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70000 neue Jobs pro Jahr - |
die «Robokalypse» bleibt aus

ZURICH. Laut Avenir
Suisse werden Roboler
Angeslellte nicht ersetzen.
Andere Schliisse zichen
dagegen Gewerkschalter.

Durch die Digitalisierung kdnn-
tens in Zukunft je nach Analyse
5 bis 5o Prozent der Juls wes
fallen, Der Verband K\V-Schweiz
etwa geht davon aus, dass in
der Schwelz 100000 Blircjobs
gefahrdet sind. Doch nun gibt
die wirtschaftsnahe Denkfab-
ik Avenir Suisse Entwarnung:
a#Von einer Robokalypse au re-
den, ist fehl am Platzs, heisst os
in einer neven Analyse. So sol-
en zwischen 2006 und 2016 in
der Schweiz stets mehr Jobs ge-
schaffen als vernichtes worden
jahrlich seien 70000 Stellen
zushtzlich  besetzi  worden,
schreiben die Studienautoren.
Damit es weiterhin keine
wtechnologisch bedingte
Arbeitslosipkeit» geben wird,
fordert Avenir Suisse aber Re-
formen. «Nienech und Maschi-
ne werden sich weiterhin er-
giinzen - vorausgesedzt, erste-
re verfigen ilber genigend

Know-how, um letztere v Lo
ciieneny Deshall sollen einet
seits die Allgetueinbildung so-
wie der Informatkunterricht
an den Schulen gestdrkt wer
den. Zudem fordert Avenir
Suisse die Abschaffung der wi-
chentlichen Idchstarbeitszait
von g5 Stunden, da die Men-
schen in der digitalisierten

Welt «micht nach Zeitplan aud-
hiren, kreativ 2 seins. Auch
die Arbeitszeiterfassung scll
wegfallen, denn Hir Avenir
Sulsse entspocht ein «Recht
aut D#lines nicht mehr einer
Realitis, in der Bavuf und Pd-
vatleben verschwimmen,
Gegen diese Vorschlage op
pomeren Gewerkschafter: Sie

Wirtschaft 19

glauben, dass =unter dewm
Deckimantel der  Digitalisie-
rung versucht wird, den begeits
schwachen  Arwitnehmer-
sehulz nochimals abzubauens.
PASCAL MICHEL

20 Sekunden

Mehr Firmenpleiten
ZLRICH Imvergargeren Monat
haben m dar Schweiz 470 Fumen
ngcvenz anpemaldel, Das sind
A7 Proeent mehy als im Septeme
ber vix e nem Ja2nr such auf das
Faamtighr darhien mers ¥ktar
varzrickmet werden 3 noch 2016,
| wtweist die Ghubgervareiripguny
\ Creditrelosm. soa

| Coop kauft in Moskau zu
RASEL U Cropelochter Traps-
gourmek treb ihra Ertwedung in
Russland vovan, Trarsgoornne)

“Neg d"‘?ﬁ"m A ANED | ey g Easten Europa bt
an cent Welhnachvemarn - rirme per sofort e 00 Targory
Spatz: lnd win riskearlailsplitze | Dom Gisbal Facds mit Sz in Mos-
gehen wegen der Dighalsienng kau, we Coop mteitte. Do Frels
vercean”? Beswrimirngin s ¢5 wurda nicht genannt. s
e Mbe sz gint -
Do Realist: Sllslicioing badeas Globus zieht um
et nigntnurVortelle, Szt miss LURICH. Dis Warennai=sgruops
sach er ScheizerArbeitratener | Globus zicht mit inrem Hauptokz
gie doméortmone werkssen. Bass . | curdck n die Tincher Ifnenstact
Ihmdas rcht pesed, versteheleh. | Dig Zentrale wird konftg ncht
S AN ST mehr in Szeeftenbach sein. son-
derr im Kre 1 Rund 320 Mt~
arbeitande sind vom Umzug be-
sraffen, s
Migros ldsst
Twint aussen vor

ZORICH. Bald 7wei Jahre nach

| Twintwird diese beim grésslen
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National Centres of Competence in Research (NCCRs)
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National Centres of Competence in Research (NCCRs)

Current NCCRs: 21
Completed NCCRs:
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National Centre of Competence in Research (NCCR) Digital Fabrication

The NCCR Digital Fabrication is Switzerland’s initiative to lead the development and
integration of digital technologies within the field of architecture and construction.
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NCCR Digital Fabrication

START: June 2014

Main focus of research:

