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Table S1. Example of the heat map visualisation of the contingency tables for A1 pairing A1-A6
answers.

A1 Which fabrication-related information is the most essential to the design process?

114 60 68 7 7 48 7 2 "
114 Machine Constraints | Project implication | Machine codes | Design spec & config | Fabrication sequence | Fabrication standards fno information needed| o not knowideciine to answer
Machine Constraints 60 37 5441 6167| 5 [/M81633| 36 |50.70 60.00| 25 5208 41.67| 2 2857 833 | 1 5000 167 | 1 909 167
Project implication 68| 37 |61.67 54.41 3 4286441 44 6197 6471| 20 6042 4265| 4 5714 588 | 1 5000 147 [ 0 000 0.0
Machine codes 7| 5 833 3 441 4286 3 423 4286 2 417 2857 0 000 000| O 000 000| O 000 000
- Design specification and configuration 71| 36 60.00 50.70 | 44 [64.71 61.97 | 3 42.86 4.23 27 5625 3803 | 5 [FiM8) 704 | > [EEE 22| o o000 000
< Fabrication sequence 48| 25 41.67 5208 | 20 4265 6042 | 2 2857 4.17| 27 3803 56.25 0 000 000 O 000 000 O 000 000
Fabrication standards 7| 2 333 2857 | 4 588 5714 0 000 000| 5 7.04 0 000 000 0 000 000 O 000 0.00
no information needed 2| 1 1.67 5000 | 1 147 5000| 0 000 000 2 282 0 000 000 O 000 000 0 000 0.00
do not know/decline toanswer 11| 1 167 9.09 | 0 000 000 | 0 000 0.00] 0 000 000| 0 000 000| 0O 000 000| 0 000 0.00
A2 What are the primary motivations for you to design for di fabrication over traditional fabrication processes?
60 68 7 7 48 7 2
Machine Constraints | Project implication | Machine codes | Design spec & config sequence standards fno needed
Increase geometrical complexity and architectural form 54 [ 31 51.67 67.41| 33 4853 61.11| 4 5714 7.41| 34 47.80 62.96| 28 6833 51.85| 2 2857 370 | 1 50.00 1.85
Reduce construction complexity compared to traditional fabrication of the same design 42| 23 38.33 5476 | 26 3824 [61.90( 1 14.29238| 28 9.4 6667 | 20 4167 4762| 2 2857 476 | 2 [JEO 476
Reduce construction cost compared to traditional fabrication of the same design 43| 23 ~ 38.33 53.49 | 29 42.65 67.44| 4 57.149.30| 29 4085 67.44 | 17 3542 3953 | 3 4286 698 | 1 5000 2.33
: Reduce human dependency and errors 46| 25 41.67 54.35| 26 38.24 56.52 | 5 -10.87 30 4225 6522 | 21 43.75 45.65 2 28.57 4.35 1 50.00 2.17
Integrate design and production in the supply chain 44| 23  38.33 5227 | 26 3824 59.09| 3 42.866.82| 32 4507 20 4167 4545| 3 4286 682 [ 1 5000 227
Bring advantages of production knowledge earlier into the design process 37| 24 40.00 64.86 | 27 39.71 0 000 0.00| 23 3239 6216 20 41.67 54.05| 4 5714 1081| 0 000 0.00
do not know/decline toanswer 2| 0 0.00 0.00 | 0  0.00 0 000 000] 0 000 000| 0 000 000| 0 000 000| 0 000 0.00
A3 What aspect(s) in design modelling is/are the most essential for successful digital fabrication?
114 60 68 7 7 48 7 2 1
114 Machine Constraints | Project implication | Machine codes | Design spec & config | Fabrication sequence | Fabrication standards jno information needed| o not knowidecine to answer
Collaboration in a common virtual envionment 53| 23 38.33 43.40 | 36 52.94 67.92| 4 57.14 7.55| 38 53,52 26 5417 49.06| 3 42.86 566 | 1 5000 189 | 3 27.27 566
Modelling follows the fabrication approach/ sequence 50| 29  48.33 58.00 | 31 4559 62.00| 3 4286 6.00| 31 43.66 28 5833 56.00| 3 4286 600 | 1 5000 200 | 2 1818 4.00
oy Tight feedback loops for schedule and cost estimates 38| 19 31.67 50.00 [ 24 3529 6316 | 2 28.57 526| 27 38.03 18 37.50 47.37| 2 2857 526 | 0 000 000 | 2 1818 526
< Coding interface for fabrication machinery ~ 9| 4 667 4444 | 6 882 6667 4 57.1444.44 6 845 3 625 3333 0 000 000| 1 5000 11.11| 0 000 000
C ions with computer-aided ing/p planning (CAM/CAPP) system 34| 20 33.33 58.82 | 18 2647 5294 | 5 -14.71 27 38.03 12 2500 3520 | 5 |48 1471| 1 5000 294 | 0 000 0.0
Parametric modelling capacity 50| 26 43.33 52.00| 34 50.00 68.00( 0 000 0.00| 30 4225 22 4583 4400| 3 4286 600 | 2 [JEEE 400 | 4 636 800
do not know/declinetoanswer 8| 4 667 5000| 3 441 3750| 0 000 000| 2 282 2 417 2500| 1 1429 1250 0 000 000 | 4 3636 50.00

A4 What aspect(s) in design review is/are the most essential for successful digital fabrication?
114 60 68 7 7 48 7 2 1

114 _Machine Constraints | Project implication | Machine codes | Design spec & config | Fabrication sequence | Fabrication standards no information needed| oot knowidecine to answer

Collaboration in a common virtual environment  62[ 30 50.00 48.39 41 |60.29 66.13| 3 42.86 4.84| 40 56.34 6452 | 30 16250 48.39| 4 |57.14 645| 0 000 000 | 5 4545 8.06

Coding interface for fabrication machinery 18| 9 1500 50.00 11 16.18 6141 | 4 57.142222( 11 1549 61.41| 6 1250 3333| 0 000 000 0 000 000 | 1 909 556
< Process visualisation and simulation 74| 43 [l6H 5811 4o [2i06) e6.22 | 7 [EE 46| 55 32 66567 5 [@i48] oo | o [MOEE 270| 2 1818 270
< Factory setup/virtual commissioning visualisation 17| 11 18.33 6471 9 1324 5294 1 14.29 5:88| 11 12 2500 0 000 000 1 5000 588 | 0 000 0.00
Virtual reality/ augmented reality supportive interface 16 9 15.00 5625 9 1324 5625| 0 0.00 0.00| 12 5 10.42 2 28.57 12.50 0 0.00 0.00 3 27.27 18.75
Demonstration of the fabrication intents 39| 22 36.67 5641 22 3235 5641| 2 2857 513| 20 21 4375 3 4286 7.69 | 2 513 | 1 909 256
do not know/declinetoanswer 7| 3 500 4286 2 294 2857[ 0 000 0.00| 1 0 000 1 1429 1429| 0 000 000 | 4 3636 57.14

A5 What content(s) in design documentation is/are the most essential for successful digital fabrication?

