3D x3B/13ru3ssp x3B/3H 6apbcaH
XaMrumH engep 6bapwiara.
2015 onH, Xaraa.

3D x3Bs13rusasp 60rMHo xyrauaaHza (ayHaax 2
naBxap 6auvpbir 24 UarT) X3BA3X YaaBapTau.




DHaxyy 6aunpbir 2019 oHa AMepUKMnH
Tennessee My>xwua 3D X3BJ1ary awmmaH
bGapuxaap TenessieceH baunHa.
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BAPITblH CAJIBAPT
AVOKUTAN WNJDKUNT
XIPIIKYYJIOX Hb

b. L133CYP3H | A TV 30H KOMMAHWUWH TIPTYYH 3/ 3AXUPAT
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Al YYJITA

O TexHOMOrMnH epeHxui Yur xaHanara
O [lyxutan Wmxnnt 6apunrbiH canbapt?
O [yxuTan WmKUATAIT X3PX3H X3PANKYYIaX B3?

O (o5 aHxaapax TexHonornys: loT, [laTa aHanuTHK rax Mar.



BAPWIITBIH CANBAPT AVDKUTAN LUMMXKUIT X3P3CXYY12X Hb

We are at the slowest point in the future history

TexHO002UlIH XYY 5 XCW1 Mymam 10 0axuH
H3M3203)#C 6aliHA. 2033 OH 29X30 6HEO2ULIH
MY6WUH33C 1000 0axUH Uayy 60710X Hb.

You are here!

Human Progress Through Time k*
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AXX YU/1AB3PUUH 4-P
XYBbCrA/IbIH LOGBMHb ...
AWKNTAJ TEXHO/IOIMN

Augmented Reality

1. Digitization / Integration
of value chains Location

detection
technologies

INDUSTRY

Multilevel customer 2. Digitization  J 3. Digital

: Advanced
interaction and of product business

human-machine

s i dels and
Biitomiar aeolil and service mo
3 o u profiling offerings customer interfaces
» access
Computing / Internet
Nuclear Energy Authentication &
. , uthentication
) 2.0 , Big data analytics fraud detection

Assembly Line

Lt

Steam Engineering

Smart Sensors 3D printing
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17%
15% 14% 14% 15%
8% 9%
Ynavoxknanrm B B Developing
6uzHec 39 Early 3%

2%
. l Maturing
1 2 3 45 6 7 8 9 10

Top 10 of S&P 500 total market valuation $3.6t S U Tn IR )

Top 100 startups' total market valuation $470b

The Increasingly Crowded Unicorn Club
Private Unicorns since 2011
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BAPWIITbIH CAJIBAPT AVDXUTAN WAJDXUAT X3P3XYY/1SX Hb

”

OHeeaep eepUN/IK IX/IIX Lar Ye Hb.
XenbembermmH tamu33H33p 60n A6HIreXK IXHUK 2
MUHYT 21 eHrepy 6anHa. bavip connraox meuny,
60n X3T3pX1I OPOUTCOH 60/HO.

William Ruh, CEO, GE Digital, 2016 OHbI 3X33p M343rAC3H.
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BAPWIITBIH CANBAPT AVDKUTAN LUMMXKUIT X3P3CXYY2X Hb

Assets Usage Labor
<. Q. 2 % < < <.
22 2% 2% % % 2% % 9% 2% 2%
2. % - RS = 0% % % %, 2 4 Z
4% %Y % % 3% % %% 3% N
% % % % 6 &0 % 3R %L FE
2. ¥ > ® 0 5 %3
Sector o >
ICT? e

Media b
Professional services I N AN (N N N

Finance and insurance - - - --
Wholesale trade -

Advanced manufacturing -

Oil and gas - - --

Utilities ]
Chemicals and pharmaceuticals ] [

Basic goods manufacturing 1

Mining I — Il L]
Real estate ® B e [
Transportation and warehousing = @ -

Education o - -
Retail trade L 1 - -
Entertainment and recreation - - - - --

Personal and local services = ] ]

Government L [

Healthcare ] |
Hospitalty E EEs T 1

Construction I NN N N N N
Agriculture and hunting - ] [ ] |

Relatively low Relatively high
digitization digitization

bycapg canbap xyparau
LLIMHUMNArA3K 6anxap
6apunrbiH canbap
XapbLLAHTYW TOTTOHIU

6anpgantan yaaaH xyrawlaaHpa,
ABcaap.
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BAPWJITbIH CAJIBAPT AVOXUTA LWAJDXKUAT X3P3XKYY/12X Hb

5-7%

CONSTRUCTION

FIRMS: INCREASE

EBITDA FROM
g-12% THE TYPICAL

9-7%
TO
8-12%

WITH DIGITAL

bapuirbiH KOMNaHWyAbiH
70% Hb LUNH3 TeXHoorna
OopYyy/icaH XepeHre opyynant
Hb opnorbiH 1% Xypaxrym
6aiiHa.

