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CHARACTERISTICS OF 3D PRINTING

Accurate production based on 3D models
generated by computer-aided design (CAD)

Creation of unique designs and shapes,
unattainable through conventional methods

Rapid and inexpensive realization of
complex designs

Autonomous production, with little human
involvement

Ability to use a range of matenals, often
compound matenals, for printing

Source: BCG analysis.

CHARACTERISTICS OF COMSTRUCTION

Increasing reliance of architects and designers
on building information modeling (BIM)

Demand by construction clients for
tailor-made designs and custormized solutions

Pressure to reduce costs and speed up delivery

Increased automation as contractors face a
shortage of skilled construction workers in
many countries

Use of a variety of building materials,
including compound matenals
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218 3D-printing and scanning solutions, services, and platforms

185 Rapid prototyping for architecture, engineering, and
construction clients

26%  Supplying 3D-printing software and/or equipment

Companies
active in 3D

‘ printing in
w_a

construction:

5
. Large-scale 3D-printing technelogy and solutions o s @ 8 | s

¢"
@

CAD or 3D-design services

Sources: Quid; publicly available information on products, services, and funding: BCG analysis.
Note: The bubble size represents the amount of startup funding the company received (where funding information is not available, the smallest
size is used), The proximity and clustering of the bubbles are based on companies’ similarities in products, technology, and customers.
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3D-printed vs.
conventional
construction

Overall savings as 3D design becomes easier and as onsite

Labor |
workforce is reduced

Need for training to adapt to the new technology, methods, and
possibilities

% s linstatiation Q ELI{]tr?srt?af‘fr]etll1t|-1y1rt1c; :\;m;qzl:rtgcrl 101 Tmusly s0 less supervision 15 neﬁdecll .......

S Equipment o IE-E%E;S:\E g\[‘\.’:ﬁ?ﬁgﬂmsﬁj currently, but reduced need for heawy
Wiateriats Expensive specialty concre-t-é“r;{i-;c;as and materials, but fewer matenals

are needed and far less waste is generated

Logistics o gtiee‘f E;EE}E;?NU ng printer to the site, offset by reduced use of )
Delivery Q Sre il?vt:rr_‘lisaﬂt‘ijtyé ct)gr:é?ﬁ::it;}w?; avoidance of delays related to

g Environmental impact e Avoidance of waste and reduced need for matenals

(=3

g Proeris ISR g M o i

Zg Accidents and safety hazards Eﬁu;e;nagﬂg?vr;ﬁetgsnks to autonomous construction process with htLle
Qualy s e e

@ Significantly lower Slightly lower e Equal ) Slightly higher

Sources: Expert interviews; BCG analysis.
Note: The comparison assumes that 3D-printing technology has reached maturity and is included in building codes and regulations; accordingly,
approval and testing costs are not included.
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ARCHITECTURE
AND DESIGN

ENGINEERING

OPERATIONS

MAINTENANCE

« Creating 3D « Ensuring the « 3D-printing = Specialt » Software for { « “Producing” « Repairs,
designs constructability : equipment i materials for generative and remodeling,
« Design for of designs (for offsite printing design or for assembling and printing
additive (using new and ansite transforming | assets of spare parts
manufacturing models and printing) 3D models {delivery of
« In future: methods) inta projects)
online printable
platforms to models,
customize or for load
building design testing
& & —8— —8&— < & <
o« * Foster+ Partners: » Gensler « Air Liguide = Autodesk = Acciona
5 E-E « DUS Architects | « Arup = DuPont « Bouygues
D2 @ « LafargeHolcim « BAM Infra
2o « Laing O'Rourke
w § S « Skanska
;e « Vinci

Integrated 3D-printing companies

Selected
startups

Apis Cor | Construction 3D | Contour Crafting | CyBe Construction | D-Shape | FreeFAB | MX3D | Winsun | XtreeE

Sources: Expert interviews; BCG analysis.
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Z£7X : Boston Consulting Group, “Will 3D Printing Remodel the Construction Industry?”

https://web-assets.bcg.com/img-src/BCG-Will-3D-Printing-Remodel-the-Construction-
Industry—Jan-2018_tcm9-181569.pdf

_10_