114 60 68 7 7 48 7 2 1

114 Machine Constraints | Project implication | Machine codes | Design spec & config | Fabrication sequence | Fabrication standards |no information needed| do not knowldeciine to answer

Model ontology and configuration to match the fabrication approach 56| 33 55.00 5893 35 51.47 6250 5 8.93| 41 67.75 26 5417 4643 | 4 5714 714 1 50.00 1.79 1 9.09 1.79

Fabrication codes and specification 39| 28  46.67 d 22 3235 5641 5 12.82[ 28 39.44 16 3333 41.03| 3 4286 7.69 2 - 513 1 9.09 2.56

0 Reliability matrix and fabrication health & safety-related matrix 6| 3 5.00 50.00 | 4 5.88 [66.67 1 14.2916.67| 3 4.23 3 6.25 50.00| 0 0.00 0.00 0 0.00 0.00 1 9.09 16.67
< Exact quantity takeoff for a specified fabrication approach 38| 19  31.67 50.00 [ 22 3235 57.89 3 4286 7.89| 28 39.44 20 4167 5263 | 3 4286 7.89 1 50.00 2.63 1 9.09 263
Supply-chain information and matrix 29| 12 20.00 41.38| 17 2500 5862 0 000 000( 21 29.58 17 3542 5862| 1 1429 345| 1 5000 345 0  0.00 0.00

Information about the process simulation and commissioning 26| 14 23.33 53.85| 20 29.41 q 2 2857769| 20 28.17 11 2292 4231 3 4286 11.54 1 50.00 3.85 0 0.00 0.00

do not know/decline to answer 20| 9  15.00 45.00( 10 14.71 50.00| 0 0.00 0.00| 6 8.45 6 12.50 30.00 1 14.29  5.00 0 0.00 0.00 7 63.64 35.00

A6 To what extent should a digital twin in fabrication be prepared for digital fabrication?

14 60 68 7 7 48 7 2 1"
114 Machine Constraints | Project implication lachine codes | Design spec & config |Fabrication sequence |Fabrication standards jno information needed| do not knowideciine to answer

=

A digital twin strategy should be included for project tendering 42| 21  35.00 50.00 [ 29 42.65 69.05( 2 28.57 4.76| 27 38.03 3750 4286 1 1429 238 | 0 000 000 | 4 3636 9.52

A digital twin ready design model should be included in the project contract 27 [ 12  20.00 44.44 | 15 22.06 55.56 | 2 28.57 7.41| 18 2535 20.83 37.04| 3 4286 11.11 1 50.00 3.70 2 18.18 7.41

2 A physical mockup can test the digital twin technology before tendering 19| 11 18.33 57.89 | 12 17.65 638.16| 1 14.29 526( 15 21.13 20.83 52.63 1 1429 526 1 50.00 5.26 0 0.00 0.00
No digital twin is necessary but virtual commissioning is needed 8| 6  10.00 3 4.41 3750 2 285725.00( 4 5.63 1042 6250 | 0 0.00 0.00 0 0.00 0.00 0 0.00 0.00

Neither digital twin nor virtual commissioning is necessary 3| 1 1.67 3333| 1 147 3333| 0 0.00 0.00| 0 000 417 6667| 0 000 000| O 000 000 O 000 000

do not know/decline to answer 11| 6  10.00 54.55| 6 8.82 54.55| 0 0.00 0.00( 4 5.63 2.08 9.09 1 14.29 9.09 0 0.00 0.00 5 45.45 4545




Fig. S1. The questionnaire survey distributed in May 2020 and the results.
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BMEOEHEN
The purpose of this survey is to better understand the requirements of a model-based platform and platform-based integration to manage and implement digital fabrication during the design stage in construction projects.

This survey takes a socio-technical perspective and includes questions regarding technical, technological, organizational, and contractual themes. The results of this survey will inform future research on potentials for a
collaboration platform that allows for interdisciplinary co-creation of digital fabrication.

‘The information you provide will be kept completely confidential under the General Data Protection Regulations and merely used for research purposes. No personal or organisational information will be revealed in any research outputs or
shared with any third party.

The survey is calibrated to take 10-15 minutes to complete.

At the conclusion of the survey, you may indicate if you wish to receive a summary of the preliminary findings from this survey.

Thank you very much for your participation.

AREOEM. BRIOCILORABRBETT OV T7 IV r—av e EBERET BODETNE KT IVNIA—LET IV I+ —LE I DHAEEOERE LY LCERTHILTT  CORAETIE. #RHH (socio-
technical) K8 A D, FKHTH. 7-7/1:!/739‘%58%&‘] R, ESRRETILHET—IZ] ﬂﬁ’é‘%w%l“liﬁﬁihf“i’é‘oho)ﬁﬁﬁﬁlt FOBINTF IV —Sar DR EE (co-create) £ AIAEICT Ha5RL—av T
SYrIA—LETFINIA—LITE A EEOTRECOVNTOSHOFRICRIDOTLES CRAVEWAFRIE, — BT —2RERAE ST ZR2IHBRVLL. FRENOHIZOHEALET . BAFRCHE
ﬁf*iﬁﬂ‘ﬁ}fﬁﬁk%kb‘cﬂﬁbﬁ‘l»éhtU BEEFERBINYTHEREHYFE A

PEF0~ 15D TR T THLIIKEShTUET,

HEORRIC. AAEOFROLHREOENERLTIHEE. TOEERTTHIENTEET,
BAENBEBTIELOT, ERICHEVAHo-0RRITHELFT .
EBLBRBNNLET

CCHAIR OF INNOVATIVE AND INDUSTRIAL CONSTRUCTION, ETH ZURICH 21 REH THA¥F 2

Charmaine M.S. Ng Z8A1ff, SIA/ETH RIBA ARB LEED AP BD+C M.ASCE
ng@ibi.baug.ethz.ch