» Digital design and planning processes
« Material and construction systems

* Novel digital manufacturing methods

Institutes:
ETH Zurich (Home institution),
EPF Lausanne, Berne University of Applied Sciences, Empa

Researchers:

» 18 Professors

10 Postdocs

* 40+ PhDs researchers

» 25+ Research assistants + Masters students
9 Technical staff and management

Total: over 100 persons within the NCCR
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A 12 year research initiative
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Productivity

160

142.5

125

107.5

90

1995 1997 1999 2001 2003 2005 2007 2009 2011

Manufacturing (155.1)

Average industry(113.3)

Construction industry (100.7)

Index: 1995=100

(Quelle: Statistisches Bundesamt)
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Interdisciplinary Collaboration

NCCR Digital Fabrication

Architecture
NCCR Digital Fabrication
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NCCR Investigators
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Philippe Block Jonas Buchli Benjamin Dillenburger Robert Flatt Fabio Gramazio Guillaume Habert Marco Hutter
Structural Design Agile Robotics Digital Architecture Building Materials Digital Fabrication Sustainability Robotic Systems

Matthias Kohler Mark Pauly Roland Slegwart Roy Smlth Ofgé S(')fkiné Yves Weinand
Digital Fabrication Computer Graphics Autonomous Robotics Distributed Control Computer Science  Structural Engineering

3 |

: \Ne
Joseph Schwarz Walter Kaufmann Melanie Zeilinger Jan Vermant Christophe Girot gg

Structural Design Structural Engineering  Automatic Control Soft Materials Landscape Architecture



A network of researchers
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NCCR - Two Grand Challenges

On Site Digital Fabrication Bespoke Digital Prefabrication

Left: In situ Fabricator test on NEST, Right: Robotic joining of timber plates




Grand Challenge 1: On Site Digital Fabrication

Rendering of the future In situ Fabricator
Collaboration between Agile and Dexterous Robotics Lab and Chair of Architecture and Digital Fabrication, ETH Zurich



Grand Challenge 2: Bespoke Digital Prefabrication

Internal view Robotic Fabrication Lab, Institute of Technology in Architecture (ITA), ETH Zurich, December 2015
Concept and planning by Chair of Architecture and Digital Fabrication, ETH Zurich




Components — 6-Axis robot

Michael Lyrenmann



Work Envelope

17m-Y

Michael Lyrenmann
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Michael Lyrenmann



NCCR Digital Fabrication — Research
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Active Control of Cable-Net Formworks

- v

Cable-net experimental prototype
Block Research Group, Automatic Control Laboratory, ETH Zurich




Automatic Generation of Compression-Only Structures

Hollow cube in non-obvious equilibrium
Block Research Group, ETH Zurich
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Full architectural scale 3D Printing

Rendering of the 3D Printed Swiss Pavilion at the 2016 Architecture Biennale Venice
Digital Building Technologies Group, ETH Zurich
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Multi-Constraint Optimization of Timber Plate Structures

Prototype of integral attachment timber plate structure
IBOIS and LGG Computer Graphics and Geometry Laboratory, EPFL




Robotic Joining of Large-Scale Timber Plates

—

Robotic guided assembly of timber plates
IBOIS, EPFL Gramazio Kohler Research, ETH Zurich






Collaborative Robotic Assembly of Lightweight Structures

Collaborative robotic control and manipulation
Gramazio Kohler Research,, ETH Zurich
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Digital Timber Assembly
DFAB HOUSE -NCCR Digital Fabrication



In situ Fabricator
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ADRL Agile & Dexterous Robotic Laboratory and Gramazio Kohler Research, 2015
NCCR Digital Fabrication
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Autonomous Landscaping

Robotic control for large construction machines
Robotic Systems Lab,, ETH Zurich




NCCR Demonstrator
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Arch_Tec Lab

Institute for Technology in Architecture - ITA g



Monta Rosa Hut

ETH Zurich, 2009 gg



Empa NEST

Swiss National Laboratory for Materials - Empa gg



Empa NEST

exploring the future of buildings

NCCR Digital Fabrication




dfab house

NCCR Digital Fabrication gg



HiLo Roof




Active Control of Cable-Net Formworks

- v

Cable-net experimental prototype
Block Research Group, Automatic Control Laboratory, ETH Zurich













Impact
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The construction industry is short on human workers and ripe
for a robotic takeover

Construction is one of the least-digitized industries in the world, and its productivity is suffering,
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NCCR Digital Fabrication
ETH Zurich

= BUSINESS INSIDER ux TECH

Robots are preparing to fill 200,000 vacant construction
jobs

Com Gu can, Fulunsm
O Jur, 22,2017, &S1AM & 254

Automation has long been
considered the harbinger of future
unemployment, and experts have
predicted that the widespread
adoption of artificially intelligent
(Al) software and smart machines
could lead to thousands or even
millions of people losing their
jobs.

