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Smart Cities
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DIEPASERE AT ~ AR AL -

transformation management und urban space

TU Berlin Smart City Platform

M TR BRI R 6 2 28
ERACHE ¢ TU (2016).TU Berlin Smart City Platform
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V) St s B4 R~ 0

Ermundigung b 2 A SR S e LR DB SRR+ e
NSNS BB S R A T 2 s,

BRI Lo O BRI (IR B - A S R A T R T e
i 5 B B T R 13

OTBH S f# a5 A\ 2k B Ermiindigung 7R 0 Z ik | BROTBHFEfFR A\ B B2 Rl
TLEEAE BRCR © BT
BRI © BT

Ermiindigung (i B A F]OTBEEHE - (£ 201455 EE B M T BUR 2 i B Rl a7 e
B i S B R S P e ZatE » HRVIERFRER - s ~ B8R4 120(E
PEBREAH BRI ~ PG B AL BB RIS Z RV B — 55515 > L ReaRe bty 1 M8 v UG
SHENEIR o W A 6028 SRS TS 2 AE A TLAY140 5 A RUZ Rl ©

Hier ist vieles
einfacher geworden

wohnung

Ermiindigungf@ s HH0»
BRIRJE ¢ http://ermuendigung.de/
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Ermindigungfit 5 BRE LGV 3% - M EEABE > IR AR 4
/& (Ambient Assisted Living, AAL) - JE R LEREIHEIESN - A6 H R IR AE
fffira - SHEAFER RS o] UGBS V5 E o B —(E R R R RS > $HE M
EHIRRERIER BT A G AET T 0T > WA S - BN BNIEF Bzl Sy S AGIR - HEIE
R BB E T S A A N A

OTBESEMESR A S RER P 5 #1735 B RERC TP & S SRS
BRI © BT BRI © BT

=
EERE R GV EZIESTY SR

BRI © BT BRI © BT

e

| Y fLH

EAFAEL SR R
BRPE - BT LORIAE | 1T
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(L) 55201 T7AR FEABHA KM R (ISH 2017)

SEMSIRISHIE » £ REIRSAA R - B8 - A0 - 2B R A A R T -
RS B ERRE S - RS F 0/ SIS R
BT AR T LR B BRI Z T DR PR AR - PRl [
A -

1\ ‘\? Hallen

- . “» Halls -11
[aiel Hallen-Shuttle ™ §
(BYS] Hall-Shulp  |Bus| BXPress-Bus

BZERISH01TE 5% [ TP b NS G

LORIACR | BT ZRIR ¢ BT

20174FISHE &y ERE B7K ~ BEJR ~ 475 (Water,Energy, Life) » {iE/K& R BLIRE R ST
KA TERY K GBS - F B LSS ~ EEEERIAE TR F T - = BE SR SR AT (B U BE TR -
7S~ AAIRIEEFT o DASGER AR il - 2017f@ p5iE 12,4005 - HifEE#E#5250,000

PR > P EERSIEBERES « SEERIZE R RS0 -

g

k-
BB 2T DA AL BTk A S
ZRIIOR | BT EORIOR © (T
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(1) S AR T E&kERT (Green Belt)25 B F R E

SEBTITRTIE Ry R RO S - RSB ERT (AT ) BN
FRATHIFTER - (EIEESE—14 » I TOAMTE R L TSR - TSI s
RRERHE TR AR MBS - 77 ARk G o A TR A R R B - T B
B4R BT RS & DU RS (A B[ T B A 1T B AR B B TE T/ AN T -
R S 25 AR R R T S I T S R L 5 SRBR B R £ S R

LB R 2 201 B4R IS L RE AR 25 B AE » 3% TR P SR B 25 R A I » 3
FESE Y HIGEEREE B - A0 HE - SOBSHE I - ARSI RS 2 4%
B URTS ST ES TR R D S R A A AR ~ B B I
SRAIRAG 45 03 IR ~ (MBI 4k R R B SR B LA B - T B R AR
st -