QUESTION TYPES OVERVIEW M4 7 O#E

Operati qui EAEH TEEH
Information # R i%# A. Technical 7 | B. Technological 74/85— C. Organisational ##& | D. Contractual 24 | E. Business Model ES#ZAE7 /L | total
no. of questions 3 6 | 4 2 | 3 | 3 21
DESIGN STAGES TERMINOLOGY KyEtEYBc) FIRE
country Switzerland United Kingdom Italy USA. Japan Singapore
Terms in this survey SIA Leistungsmodell RIBA Plan of work 2020 ITA Procurement AIA Phases of Design TAAF BHOSERETORN BCA Stages
Strategic Definition 1. Strategische Planung 0. Strategic Definition progetto di fattibilta tecnico- Project Brief 8 (kikaku) Project Brief
Feasibility Study 2. Vorstudien 1. Preparation & Brief economica Pre-design/ Concept -
AAHE Concept Design
Schematic Design 3.1 Vorprojekt 2. Concept Design progetto preliminare Schematic Design
Detailed Design 3.2 Bauprojekt 3. Spatial Coordination progetto definitivo Design D: Detailed Design
sign
Technical Design A (jisshisekkel)
4 4. Technical Design progetto esecutivo Pre-Construction
Documentation Construction Documentation
Construction 5. Ausforh 5. &C Construction s c
Handover 5.3 Inbetriebnahme 6. Handover collaudo e consegna Commission 52T (Kanryokensa)
Post-Ce leti
Operation 6. Bewirtschaftung 7. Use uso e manutenzione Occupancy 41 (tatemonoshiyo)

DEFINITIONS Bl
DIGITAL FABRICATION refers to data-driven production, which combines design and construction into an integrated process through programming language tasks to control machines to complete manufacturing tasks.
Itincludes tools such as Computer Numerical Control (CNC), robotics and 3D printers.
DIGITAL FABRICATION F2 40777 —aviz. T—SBHEDEEOLT. B LBBETOT 53/
FhIL.CNC. OV T, 30TV SBEDY— LB BERET .

EHOSRVENL THASNITOLAIHAL, HBSRVERT T SLOIHBRENNT S_LEBRLET .

BUILDING INFORMATION MODELLING (BIM) is a cross-disciplinary set of policies, processes and technologies.
It generates a ‘methodology to manage the essential building design and project data in digital format throughout the building life-cycle".

Htincludes not only software that allows the geometrical modeling and the input of information but also_project management related tools and processes.

BUILDING INFORMATION MODELLING (BIM) EAF425 42 T BIMIE. BRIOS( I ILIZENTEDT—SEREERT I-HOIETHD.

BEALNEETYLY CHBOANETRIST 5YTRITTHEHTE TOVTIMERIIET Y- L OTOLALAFNTLET .

PLATFORM refers to a collaborative platform which allows stakeholders to co-create for design modelling, design review, project management, progress monitoring and optimisation of cost and constructabilty.
The shared design information on such a platform should remain consistent among all stakeholders at all time.
The platform in this survey can refer to an existing one available in the market, euch as Autodesk Revit/ BIM360, Graphisoft ArchiCAD/ BIMcloud; or a modified version of an existing one; or a completely new one to be developed.

PLATFORMF Swb7a—ALI3, BEHET)L Y, BiLE2— T0: =525 AARERT =TT LASFETHERT BTEETARITT BRAT IR T4 —LOTLEBLET.
DT A L TR ERSRERE. § OIS b F— LRI~ REAR I TG TS0,
ABHISHFET TR TA— L&l Autodesk | IS HESTL . EH- BRI EF VEOEHLET .

BIM-BASED PLATFORM provides measurable data for progress tracking, risk management, trust-building and benchmark of deliverables for quality control and trade tendering, and supports integrated design management

LATFORM BIM: LUROEE. EHAE. SREREAL e TR T —SERML EREYA—ILET.
PLATFO! INTE refers to a model which integrates processes and in project through platiorms.
PLA L ITRU—S AL TR TA— LEALT, FASTIMOISRL— BB BT NERETOSI IR T — LERAT SERET LOTLEBLET.
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BACKGROUND INFORMATION

i Please select the role(s) that best describe your experience and background? (please pick min:1, max:all boxes)
HEF-OBEIFTTH? (@12, ZRKRBDDATLavERRLTGEL)

Researcher/ academia professional FAZE &

Project owner/ developer/ investor/ building business manager F BRI R £&

Project manager 7Ot /hTHh—Cv—

Architect/ architectural designer &+

BIM manager, interface manager, BIM coordinator BIM< %

Sr—/BIMaA—F 4 F—4—

Design engineer (e.g. structural engineer, MEP engineer) BTV U =7 (I U =7, MEPIVUZ7)
General contractor THE£ 3

Digital fabrication contractor FS2IL 77— av THRME

Platform developer (e.g. software engineer) Y7+ 7TV O=7

Platform manager/ investor 75wk I+ — LBIREE/ TSI T — LT F—Tr—

Contract manager/ lawyer/policy-maker 27— v —/Fi#1/# 1 &<

Consultant >4 L2k

do not know/decline to answer MDA VEZ Fz{ELN

Other: (please specify) ZDth (ZHEELZELY)

pgooooooooooooo

ii Please indicate your experience in the following field(s)?
UTORHFTORRIIAETTM? (DUEHIDORIRFEERRL TS

Design engineer

Architect 39 %

Policy maker 3%

15%
BIM man-
agercoordinator
20%
General contractor
13%
Digital fabrication
contractor 4%
Platform developer
9%
Platform in-
vestormanager
4%

No experience

No experience #2ER7L

Less than 1 year of experience $28&14E ki

Between 1 and 5 years of experience 14 L E5ERHDZER
More than 5 years of experience 54 Ll E DRBREHFLND A
do not know/decline to answer £ M BIELVEZ KLY

Project manager
20%

Project owner 7%

Researcher 30 %

Consultant 22 %

Digital Fabrication ¥ &)L 77T r—ay BIM Software Development ?»“
Design #7042 | Construction THFO£X k7B by
O ] O ] LRI More than 5 years
~ f experi
o o o O :: A, . of experience)
a O a a 4 i:'
= o 0 m B X
O m] O O e/
NN
Less than 1 year of V4 A
experience oo

iii Please indicate the market(s) in which you have experience? (please pick min:1, max:all boxes)
BBROHDIMIEETRALLZSN? (DLEHT1DDOBREERRL TS

Africa 77Uh

Asia 77

Australasia 7 —2Zr5U 7

Europe 3—0Ow/%

Middle East 5

North America 3t 7 #%

South America B 7 27

do not know/decline to answer KA BIELNVE X KLY

Optional to specify fEEfEE<IZELY:

ogooooooo

South American
market 3%

North American
market 23%

Middle East mar-
ket 22%

Between 1 and 5
years of experience

Digital fabrication design experience
Digital fabrication construction experience

BIM experience

Platform development experience

African market
4%

Asian market 66 %

Australasian mar-
ket 7%

European market
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TFORNTFTVr—2av OB T O RAEEET 310 DaFRL—ad#c@) ATV NI+ —LICET 2RROFEDH