MCKINSEY CYAANTAAHbBI TAVIAH, 2017
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e your

Global productivity growth trends’

Real gross value added per hour worked by persons engaged, 2005 $
Index: 100 = 1995

—— Construction
— Manufacturing
- [lyHa>Kaap TOMOOXOH 6apuArbIH == loeLegonomy
Tecen 20 CAP xouopuy, 807
TOCBOO X3TPYYAA3r baliHa.
180
160
140 -
120 |
100
0 L . . . .o
1995 2000 2005 2010 2014

'Based on a sample of 41 countries that generate 96% of global GDP.

BapuarbiH TOCNIAT HAT
yAaarbiH 1 M3T 6yxHuur 0-c
IXIJDK XMUAa3r 6anpgan

X3B33p. I3T3/1 0/10H apBaH
AaBTaH awumraax Heew,
6onomxk 6aiicaap.

MCKINSEY CYAATTAAHBI TAWIAH, 2017
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CONSTRUCTION FIRMS
PILOTING CONNECTED
WORKSITES SEE A

1 5_ 30% On10H Tanaac xamaapcaH
XyBaaraman 6aviaan Hb 6ac
IMPROVEMENT H3r ToM acyyaan. Har axabir

IN EBITDA 6YT33X XK O/IOH Ta/blH

OpO/ILL00 X3P3rTaii 6onpor.
TanyyabiH XaMTbIH
a)kusnaraa cys X3Baap.

MCKINSEY CYAA/TTAAHbBI TAUNAH, 2017




BAPWJITbIH CAJIBAPT AVOXKUTAT LUWJDXKUAT X3P3XYY/1SX Hb

BapuarbiH canbap gm>Kntan TeXHO/IOrMIAT 3PUNMTIA TOCOH aBax uar
Hb 60/1cOH. Mp33AayiiH Tapryy/iary Hap epcesifex YyaaBapaa AVdKUTa
TEXHOJIOIN, AVDKUTAJ COENDIT aluursacaHaap anarapax 6osHo.

MCKINSEY CYAA/TTAAHbLI TAWIAH, 2017
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Construction startup and venture capital activity
CAVH M3/433:
51,200 B Funding Amount (SM) Number of Deals 119 0
$1,000 eer A BapwuarbiH canbapt xumx baunraa
92 100 >
800 AVNXKNTaN TEXHONTOTUNH
80 cTaptannyya bycaaac nayy
2600 56 53 60 XOPOHre opyy/anard HapbliH
$400 . » COHMPXOJIbIT TaTax banHa.
$200 2 .
. a“. l 20 Yump Hb TyxaliH canbapbiH
S0 el 0 AVOKUTAll bonox ABL, AOHIE>XK 2X3J1K
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 6al‘;”'aa Hb acap NX 60]‘0M)Kb“_
(est.) Y
| Xapyy/x bavraa rom.
Source: CB Insights, JLL Research
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1

Higher-definition
surveying and
geolocation

Rapid digital mapping
and estimating

F5uture-proof design . , S gxt-generation Ba p "n r bl H can 6a p bl H

anq construction 149 1LC §-D builQing
s (SSESHEEHEE eepusiex 5 ron

{ \ ¥ 4
methods of oraanization Design platform
the future D (o the future TEXHOMNONMMUUH uUMr
XaHAnara.

3

Digital collaboration
and mobility

Moving to paperless
projects, from the office
to the workforce
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X-X% Expected savings range

* On-site * Capital
construction strategy
and fabrication 5-20% 10-20% . Pl’OiECt and

* Equipment portfolio
operation planning and

* Workforce selection
management * Risk analysis

* Asset operation * Scheduling and

and maintenance HESHEETE AVdDKUTan TexHoNorm Hb
— 3 YHACOH YMINI3N33p YP

* Material and

equipment requirements
and delivery * Material
* Material and L specifications
equipment i E p .
: o E * Purchasing ~ s
ovsie 520 [ materials 1. Tan6anH rynuaTran
’ 25 and equipment
« On-site O B 2. XaMTblH aXkuanaraa & xapwviuaa
contractor :
-buil
e ot e 3. ApblH 6arbiH aBTOMaTXyynant
* Claims o Al
management .:\hgm:ﬁ:somract
* Organizational * Knowledge
structure and capture and
development lessons learned
* Learning and 3-5% 5-15%  * Common source
development of truth
* Functional ¢ Stakeholder

capabilities alignment
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== CONSTRUCTION TECH MARKET MAP

3APUM CTAPTAINNYYAbIH
TAJIAAP ...

