174.22

$88.00

0.75

0.75

175

35
5.25

$105.00
$157.50

$105.00
$245.50

$10.50
$24.55
$1.55
$27.01

$297.06

16
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Conclusion

As residential units shrink, the role of furniture in our daily
lives becomes increasingly prevalent. While furniture does
exist for small units, the context of large, diverse, and ev-
er-changing urban landscapes such as Toronto demands
solutions that respond to vastly different lifestyles. Often cri-
tiqued for the substandard living conditions, the micro-unit
residential typology amplifies this demand. Current market
offering fails to address the core shortcomings of this typolo-
gy, including a lack of adaptability, space, cost-effectiveness,
and durability. Rather than simply selecting furniture based
on a direct need, furniture design must respond to the evo-
lution of the urban fabric and its occupants while providing

affordable, comfortable, functional, and resilient solutions.

By identifying the Danish Industrialization and Urbaniza-
tion as a parallel to what is currently happening in Toronto,
this thesis proposes a furniture design methodology rooted
in the method of Danish Architect and Furniture Designer,
Kaare Klint, and the work of his students, Hans J. Wegner and
Berge Mogensen. Klint’s functionalist method emphasized
the importance of historical types, ergonomics, efficiency,
and material sensitivity. By applying Klint's method to the
current state of the Toronto micro-unit, a critique of Klint's
method led to the concepts of residential sequencing and

perceived density being brought to the forefront.

Using these concepts in combination with the identifica-

tion of micro-unit occupant profiles and their belongings,

Furniture for Micro Living



and the measurement of the human body and individual
items, a 400mm x 400mm x 400mm module led the design
language of a 19-piece micro-unit furniture collection. By
utilizing the module as a tool to create a massing of each
furniture piece, these massings are utilized to create unit
configurations based on the unique needs of each occupant
profile. Configuring the unit in combination with the core
design concepts, the consistent design language results in
an increase in perceived unit volume, all while providing an
increase in storage, spatial efficiency, and functionality. Driv-
en by the aim fo provide affordable furniture to micro-unit
occupants and simple construction, various pieces can be
upgraded through materiality. Cardboard tubes, birch ply-
wood, and white ash are identified as primary materials.
Enabled by small white ash connections, an upgradeable
furniture business model is formed. Evaluating this business
model through a feasibility study and cost analysis based
on the design and construction of the furniture pieces con-
firm the value of offering entry-level and high-end furniture
configurations, supporting material variation and resulting
designs as a plausible solution to furniture affordability and

enabling users fo invest in high-quality furniture.

Overall, this thesis effectively responds to the shrinking of
residential units and the shortcomings of the micro-unit ty-
pology in Toronto. By implementing strategies of material
selection, residential sequencing, perceived density, and a
close examination of the micro-unit occupant demograph-
ic, the resulting design methodology furniture line aims to
frame furniture design as a tool that improves the lives of
micro-unit occupants. Ultimately, this thesis positions furni-
ture as more than a functional object, but as a tool that can
be used to define spatial experiences. By applying historicall
design principles with a contemporary contextual challenge,
this research contributes to an understanding of the role of
furniture in the micro-unit typology and a broader context of

an ever-evolving urban fabric.

Conclusion
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