PLATFORM OPERATIONAL REQUIREMENTS F5vh-74—L O R

A TECHNICAL - DIGITAL FABRICATION SPECIFIC #ffi - 8L 27 T)r—vay
In this section, we would like to understand what digital fabrication-related information is needed in the design process in a construction project.
CCTIRRBIASIOMIB I ERHTOLRITENT, ENEIBRT IR TP IV r—2ay BEEERABDELONERELEL,

A1 Which fabrication-related information is the most essential to the design process? (please tick min:1, max:3 boxes)
BATOLRTROMDBESNDEERIERIEENA? (BN1D, BMABDDA T LavERIRL TS

Machine constraints (e.g. min/max cutting length) ##H%9 (51 /v BKXTIHI KRG E)

Project implication (e.g. performance, cost, duration) 77 hDERA L (fl: /374 —T 2 X aRk)

Machine codes (e.g. G-codes, path-planning) ##fia—F (#: Ga—K . {AxT5> = %)

Design specification and configuration St k&R

Fabrication sequence and approach #&IffF &7 7 A—F

Fabrication standards (e.g. 1ISO-9000 quality management) & 354 (f5: 1ISO-9000 & 54 % 12)

No fabrication-related information is needed in the design process &t T2 T3, HiEBENHMIBEHYEL A

do not know/decline to answer AN BIELVE X <AL

Other: (please specify) Dt (Z#EE<FELY)

At which project stage is fabrication-related information first needed? (please choose from the dropdown menu)

EEMEWREE DT OC IO MRBEN SR BICHZDAAFAYTH DI A= 1~ EBUKIEEL)

4 Strategic Definition, Feasibility Study, Schematic Design, Detailed Design, Technical Design,

Documentation, Construction, Handover, Operation, Not Applicable

*ooooooooo

>
=

A2 What are the primary motivations for you to design for digital fabrication over traditional fabrication processes? (please tick min:1, max:3 boxes)

WEDTFIVr—avIntR&Yb, FOANTFIVr—2ar DO DRI ELELS LB ERBRIFTTAH? (@12, JABDDFTavERIRLTZELY)

[0 Increase geometrical complexity and architectural form #{a/%#7 M S LR TR EWMEBHENTEET
Reduce construction to it

a
[J Reduce construction cost compared to traditional fabrication of the same design & — & &t D4t D Wi ITLER THREBIRNEBIHLES
[J Reduce human dependency and errors ANDIKFEPTS—EHOTEMTEET

[ Integrate design and production in the supply chain #7534 Fz—V QR TTHF A EEEEMELTNET

[0 Bring advantages of production knowledge earlier into the design process 4 EMBOFI AZEHHTOLRICEMICH=5T

O do not know/decline to answer HHBLLVE X F=<AELY

[ Other: (please specify) D fth (ZHEELFZELY)

A3 What aspect(s) in design modelling is/are the most essential for successful digital fabrication? (please tick min:1, max:3 boxes)
TEOINTTIN =LAV ERWEE 210 BHETU T OEDISGREH HHLERTT H? @B/N12. HRBDOOATLavERIRL THELY

Modelling follows the fabrication approach/ sequence €7 J 1&77 TV r—Lav D7 FO—F/o—r U RITHVES
Tight feedback loops for schedule and cost estimates %Y 1—)LEARRD RIEY DI=ODEAMET4—R\w o )L—TF
Coding interface for fabrication machinery (if known) ##OA—F 127 12 4—Jz— R (BRHDIHE)

Connections with ided manufacturi
Parametric modelling capacity /A5 w 2 ETYL T EEH
do not know/decline to answer HAVBEELYE X Fz{AELN
Other: (please specify) D1 (ZH&ELTZELY)

proce:

oooooooo

1 of the same design @ —ERETDREEDWELLLEL T, REOMMESEERLET

planning (CAM/CAPP) system (if known) 2> E 1 —2X iR 83/ TIRHE Y AT LEDIER BEXDOHE)

Strategic Definition
9

Machine constraints 14%

52%

Feasibility Study 27%

Project implication 59%

Machine codes 6%

Schematic Design 27%

Design specification and
configuration 62%

Detailed Design 15%

Fabrication sequence

and approach 43% Technical Design 9%

Documentation 2%
sl Construction 3%

BURERD secine

to answer 3%

Fabrication standards
S needed 2%
do not know 10%

Integrate de-

Reduce hu- n
man depen- sign and pro-
dency and duction in the

errors 40 %

supply chain
39%

Reduce con-
struction cost
compared to

Increase geo-
metrical com-

plexity and pa
i traditional

?rchltic;;ral A fabrication

form o \ of the same

design 38 %

Other 0%
Reduce con-
struction
complexity
compared to
traditional
fabrication
of the same
design 37 %

Do not
know/ decline
to answer
2%

Bring ad-
vantages of
production
knowledge
earlier into
the design
process 32%

Collaboration in a common virtual environment (e.g. a shared modelling interface) #BEDRABRBTHIASRL—Say BEABFETILT(08—Tz—2R)

Modelling
Parametric follows the
modelling fabrica-
capacity tion ap-
44% proachsequence

43%

. Tight feed-
Collaboration back loops
in a com-
mon virtual for sched-
environment :;iiranr:iecso“
47

% 34%

Connections
with

computer-
Other 4% 3&2&:‘3"
Coding in- ingprocess
Do not terface for planning
know/ de- fabrication 30%
cline to an- machinery
swer 7% (if known)
8%
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PLATFORM OPERATIONAL REQUIREMENTS F5vh74—LDMEAEH

A TECHNICAL - DIGITAL FABRICATION SPECIFIC £#f - 7o40L 77 )r—ay
In this section, we would like to understand what digital fabrication-related information is needed in the design process in a construction project.
CITIR BETASIIMIBFERHTOERIZBNT, EDEIBTIRNITF IV r—2 av MBREHFBELONEBELEL,

A4 What aspect(s) in design review is/are the most essential for successful digital fabrication? (please tick min:1, max:3 boxes)
FTIOBNTFIVr—2aVERNSEB-OIT. RHLEL—DEDSISBRABARLEZRTTH? (B/M1D. RRBDDF T avERRLTZEL)

Collaboration in a common virtual environment (e.g. a shared modelling interface) ;BN RBEH COIASKRL—ay BLEFETIV T (02—T1—2R)

Coding interface for fabrication machinery (if known) ##DIA—TF 127 (L 2—T71—X (B DIHE)

Process visualisation and simulation 7O+ DA LELZaL—ay

Factory setup/virtual commissioning visualisation (if new machinery is required) TNtV 7vT / N—Fr LR BED AR FHLOERNRELISE)

Virtual reality/ augmented reality supportive interface VRIR B8R E/ARILRREZEA4—T1—R