R T RGIR T S B R TSR o B AR A S e IR e B

ERIR ¢ BITi08E LORIAE | 1T

LT S T B LI Y

ERPRE - BT LORIAE | 1T
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(+—) FEEEEEEA TR RS FT(Passivhaus Institut)

o 22 ZU BT BE 7 5% (Passive House) 2 7Y 1 - 2 18 BN 3 E U S5 0 S P PHI
( Passive House Institute ) j7319964F. » B F 5 7 Tk B &[] - 7 A EERf# -+ (Wolfgang Feist )
Bl - SHAEAEIRE SN IRTE e 2V AR IFUMFE - T2 AIRERE T S RlT - /DA
TROCHSEBGE) R » A S ETEE - (E(RZE e FEYE(E22 - AHE
Ry EPE AT B R SRR AT -

IS

e il R

ARFEG TERFA B ETRE ST FT T B & H Zeno Bastiangiah B\ BAE IS 2
SR ~ PEREHIE ~ BRER G AR T FEOIHE TR I N FR B R E st B N ek S = A

J& Z TR B HAR 5 2007

LB i °

R
=
=
3
3

PIHZZ 4 Zeno BastianfE B35 B = Ei e 2RI 7T | H L&KM Zeno Bastiansii B A S = Hige il se 2 £ 52
it Filiy

RO © BT FERCR © BT

Stairs outside
the envelope

" Airfalr
| | heat exchanger

g
1
| §
|

( Earth heat exchanger

(also as brine circuit or direct evaporator)

s A HT RE SRR 50 = e B R 2L oA ET AR A N E A
BRI - BT BRI : Zeno Bastian(2017). Passive House Standard:

a proven economic solution for highly efficient buildings
worldwidef&#;
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T FERT R E A HRE S S RIEE e R A - H pTah B s i S T
ELR AR B R 5 B 2 S SRR SR SR AR 0B e S EUARE st R e B i - BIEEE
EEFIRS EEAAEZER - =t REEF6E A EIZIGE S ERe R dE - &
FETA 3E MRS SH E e R UREEE - ML 2220204 /1) BRE <SR HT
SR PR A S A R SR A T -

s B EIRE R SR 2 AT R AR S

L SNBSS
2. 4HAE RV
3. I
4. RERFVEIR
5

N SaN = e

e Passive House Principles

As30Ciation 1PHA

»  Thermal insulation

ihtneg,

+  Thermal bridge free design
+ Proper ventilation

+ Airtight building envelope

; The five basic principles

+ Passive House windows

o E R SR 2 B E TR Al
ERAE ¢ Zeno Bastian(2017). Passive House Standard: a proven economic solution for highly efficient buildings

worldwide 5 R
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(+2) SaARM B R a1 E (Green Belt)

AR ST IEARER T (Green Belt) 4R i158,00088 A » &Y RITTAIE =7~ — » &
ST AR ~ PR R DR AR R I Fr MR AR Y > S50 R BR T AR ~ IR DA ~ O
NE - S BEEAERER - S8 T RTONENEITHE - R EE
UZEREL ~ 65 A B ALTHEN E ~ ISP TIR B ~ 13pE Effi i e ~ TR s i B M B -

R Z5HNeu Isenburg Bk b0 AGRERTT 7 ARMREIE - WM A SRR P2 1
FLA HE1E F i Stadtwaldhaus4F fB e R H U S Luderbach 22 BESHEf T 2] -

VER R RSRIR T A RE A StadtwaldhausZE HE R0
BRI - BT _‘ “élf/ﬂﬁ : ?‘—I

Stadtwaldhaus4E FEfE R R MR HERIF RS B BIRIRE N B &2 Stadtwaldhaus A2 RE 7R H 0y

ARG  E1{TH10 PR | 170

LuderbachZk 88§ TR SRR 2 MR R

BRI © BT BERAOE © BT
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(+=) FE AR ETHBUNERREGreen Belt program
VAR R K S BRI T s TR AR R IR IR A R RIE T B A A
Spl T PR B B T AR 2 T » A T e pa ek i R B T B B B R (R B 4k
R FFG AR e tE T B R R a4k RS T & #{ T & Thomas Hartmanshennf#i+- » 47
LI RIRMTE - A RRIRIE - BT R EARAS - ke TR ~ WA K A

e~ HERFEGURSE KT RS BLE A M7 R 2R B B P B S HE B (R P B A B 3R -

— e [

R e .r-’

