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Homebuilder types & general design approaches

(Source: Smith 1998; Noguchi 2003)

 Production Builder     : Speculative (or production) design

 Semi-custom Builder : Semi-custom design

 Custom Builder          : Custom design 



Production GAP

Standardisation 
(Mass Production)

Customisation

Quality Affordable Housing



In the broad sense:

Standardised Components

Customised Products 

“Mass Production of Individually Customised Goods and Services” 

Mass Customisation

(Source: Pine II 1993 & Georg Cantor)

http://en.wikipedia.org/wiki/File:Venn_A_intersect_B.svg




Mass Custom Design System Model

MC = f (PS)

S =  f (l, t, p)

  l: Location

  t: Tool

  P: Personal

   

P =  f (v, e, i, o) 

  v: Volume component

  e: Exterior component

   i: Interior component

  o: Optional equipment

Service sub-system

Product sub-system



PV Mass Custom Home Proposal
06.05 – 10.05 Canadian solar decathlon competition house

The Canadian Solar Decathlon Team is the first and only Canadian group to 

compete in the 2005 Solar Decathlon Competition. Concordia University building 
engineering and communications students and University of Montreal architecture 
students, and advising professors comprise the team. Since 1976, Concordia 
University in Montreal, Québec, has been the only university in Canada to offer an 
engineering program dedicated to the design, construction and operation of 
buildings, with much of the focus being on the improvement of building energy 
performance. University of Montreal’s School of Architecture is renowned for 
producing highly talented graduates in the fields of architecture and industrial 
design. We are proud to represent our universities, the city of Montreal and Canada 
in this competition! 

Low energy mass custom home







































Standardisation vs. Customisation

Mass custom homeReady-built home

Semi-custom home

Custom home









Donside Urban Village 
Aberdeen, Scotland



Donside Urban Village
Aberdeen, Scotland



?
Product Design 

“Book Cart”

   

Mass Customisation for Experience Design 



User Choice : Shelves

USER SELECTED:

Two sloping 

and 

Fixed Shelves



User Choice : Handles

USER SELECTED:

V-shaped, Vertical

Handles



User Choice : Wheels

USER SELECTED:

   Six Wheels and Metal Plate connectors



Book cart 

designed through 

mass customisation 

of user experiences 

      





RATHDOWNE PLACE 
AGED CARE CENTRE
Melbourne, 
Australia

• 162 beds

• 12 Levels

• Care available

• Permanent residential 
care

• Memory support

• Palliation

• Respite care

• Better Together® model



Level 5Level 2 - 4

SPATIAL ZONES
OUTSIDE COMMUNAL STAFF RESIDENTIAL



Level 5 Rooftop Balcony



Typical Reception, Dining and Kitchenette



Level 5 Rooftop Balcony



X

E

D





My home improvement project through “Environmental Experience Design” theme





Edible Garden for Healthy Affordable Food & Children’s Green Experience



Fresh Breakfast from Garden



Garden Stroll in the Evening Rain



Dr Sajal Chowdhury 

ZEMCH EXD Lab 



Japan Garden City, Dhaka

Uttara Residential Model Town, Dhaka

Shopno-Nagar Housing, DhakaConcord Lake City, Dhaka

Urban Scenario, Dhaka

High Density Housing Development

(Photos: Chowdhury, Web source)





Field Data Collection



Field Data Collection



Field Data Collection



Total sample collections (nos)    95

Data Samples

Total sample Selections (nos)     50

Top

Middle

Bottom

Max area 112-125 

SQM

Participants: +18 years old
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Numerical Data
Structured Questionnaire

1 Sample Set 
= ± 1800 Data

50 Samples 
= ± 90,000 Input





Source: (Nisbet et al. 2009: 35-56)

Mathematical modelling of Apriori algorithm



SN Antecedent 
Consequen

t
Support % Confidence % Lift

1 PE-M IF-M 38.00 94.74 1.32

2 FE-M FF-M 38.00 94.74 1.48

3 HC-L IF-M 32.00 93.75 1.30

4 PC-M IF-M 42.00 90.48 1.26

5 FC-L IF-M 40.00 90.00 1.25

6 QE-M FF-M 34.00 88.24 1.38

7 QE-M IF-M 34.00 88.24 1.23

8 TC-M IF-M 34.00 88.24 1.23

9 TE-M IF-M 32.00 87.50 1.22

10 AC-M EF-H 48.00 87.50 1.46

11 CE-M IF-M 46.00 86.96 1.21

12 KE-M IF-M 30.00 86.67 1.20

13 EC-M IF-M 44.00 86.36 1.20

14 CC-M IF-M 42.00 85.71 1.19

15 GC-M IF-M 54.00 85.19 1.18

16 FC-L EF-H 40.00 85.00 1.42

17 GE-M IF-M 50.00 84.00 1.17

18 MC-M VF-L 36.00 83.33 1.54

19 MC-M FF-M 36.00 83.33 1.30

20 GE-L MF-H 36.00 83.33 1.19

21 UE-L MF-H 48.00 83.33 1.19

22 EE-M IF-M 48.00 83.33 1.16

23 RE-M IF-M 70.00 82.86 1.15

24 LC-M IF-M 70.00 82.86 1.15

25 HE-L IF-M 46.00 82.61 1.15

26 GC-L JF-H 34.00 82.35 1.58

27 GC-L MF-H 34.00 82.35 1.18

28 CC-H VF-L 34.00 82.35 1.53

29 CC-H TF-H 34.00 82.35 1.33

30 QE-M EF-H 34.00 82.35 1.37

31 BC-M IF-M 44.00 81.82 1.14

32 ME-M FF-M 44.00 81.82 1.28

33 SE-M IF-M 76.00 81.58 1.13

34 NC-M IF-M 54.00 81.48 1.13

35 FE-L IF-M 54.00 81.48 1.13

36 HC-L UF-M 32.00 81.25 1.31

37 JE-M IF-M 42.00 80.95 1.12

38 HC-M IF-M 52.00 80.77 1.12

39 NE-M IF-M 52.00 80.77 1.12

40 LE-M IF-M 62.00 80.65 1.12

41 SC-M IF-M 72.00 80.56 1.12

42 NC-L MF-H 30.00 80.00 1.14

43 KE-M FF-M 30.00 80.00 1.25

44 EE-H NF-H 30.00 80.00 1.54

45 FC-M FF-M 50.00 80.00 1.25
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Antecedent Consequent Support % Confidence % Lift

Indoor Climate Control

Comfort Feelings

Medium

Space Usability

Future Preference

High

48 85 1.42

Aesthetics Quality

Comfort Feelings

Low

Cleanliness

Future Preference

High

34 82 1.58

Air Quality (Dust)

Comfort Feelings

Low

Natural Ventilation

Future Preference

High

30 80 1.14

Daylighting

Physical Condition

Medium

Social Interaction

Future Preference

Medium

30 86 1.20
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BE-H = Privacy of Existing condition >>> High

BC-M = Privacy of Perceived comfort level >>> Medium 

BF-L = Privacy of Future preference >>> Low

Antecedent

Consequent

Physical Condition

Psychological Condition

Future Preferences



Master Bedroom 

(Summer)



Interpretation
From Occupants’ Experience to Design Customisation Domestic Environment
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Future Environmental Experience Design 

Research Trajectory

Urban Scale

Practice

Research

EXD Research 

Methodological 

Framework

E

X D



ZEMCH EXD Vertical Subdivision R&D





Humanity and Sustainability

Big Thank you
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