However, thal may not be the case
in the construction industry.

Arobotic DNA sample automation machine works on DNA samples.

In fact, with a growing shortage in
labor, it's one sector that's
particularly well-suited for an
aulomalion takeover.

According to a report released hy McKinsey & Company earlier this year, the world of
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NCCR Digital Fabrication
ETH Zurich

JUN 18, 2077 2 05:27 AN 1My’ ®

This Startup Is Disrupting The
Construction Industry With
3D-Printing Robots

60000

Suparna Dutt D'Cunha, © 000 o
cover stpducs & enteromses in India ara the UAL. FULL BIO W
Lipnucns eapssead by | orbee U modokad e aoe thew o

A 3D prnting conarcrion rabar devleped by Coema, calied CamnXr.

Starting as a niche technalogy, 31 printing has been around for gg
along time. And talk of how this technology conld transtorm
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This is when a robot is going to take your
job, accordlng to Oxford Umversnty

Worried thal & robot will be able o do your job beller than you? Artificial

intelligence experts have predictad whan this is Ikely to happen - anc it’s sooner
Charlolic Edmond
NCCR Digital F

than you might expect.
ETH Zurich
Katja Grace s team at the University of Oxford’s Future of Humanity Institute




NCCR Digital Fabrication
ETH Zurich

theguardian

More than 70% of US fears robots taking

over our lives, survey finds
Technology

As Silicon Vallev heralds progress on self-driving cars and robot carers, much of
the rest of the country is worried about machines taking control of human tasks

A robot acts a5 2 careglvzr o dutler for guasts at a home for 2lzzrly people in ttaly. Photpgraph: Laurz
LeczatGe Ly linguss

Silicon Valley celebrzates artificial intelligence and robotics as fields that have the
power to improve necnle’s lives, throuch inventions like driverless cars and robot
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Could a robot do your job?

New data from research house AlphaBeta provides the answer. Search ta find
your job —if you're game.



NCCR Digital Fabrication
ETH Zurich

WILL ROBOTS

REPLACE CONSTRUCTION
WORKERS?

Will Robots Replace Construction Workers?

02 February 2017

"We tend to over estimate technology in the short term and underestimate it inthe leng
term. Beginning with this premise, Rodney Brooks, MIT professor and a founder of
IRabet, explores how we will interact and work with robots in the future,
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NCCR Digital Fabrication
ETH Zurich

OPINION Will robots steal construction
— 000

22JAN 2016 | MARTIN LODSEMORE

Foreign competition could force the Australian construction sector to

adopt robotic construction processes both off and on site, argues Martin
Loosemoore.
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This bricklaying robotis going to
destroy construction jobs

By Margi Muiphy, The Sun March 27, 2017 | 2.28pm

NCCR Digital Fabrication
ETH Zurich



<

The U.S. economy added 2.7 million jobs in 2015, capping the best two-

unemployment rate down to five percent.

vear stretch of employment growth since the late '90's, pushing the
l Michael Jones

na

But to listen to the doomsayers, it’s just a matter of time before the rapid
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NCCR Digital Fabrication
ETH Zurich

The Robots Are Coming! Six New Construction
Jobs That May Exist In 2036

wy. Australa, Constraclon, Features, International, News, Hesearch, Top Slornes

The world of construction is facing a period of significant disruption. Several studies have
suggested technologies could automate up to 75% of jobs in the coming decades.

Where other Industries have evolved and edopled technologicel disruption at & much laster rate, the
construction industry has lagged behind — cuntinuing to rely heavily on trediionel manuel labour.
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Towards a Digital Building Culture

NCCR Digital Fabrication
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National Centre of Competence in Research (NCCR) Digital Fabrication, MAS ETH DFAB Students of the MAS ETH DFAB 2016/17, Photo by Stefana Parascho



National Centre of Competence in Research (NCCR) Digital Fabrication
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Media event DFAB HOUSE June 2017, Photo by Orkun Kasap



National Centre of Competence in Research (NCCR) Digital Fabrication Group image 2017, Photo by Michael Lyrenmann