LRI ETE YT & Thomas Hartmanshennf® £ 37 BH | BL4RIRTE 5125 077 Thomas Hartmanshenn i+ 4

GREREtE S ER TR T BUER R

BRI © BT BRI © BT

MORE THAN 550 KM OF REGIONALPARK-ROUTES

WVIESBADEN

k1207 7|
9 REGIONAL
PARKRUNDROUT!

AR Se
BRI © BT
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VBT e tESRER T (Green Belt)s &5 & T4k LA SR 5 52% » (i tE ~ A ik
TN AR EHIRAE R > 7RV ] 73 SN Rk T 2240~ 5 A R > JiE i i ] 22
SR INEITS N BBHVARERTY - MMERRI TSR EFRIE - TREEROLE - IR T3 IR
IREES N - ST ES PRI T AU T 2 H ANV RRIRI - (R T E I B R R 2
PUR A BRE REEE - BN 2 RS DR & 4I3F & A — RO U %4 - T
RIrEMREIZRERT R T HATA A ZE R B AR AR Ml 2 -3
EARRINOE A DUBIE N T U T B SRR e -

BRI RSk E > DA E R T E A K AR AR TR - e
BERCEEE - B RSARIRIFEEME TR > 7 i 38 R ARy SR8 TR &

SRR -
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BET F IR DU B LR S S HEe it R BB - SER il i SR 2 H AR
ZEEENIEE - FELEETERATEENME: - Bl kST AR S RERE
PR BRI AR BERHRCRL g o A gt 2 B EETHAE - BB RA ~ BRI R T i E A4
R BN AR TP B - ARUETRE R 2 HiY -

BETATREBEL 4 - Sl ~ R R s B iaiE - A A H IR E
B o ESEREEUNBUGERT - AUARITCENERIR S - SURBIEBUMHEEIBERGS & 2 &
A SE - AEAMRETAEMRIB AR A E] - HERE AL A & B — S RIHY ~ 758
FEHEE » WAL EPRERR HIR S [JE & E M E R BN HE -
— - REHBFEERESHFE SRR - AR BRI

FLRAE S HHEA TR - BE TR R E A =SSN - WESHE A
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EAiE BN BUMRRITI T ERERS - BUMFOHERESEIAREGER » 2 THEE)
RE ST DBURAECZ Y o e A AR R R S B R VIH ) - 5 [ HE
BN - HEE L E 2B - AT R MR EE - 2 mBhiHEE - RIS H
H - (e e i SRE R B ERE 1) - A BRI 2 AR IR G E R 2
eIt -

DLB<eH] % FEE B JE i (Milton Keynes) B {3 - B BRI EEBEAE N R B S LR R 2
B> HAr ~ MK:Smart Data Hub## - BE SRRV E S W SEBUNECR ~ i dg
RRHIE 2 75K TEBUN BCERSRES HERD - AHRRRL o E A R B RS S e i B 222 (H -
=~ BB R RS AR R ERERA - BRKEE ST

TEEAY R R T as ] H AR TP AR ENAE ~ BROR ~ ZCB T » BERIT Ea B AR AR
WEEHR S - AN YR ERS R iR R S E T & S A T 2 Z [ENG - e AR ]
FAREIRFAIA - DURGEIRRCR 2 271 - BB &M s i s B RS > 78
SRR E TR EANSEERE - B8 - i ERERRERSS - RIRHEERL
RENE

i
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LA vitaatir (Green Belt) Ryl » sk G Shk i EEREN PREEAERERETE ~ Bk
BB IEAESS > AN RS H > IR EES BT BElai TR RAVES
T HEIFRA N ST E AR - TrEh e 44 R A SR Al A -