Demonstration of the fabrication intents (e.g. digital twinning the fabrication machines) & ER O FEV AL —ay (fl: BEDTIRILYA=2Y)

do not know/decline to answer HABAELVEZ Fz{ELY

Other: (please specify) ZDfth (ZHEELZELY)

oooooooo

A5 What content(s) in design documentation is/are the most essential for successful digital fabrication? (please tick min:1, max:3 boxes)
FOENTFTV T —LavERPNEE RO, REAFF2AT—2av QLD IS BARBHARLERTT M (BN, RK:BDDF T av&RIRL TS
Model ontology and configuration to match the fabrication approach #&7 7O—FIT&hEET LA IAD—LH#R
Fabrication codes and specification ##HDa—K &t
Reliability matrix and fabrication health & safety-related matrix {S#41THIE BB T EOTRISRER LTS
Exact quantity takeoff for a specified fabrication approach Ei&7 7O—FI&hE-DHEEHE
Supply-chain information and matrix 4754 Fx—AF#HE1TI
Information about the process simulation and commissioning 7AtX > 2aL—Yav EEEERIC AT B8R
do not know/decline to answer HABALYEZ Fz<ELY
Other: (please specify) £ D1 (ZHEELZELY)

oooooooo

Digital Twin refers to a virtual model or replica of assets, processes, systems, and other entities

Collaboration
in a com-

Demonstration
ab-

mon virtual zfc;:‘:)rf >
egvv:onmem intents 34 %

. Coding in-
Process vi erface for
sualisation haced
and simula- machinery

i Y
tion 65% o
Factory
setup/ vir-
tual com-
missioning
9 ) isualisa-
Other 4% Virtual re-{ion (if new
Do not ality/ aug- ol
know/ mented real- ! ";)
decline to_ ity support- 1S require
answer 6% ive interface  15%
14%
Exact quan-
Fabrication tity takeoff
codes and for a spec-
specification ified fabri-
35% cation ap-

Model on- oach 34%

tology & .

configuration Supply-chain

to match the information
fabrication and matrix

approach 26%

49%

Data in a digital twin include BIM and 3D models, 2D information, schedules, contracts, construction documents and operational data collected by the embedded sensors.

FOANIAV L, BE, TOER, VAT L, ZOMD I TATADRBETFILEFZLTUNEELET
BIM®3DET )L, 2D, 7 Va—)b, Rk, BEXE, @H_AH Y —CRELEBRT-4L2ETT .
A6 To what extent should a digital twin in fabrication be prepared for digital fabrication? (please tick min:1, max:1 box)
BEEPOTOINYA EQOBREETERLTHEIRETLEIN? (1IDDBREERRLTLZELY)
A digital twin strategy should be included for project tendering 7Rz 2kh® AfLIZIE. BIVIAVEREEHDIRETT
A digital twin ready design model should be included in the project contract TS ALY A= T £ TSI RABIZEHIBENHYET
A physical mockup can test the digital twin technology before tendering 7O T THED AMBICT SN YAV EHEET AN 2EMNTEET

Neither digital twin nor virtual commissioning is necessary ¥ 2LV AV EN\—F v LR BHELFRE
do not know/decline to answer H MBIV EZ FK7ELY
Other: (please specify) ZMDfth (ZHEELZELY)

ooooooo

No digital twin is necessary but virtual commissioning is needed in case of a new machinery setup T2 YA U [EREHYE L AN N\—Fr LR BEARETT

Information
about thg
9 process sim-
Other 2% Reliability ulation &
matrix and Do not commission-
fabrication  know/ ing 22%
ealt ecline
safety-related answer 17 %
matrix 5%
A digital twin )
ready de- A phkyswal
sign model mockup can
. test the digi-
should be in- " the dig
cluded in the tal twin tech-

nology be-
fore tendering
16 %

project con-
tract 24%

A digital

twin strat-
egy should be
included for
project ten-
dering 37%

Other 4%

Neither dig-
ital twin nor
virtual com-
missioning is
necessary 3%

Do not
knowdecline

to answer

10%

No digital
twin is nec-
essary but
virtual com-
missioning

is needed in
case of a new
machinery
7%
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TFORNTFTVr—2av OB T O RAEEET 310 DaFRL—ad#c@) ATV NI+ —LICET 2RROFEDH

PLATFORM OPERATIONAL REQUIREMENTS F5vh-74—L O R

B TECHNOLOGICAL - PLATFORM SPECIFIC T9/0¥— - FSyhIa—L
In this section, we would like to understand how a platform can support a BIM-based design process of digital fabrication in a construction project.

ZITIE BERERTOBHRT VT4 — LA RETODIIMNBE BTSN T7 TV r—2ar DBIMA—RAD BRI TALREE D LSITHR—F BTEMNTERNEBBLIVEBVET,

B1 What software/program language(s) do you usually use for digital fabrication programming? (please tick min:1, max:3 boxes)

B2 How should the machine code (e.g. G-code) be supported for editing on the platform? (please tick min:1, max:3 boxes)

@
»

~Ooooooooon

No experience in

FORNTFIVr—2arDTOT IV 2 E FREDESBY I 7 IO S LBEEEALTOETH? (B/1D, BKRBDDATLaVERIRLTLELY) dfab program-

Rhino plugins (e.g. Grasshopper, RoboDK, KUKA|prc)
Dynamo plugins (e.g. Machina, Zero Touch)
RobotStudio

MATLAB

Python

Ct++

C#

Java

JavaScript

do not know/decline to answer HAVBAELYE X Fz{AELN
Other: (please specify) D1 (ZHEELIZELY)

gooooooooooo

No experience in digital fabrication programming T 4L 777 —Lav DT AT 30 BEA NS

ming 20%
Python 20% Revit/Dynamo
plugins 18%
C# 12%

Rhino plugins
0

4% " Do not

knowdecline

to answer 8%

Java 1% W%
JavaScript 7%
o
Other 3% ., . 5o,
MATLAB 3%
RobotStudio
5%

BWROI—F2—F@l: Ga—FRE)E, 53U I+ —L L TRET DI=OITEDEIITH RSN HRETT MBI D, BMABDDATLavERRL TS

No support is necessary #R—hFLBEHYFE LA
do not know/decline to answer AV BIELVE X FLAELN
Other: (please specify) Dt (Z#EE<FELY)

As original code editable in an internal source code interface &Y/ —Ra—K A A2—T7x— X TREEFAELA ) OF)La—RELT

As original code for view and comment only ®REAAVRDH DAY D FH)La—RELT

Adopted in an integrated visual programming language (e.g. Dynamo) #t&&h1<E a7 TR S35 & (HI: Dynamo) TIRASN TOEY
Adopted as a dataset in the specification {£# Cl&T—2tyrELTRASh TS

Linked to external source code platform (e.g. Github) #4EB0DY—RI—K TS5k T+ —L (: Github) ~DY 24