== NEXT GEN COMMERCE - BUILDING MATERIALS

HOME REMODELING/ DESIGN INSPIRATION/ ARCHITECTURE & CONSTRUCTION
MATERIALS MARKETPLACE SERVICES TOOLS
g "
DE houzz 2r(~0ri~l @@m’e& PROCORE UPTAKE
DBuildDirect o laurelswolf ~ @uAVENLY A
oy @ﬁeldwxre rea' ' Katerra
Architizer Buildzar.com Ouvseace  dwell
: ri i A4y
SuPPUFIED Y Buildkar HOMEPOLISH by st (@ Prancrid
PROPERTY/REAL ESTATE
MANAGEMENT THIRD PARTY HANDYMEN
L' HONEST BUNDINGS !:“;r‘i;,\' .~ Porch PRO
CASTLE
© Onerent Thumbtack O sweeren
P HomeZzodo e Rentify o .
SMS ASSIST u servicewhale 7 ToskRobbit

COLLABORATION SOFTWARE
PROJECT & TASK MANAGEMENT OTHER COLLABORATION TOOLS
| PROCORE QIPSUM & buiderens  think 1 sLice® EISTACK
| paery  NOTE | VAULT @CONSTRUCT = BulldozAIR p i @ B :
: # Leansite l) @ C:)] © GenicBelt :
| suB bouw’ @Plo i st EY CINX
MARKETPLACES FRONTIER TECH & ROBOTICS -~
EQUIPMENT SHARE DRO‘JES 5DQ s CATC
Tl KYCATCH;
: &5 cquippacom  Fiipchinio M
. H S 'dronomy MirZaar
i(5) getable Z(OZR 7 xwippED; - ; ;
' : L . e
€aquipmearg TREAD | L 3 | TRACEAIR Une(nth
OTHERMARKETPLACES @ DroneDeploy = Airware 5
: | 3Fouildkar O BURK @ AR/VR
: : : 2
' - Oh ildzoom ! PAND _RA InsiteVR :
: @ & ! €D smIS HOL_BUILDIR
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BAPWJITbIH CAJIBAPT AVOXUTA LWAJDXUAT X3P3XYYJ12X Hb

Where Construction Technology startups are innovating

(by number of startups in category)

Supply Chain

Robotics, 6 Management, 6

Compliance, 11
Equipment Sharing, 12

Building Materials, 12

Financial Management, 13

Construction Data, 15

Drones &
Aerial Intelligence ,
20

3D Visualization, 24

Monitoring, 27

Marketplace
Platform, 27

Source: CB Insights, JLL Research

Collaboration Software, 63

Offsite Construction
49

Project Management

Number of Unicorns

in Construction

Technology to date
(startups valued over S1B)

| Katerra
| Procore

| Uptake

3APUM
CTAPTANNYYAbIH

TAJIAAP ...

Katerra

Zhaogang

Uptake

Procore

Blu Homes

$1.1B

$361M

$287M

$180M

$180M

1/2018

7/2017

11/2017

12/2016

1/2015

$3.0B

$1.0B

$2.3B

$1.0B

$527M

Offsite
construction
(residential and
commercial)

Materials trading
platform

Big data analysis
and Al

Cloud-based
management

software

Offsite
construction
(residential)
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Avoxkutan 6ono0x 3 anxam
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BAPWIITBIH CANBAPT AVDKUTAN LUMMXKUIT X3P3CXYY12X Hb

AHANOTI BUSHECUWNH COEN

ByTa3ra3xyyH33 3ax 333/ TyAragar.
DP3NT HANNYYAINTIIP XKONOOA0TAOX.

XyuTan 3pamb63 6yxumm 6yT3L

LUnnae3p raprant yaaaH

Mpouecc 60N0H faanraBapT CyypuacaH
©reraceH faanraBaptan (“3H3 1 axbIr
Xnmn")

YH3HUY ron xapuauarumbixaa Xxaparusar
OWArOX, TYYHUWAT Hb FYNL3AAYYN3X
XsA3raapaa Xy/133H 36BLUEOPCOH, CTaTyC
3p3m633 xaArasaH OHrepceHeeCoo
cypanuax

Typlinara, TOrTBOpTON Hananbir
yyxanuungar

[a3ap xanTcyyA34 XyBaaracaH
KapbepbiH TOA0pXOM 3aMHan
TeneBnenT, OHOBUNIONA aHXaapaar

Xapunuard xaparu33

Bauryynnara, 6yray,

Xanpanara,
aXxunnax
3apuvm

LLAXMM BU3HECUWH COEN

3ax 333133C CaHaaraa o aBjar.
X3p3rﬂ3FLIMl7'IH Waapdsaraap >Konaoo40rgox.

XaBTram 6yTaL

XypaTan Wwninasap raprant

Yp AyH, 6yT33ra3xyyHa cyypuacaH

JpX YeneeTan axunaTtaH ("30puarofoo xypax apra
3amMaa on")

LlaxvM X3p3raarymimxas Xaparu33r OUArox, WnH>
YMr XaHANarbIr Tycrax

NHHOBOLM, BalHIbIH Cal>XXpyynanT, Xa3raapbir
AaBCaH

JpY XYY, ancbiH Xxapaa, CoOHnydy bangan, ypam
30pWr, YAH XaTaH XepBex YajBapbIr vyyxanuuagar
Yurnan 6ypasc 6ypacaH xonmmor 6ar, KOMyHUTY,
XYUT3IN XaMTbIH axuinaraa

XypATaK, Taamarnalluryin KapbepbiH 3aMHan
XypAaTan 3ax 33314 TaHWALYYNaH cypaLiax
bavianaap camxxpyynaxaz aHxaapgaar
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