At which stage is the machine code first needed? (please choose from the dropdown menu)
27TV —ar DA—FH BB EILZOIEE DRI BENSTTA? (FAYTH DU AZ 21— ERUKIEL)
4 Strategic Definition, Feasibility Study, Schematic Design, Detailed Design, Technical Design,
Documentation, Construction, Handover, Operation, Not Applicable

As original code ed-
itable in an internal
source code interface
12%

As original code for
view and comment
only 8%

[ ] Strategic Definition
4%

Feasibility Study 10%

Schematic Design 10%

Adopted in an inte-
grated visual program-
ming language 29%

Detailed Design 26%

Adopted as a dataset
in the specification
16%

Linked to external
source code platform
17%

No support is neces-
sary 3%

Technical Design 21%

Documentation 2%

Construction 10%

Bedsish 0%

do not know/decline
to answer 39%

do not know 15%

Other 5%
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TIRNTFTVr—2ar OBRTOEREEET 510 DaAFTRL— a8 LA TV I+ —LICBET 2EROBED

PLATFORM OPERATIONAL REQUIREMENTS F59b74+—LQEBER

B TECHNOLOGICAL - PLATFORM SPECIFIC T49/05— - F5uh74—L
In this section, we would like to understand how a platform can support a BIM-based design process of digital fabrication in a construction project.
CITHE RESNTVBHRATS VR 74— LA, BRIOCIIMIEFET OV T7 TV —2av DBIMR—RDBREH T O REE D &SI R—bF 2IENTEINEBRLEVEBVET,

B3 Which digital fabrication information, if shared on an online cloud platform, would most benefit the design process? (please tick min:1, max:3 boxes)
AUSAVDISIRT IR I — L ETHBESN TN DHE, ENRFTORRIZBIARLTOTLEIN? (/1D JKRBDDF T av&BRL TS

[0 3D modelling interface 3DEF Y J 12 2—T1—R
[0 Model ontology and configuration £7 L7 hAS—EHR
[0 Fabrication machine code (e.g. G-code, path-planning) 77714 —arw o ra—K (fl: Ga—K . /SR FT50=%) g;{a‘egi‘ Definition
[0 Scheduling & process simulation/ animation 7 ¥a—> % | TiEY3alL—ay/7=i—ay °
O De ion (e.g. drawings, ification, request for information (RFI) matrix) X & (EI@. {4 &, ##HRE (RF)1T51) 3D modeling interface
[0 Immersive design review (e.g. VR virtual meeting) i AR FH AV LE 21— l: VRIA—F v L& H2E) 61% Feasibility Study 17%
[J no online information is needed #> 54 U E#RIETE
[0 do not know/decline to answer MDA VE X Fz<ELY
[ Other: (please specify) Z M1t (CHETELFEELY)
B3.1 At which project stage would the above cloud-based sharing of model information be most helpful? (please choose from the dropdown menu)

EFAEROITIRTOXAIE. £ DRI BRADANBHRIOTLEIN? (FOYTH 92 A=~ hSHBUIELY ot Ao
4 Strategic Definition, Feasibility Study, Schematic Design, Detailed Design, Technical Design,
Documentation, Construction, Handover, Operation, Not Applicable

Schematic Design 20%

Fabrication machine
code 17%

Scheduling & process
simulation;/ animation
38%

Detailed Design 28%

Documentation 34%

Technical Design 13%

Immersive design re-
view 21%

no online information
is needad 19
Bo"8683h3%Y decline

to answer 13%

Documentation 4%

Construction 3%
andover 0%

5&’?\’&“9&0 P decline

to answer 8%

B4 If a collaboration platform was created, what supporting function(s) for communication and knowledge sharing would be most useful to you? (please tick min:1, max:3 boxes)
TIVRTA—LDBE, AT =7 — LAV PHBREOOISE QLSBT EBENRBRIDEBVFETH? (B2, RKBDOF T avEBIRLTTZELY)

t
do not know/decline to answer > AN BEELVE X =< ALY tool 48% tool 33%

Other: (please specify) Dt (ZHEE<FELY)

[ Instant messaging/mailing tool (e.g. Skype for business, Yamm) 4> X2 Ayt —S U J/A—ILY—)L Virtual work- Large-size file

[0 Drawing-related communication tool (e.g. Bluebeam) RIE R EDIZ2 =4 —a>y—IL place organisa- sharing 35%

[ Graphic project management tool (e.g. Trello) 7574y FOY T HMEEY—)L tional tool 35%

[ Large-size file sharing (e.g. Wetransfer) KR I77 L #tH

[0 Virtual workplace organisational tool (e.g. Slack) /\—F LT —HF L4 ALY —IL Drawing-related instant messag-
Oc ive source code (e.g. Github) A5 RL—YavIc&dy—Ra—FEE communicatio ing/ mailing
O

O

Graphic project
Other 9% management
tool 28%

Collaborative

Do not know/
decline to an-  management
swer 7% tool 23%
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TOANTFIVr—2ar OBETOEREEET 51 DaFRL—2 a3l EMET IV I+ —LICEET I ERDOBRES T

PLATFORM-BASED MANAGEMENT REQUIREMENT: 5 —,

C ORGANISATIONAL - PEOPLE SPECIFIC #3# - A%

In this section, we would like to understand what 1 (people) related ir

is needed in the BIM-based design process of digital fabrication.

ZITIE TURNT7IVr—2ar OBIMAR—RDOKE T ORRITENT, ED &S (N) BEEOERHNBELOAERELIL,

Please read the to answer the ions below:

DFAB MANAGER refers to the role who defines and manages the strategies of digital fabrication in the design process of a construction project.

DFAB RA—Uy—L(E. RETOCz/bOBHTOLRIZHENT. FENTFTVr—av OBBEESL . BT HRBEELET,

DFAB PROGRAMMER refers to the role who works on the digital fabrication programming in the design process of a construction project
DFABFOHS3L(3, RBTOUI/RORHTOLRISENT, TN T7 T —2av 0T 0T 530 ISRYMC REEELET.

DFAB ENGINEER refers to the role who works on the digital fabrication engineering design in the design process of a construction project.
DFAB IVU=FLld BBTOC /ORI TOLRADR T FUINTFTVr—Lav DIV O=FUL T RHER ST REAEHELET .
DFAB DESIGN COORDINATOR refers to a role who works on coordinations between the project design and the digital fabrication.

DFAB BMa—F1—4—<1k. 7Asz o,

HETOINTTTVr—2av EDMEEB LT HREITT .

DFAB BIM COORDINATOR refers to a role who works on coordinations between the BIM model(s) and data and the digital fabrication.

DFAB BIM 3—74*—4— (. BIMET LT 8L T UHNT7T )T —2av EDBEEB LT HEHTT .

C1 In your opinion, how should following roles participate in the design process of a digital fabrication project?

FUENTTITVr—2arTaSIrORHTALRIZF, DT QLI BREDE DLSIZBMT RELEBVETH? (DKEB1DOBRFEERRL THELY)

DFAB manager DFAB programmer DFAB engineer DFAB design coordinator DFAB BIM coordinator
As an external consultant 8534 LA RELT (] ] ] a ]
As member of the architect team BERF — LD A/ S—ELT a O a ] ]
As member of the engineer team TY U= FF—LD AL/ —ELT ] O O O O
As member of the GC team THHEHAYF—LDAL/S—ELT ] ] ] ] ]
As member of the client team 454 7 F—LD—BELT ] O ] ] 0
No participation is necessary MO B E(FHYFE LA ] O O O O
do not know/decline to answer H BN/ & X F<AELY a O ] O ]
Other: (please specify) Z M1 (THEELIEELY) As an exter-
nal consul-
As member.
of the archi-
tect team do not
know,/ de-
cline to an-
e swer
~
ViSao
LRI~ |
i A}
Asmember _ =" 1 !
of the engi- ~~ _ Yy '\
neer team SV
Twiel -
v No partic-
’. ipation is
needed
il As member
general con- of the dlient
tractor team
- = DFAB manager DFAB design coordinator
DFAB programmer = = DFAB BIM coordinator
= = DFAB engineer
C2 When are the following roles required in the design process of digital fabrication projects?
ROESHREEMNRATOLRIBMTEOENDTTA? (DB DDBRBARIRL THZELY)
DFAB Manager DFAB programmer DFAB engineer DFAB design coordinator  DFAB BIM coordinator
Strategic Definition #5485 Od O O O O
Feasibility Study Z A&t m} m} jm} m} jm}
Schematic Design A 3%5t ] ] ] m} m}
Detailed Design k&t m} O a a a
Technical Design & ] O O m} m}
Documentation S HE&&EH m} [} m} m] m]
Construction THEHE a O a a a
Handover 2 T & m} m} m} m} m}
Operation $24{F a O a =] a
Not required %< THLMN a [} a a a
do not know/decline to answer MDA VEZ Fz<AELN m} m} m} a a

Strategic Definition
DFAB manager
Feasibility Study

Schematic Design
DFAB programmer

Detailed Design

Technical Design

DFAB engineer

Documentation

Construction
DFAB design coordi-

Handover

Operation
DFAB BIM coordina-
tor

do not know
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FTIRNITFIVr—2ar OB TOEREEET 51 DaFRL— a3t @) LMAT IV I+ —LICBET 2 ERDORES T

PLATFORM-BASED MANAGEMENT REQUIREMENTS FS5vh74—LDWEEH

D CONTRACTUAL - ACCOUNTABILITY SPECIFIC 24 - §£RERE
In this section, we would like to understand what is needed in a construction contract to help facilitate platform-based integration in the BIM-based design process.
ZITIE BIMR—RDEEHTOLRIZE T BT IV I —LR—ADHEERET 51012 BRTOOz IO RWBISAH LBEONEERLTHE:LY,

D1 How should software/platform(s) and data format(s) be included in the project contract? (please tick min:1, max:3 boxes)

TIURTH—LETF—5T+—IVNETOCIIRRBICE D LSICEHBIRETTMN? (B/N1D, BKBDODATLavEBIRL TS

No software should be included in the contract &IV IFMEFR TGN E

No data format should be included in the contract 2 &EIZTF—474+—IvbERBLENIE
do not know/decline to answer HABAELYEZ Fz<ELN

Other: (please specify) £ D fth (Z#gFE<ZELY)

pooooooo

D2 What documentation format(s) should be included in the project contract for digital fabrication in the design process? (please tick min:1, max:3 boxes)

One single software/platform should be explicitly specified in a basic clause since a project begins 7AY 7 A BIEESN TH ORI TIRESNIA DO E—TS9r T+ —L

A list of software/platforms should be explicitly specified as options in a basic clause since a project begins 7R 7 MBS M TA LR TIRESN 1 DD TSVRIA—L—E

A list of documentation data formats should be specified in a basic clause since the project begins 7R ZhhBIAESN TH RO ERFBTIHESN1DDF—427+—<Tvb—&
Alist of documentation data formats should be specified in an ad-hoc clause in the mid-stage of the design process 7 Kikw B TR RSN 1 DO T—E 74— vh—&

A list of docu-
mentation data
formats should
be specified in

a basic clause
since the project
begins 41%

A list of soft-
ware/platforms
hould be ex-
plicitly specified
as options in
a basic clause
since a project
begins 49 %

Other 2%

No data format
should be in-
cluded in the
contract 2%

TURNIT7IVr—2ar ORERIET, TODcOMZNBICIE, FXa AL T—2a0 T+ —IUbEEHHRETTH? (R/M1D. JRRBDDF T LavEBRL TS

Specification text with the general fabrication intents —#§ 7 & E D EREF OLHBOTF R

Specification text with specific fabrication information B kM & E KRN TEHEINHEE

Universal codes applicable for a wide range of fabrication approach &7 70—F OEVEEIEA A LG L=/ A —H)La—F
Process simulation and virtual commissioning information ARl —Yave\—F v LELBER

Fabrication-ready codes matching the specified fabrication method(s) {EE&h =& E A EICARL M I Ba—K
do not know/decline to answer H MBIV EZ KLY
Other: (please specify) £ D1 (ZHEELIZELY)

ogoooooog

Fabrication specified model ontology and configuration (e.g. families, types and schedules) 77747 —Lav iR ETIL DAL OO —EMER

Specification
texts with
specific fabri-
cation infor-
mation 34%

Specification
texts with
the general
fabrication
intents 38%

One single soft-
wareplatform
should be ex-
plicitly specified
in a basic clause
since a project
begins 25%

Alist of docu-
mentation data
formats should
be specified

in an ad-hoc
clause in the
mid-stage of the
design 15%

Do not know/
decline to an-
swer 13%

No software

should be in-

cluded in the

contract 7%

Process sim-
ulation and

virtual com-
missioning

information
5%

Fabrication
specified
model on-
tology and
configuration
23%

o "‘?d li
Other 1% Fabrication- now/ decline
N ready codes ;‘é 2/"5""9'
matching °
the specified  Universal
fabrication codes ap-
method(s) plicable for
10% a wide range
of fabrica-
tion approach
17%
D3 With what management model(s) should the following be owned and managed within the platform? (please tick min:1, max:3 boxes)
TIUhTH—LRATIE, UTEEDSSICEETRETLLIN? (B/M1D HKRBDDFTLavERRL TS
me rmi EHET 5
Centralised model - everything within the platform is owned and managed by one firm throughout the project period (e.g. by the client or a project manager)
PREFER- TODTIMERD. TIUMTH—LROTRTOLOEORUHFHAL, BELET (V517 obOTOVIIMIR—Dr—HE)
Semi-centralised model - everything within the platform is owned and managed by one firm who is leading the stage, where each stage in the design process can have a different owner
FEREMR - FRHBBTE, TIURTA—LAROT R TOLOR, TOREE—FLTUDORIAFHL, BELTLET,
Decentralised model - firms are organised in clusters and each cluster has a firm to own and manage the data among the firms in that cluster
WASEE - REFIFRE—THEEN. BEIYTRE—IFZEDIFIRE—PODEUTT—5EF AL, EBTILENHS.
Discrete model - each firm owns and manages their own data within the platform
HHE-ERER. TIVIA— LR TREDT—SEFMAL. FELTLET.
Distributed model - allfirms own everything shared within the platform
HBE - TIVRTH—LRTHASATVST R TOLOET R TOREANFHALTVET .
Exclusive model - only one set of data is allowed to be shared in the platform, which is owned and managed by the project client
PR - TOSI RIS T UMEHA - EBT 5TV IA—LTIHOD T4 vbOHEXR BT HELHTSNATNET .
Centralised S D i Discrete Distributed Exclusive
PREER FrhREER G HER el SR Pty E
Design model(s) & data B&HETILET—4 O O O (] O O
Fabrication information #3& 1% ] m} m} m} a O
Intellectual property of all data £ 7 —42 D498 & ] ] ] ] m} ]
Centralised

Semi-centralised

Decentralised

Discrete

Do not know/ decline to
swer

Exclusive

Distributed

== Design model(s) and data
= Fabrication information
Intellectual propoerties
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TOANITFIVr—2ay ORI REEET 510 DaATRL—LadRICB)EME T IV I+ —AICET SRR OTESH

PLATFORM-BASED MANAGEMENT REQUIREMENT: 5 —,

E BUSINESS MODEL - PLATFORM SPECIFIC ESRRETN - F59bT4—LA
In this section, we would like to understand what should the business model of such a platform be, for managing design for digital fabrication.
CETIR. TORNTFIV =23 Db DT HF A EERT SO DBBT IV 7+ —LOE SR RETLEERBLEL,

E1 What would be the key benefits if a collaboration platform for BIM-based design projects existed? (please tick min:1, max: 3 boxes) ;leoel;/e d;grgr:
BHTOERADPT, BIMISYR T+ —LnHDELID, ELAYYMNEFTTMN? (B/N1D HKRBDDATLavERRL TS Value adding problems
O Digitisation and i ts FORIALLHEO#S and waste 2%
[J Value adding and waste reduction in design and construction processes &t L7 Qw135 nflifiE & BE ¥ HIH design and
[J Risk management YR EE fi%?t;;r'ffc'esses Risk manage-
[0 Integrate supply-chains and spur systemic innovations 4754 FT— &AL, VAT LDEHICHEEMNTD 43% ment 33%
[0 Maximise profit and return of investment F|Z &1 &I RN R KL
[0 Solve complex design problems #7358 5t DRIREERIRT S Diii‘isa‘i”‘ Integrate
[ Enhance sustainable de opportunities H#EATHELBIRIBRDMIE Tational o supply-chains
[0 Contemplating the future of work (e.g. automation in construction) HEDFRE%EE X 5 (RBED BHILLEE) er:)zements ?E"r‘:lipl':"nzﬁ"_
[J do not know/decline to answer MDA VEZ Fz<7ELY tions 26 %
[0 Other: (please specify) £ M1t (CHETE<FELY)
Do not i
ot 150 i rtemmiine
7% work 24 %
Maximise
profit and  Enhance sus-
return of in- t2inable de-
vestment 7 %Yelopment.
opportunities
13%
E2 What is/are ideal for a platform to be accessed and financially funded? (please tick min:1, max:3 boxes)
TIVNTF—LADT I LR ASREDBRILS ELEIL? (B/N1D, BRBDDA T av EBIRL TS
[0 Charging user's subscription 1—4—N4T R T av B
[J No charge for project usage; funded by one of the project stakeholders (e.g. the client, the fabricator trade) —# % (Z ¥, TOCTICD1IANERERMT S Bl V517 OB
[0 Partially open-source; no charge for general usage, but charging for upgraded services —#iA—7>V—R . — &I A TEH, 7T TL—FH—ERTEH
[ Partially open-source; no charge for general usage, but payments come from special one-off service market place —#A—7>Y—X . —f&FI A (L EH . ZILVLFFENZT A TH—ERDOMS
[J Completely open-source; no charge for project usage, fully funded by donations, foundation and institute business model (e.g. Blender)
RRUA—ToV—R, TOTIRIAREY. TS HE BRFOESHIRET L
[0 Completely open-source; no charge for project usage; fully funded by commercial advertisements on the platform No _Chafge for
ReHF—TLU—R, FACIIMHRMES, T Tf—A LOBRESE TREIHhATOES e tandnd
[J do not know/decline to answer M S7LVE Z f={ALY by one of the Lclsh:r'i"bgscrip
[0 Other: (please specify) £ M1t (ZHETE<FELY) Partially open- Er’;ﬁz ;tsa.;: tion 22% ggg‘ﬂgtﬁze

Source no
charge for gen-
eral usage but
charging for
upgraded ser
vices 38%

Other3%
Completely
open-source Do not know/
no charge for decline to an-
project usage swer9 %
fully funded
by commercial
advertisements

on the plat-
form6 %
E3 What are the key risks of a platform in projects? (please tick min:1, max: 3 boxes)
TaCIIMIBEFET IR T —LOEBBYRIER? (&/IN1D. HRRIDDF T LAV #BRL TS
[J Cost constraints IR M9
[ Project liability disputes 7OS o E 4%
[0 Human resources (e.g. software developers) A#f (Y 7+ 7S ELLE)
[0 Uncertainties in digital fabrication implementation in the industry (e.g. sceptical attitude of project stakeholders) £RI=H+5TS2INT7TVr—Lav OEMEICEH T HTFHERE
[J Unstable market demands FRELTIHOHRE
[0 Market competitions 35354
[0 do not know/decline to answer HHMS4ELYE Z F=<AELY
N ) N Cost con- Human
[ Other: (please specify) £ M1t (ZHETE<FEELY) stsr%im;s rezsources
3 o

Uncertainties
in digital
fabrication
implemen-
tation in
the industry,
41%

Other 6%

Do not
know/ de-
cline to an-

wer 800" Market com-

petitions
10%

10

no charge for
project usage
fully funded
by donations
foundation
and insti-
tute business
model 21 %
Partially open-

general usage
but payments
come from
special one-off
service market
place13%

Project li-
ability dis-
putes 30%

Unstable
market de-
mands 21%
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