BT S B AT 2 A IR s o T B DU R AR oK Ry ol > DB A
AR EEEWIAET 6 2 o B BRSBTS R RAIDIRL - 35l
FEREIR ~ 2CH ~ i ~ B - [E(EERR R R S B e A B R B A A
F o ARSI RT3 RE [ - ST ARG R BUESABLG - EIR TSR
KREVBR &R - (e RAVEME NS - s -

BABZATIEZ T > AR AT AL R (B B P S BT ~ 1Ll R
# BB R E R > JRBUK ST ~ i S Eh A - (e B T 2
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Smart Cities - The Milton Keynes ‘Future City’ Programme

B A T AN SR S A T ]

Geoff Snelson, Director of Strategy, Milton Keynes Council

RS BTN RAR, SR BB B R, R/R LR T BUR

VK

milton keynes councll




Strategic location of Milton Keynes
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UK innovation hotspots

Arcof » Middlesbrough
Innovation
Other key
innovation QLE&dS
centres . oManchester
Liverpool
Birminghamo Milton Cambridge
Keynes °
L
Gloucester ¢ o Oxford
Cardiff & (JLondon
L ]
Southampton

Source: Enterprise Research Centre
At centre of
Cambridge - Milton Keynes — Oxford
Innovation Corridor
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LRSS

|

Rapid housing and population growth

RFEAEEFIA

| 1967= 70,000 people |

270,000 people

2016




Economic Success Z25F &K B Ih

e Fastest growth of output and
employment of any UK city
over past 30 years

o 2:304F - PEEAFDIL Y
e e R o [ 4 T

 Top 50 European city for
economic productivity

A 5044 B3 TT 22 57 A2 77 7

R T s o - - =
- 3

e 2" highest UK concentration : L
of digital and technology jobs Homegéz d%f%”j;;gffjﬁ:eam
SR B A R A £ 5

b

A




Further Growth - 2010-2026 -3 K

Targets B #7
e A O Population of 300,000
o EEHE Build 28,000 new homes

o BITHFRAIZEIE Create 1.5 jobs
per new home

o /D HxEER Reduce carbon
emissions

Challenges $k LR 14 [q] &5

e MRB|#X T Attracting investment

 HEMNMEREAESKEFEIIHIHE
Education and skills to complete
globally for high knowledge jobs

o LB, A RS RME S

Congestion and pressure on services




UK smart city definition 3t

Definition: & E35, 717 & X
“Effective integration of physical, IS
digital and human systems in the GREAI

built environment to deliver a
sustainable, prosperous and inclusive
future for its citizens”
“HEEGIH T TG LGP,
FHNERLG, ALY A 77
4, BRI IR

Source: British Standards Institute

IR B[RRI P




UK smart city priorities 3t [ & 2 LAY

Collaborations between cities,
business, and academia

T, AR S 2 TR A A

Solutions in water, waste, energy,
transport and assisted living

K, BEM, RER, SEHAEDY
GRS

i
]
|
:
|
|
I.._.

Large scale trials of whole systems
- focus on business models

B RGN KFAE - BiET
e b AB =




Milton Keynes ‘Future City’ Programme Partners

KRBT FFIRTT 5 1 B

Core Steering Universities, Business partners UK Catapult
Group | community groups | F WA 1EHKFE innovation
Flm tHFE L |  and utilities centres
A, G HE GBI
FIL S EA A
e-on

mlm UNIVERSITY OF
4% CAMBRIDGE

caTAPULT

Transport Systems

VK

milton keynes council V2 Huawel

Wl vk Tech
UNIVERSITY CAMPUS MILTON KEYNES m 3 | h i n d r2 E AII"TA pCUT .lT
Thingw{arnx‘ urture Lities

community

ﬁ.-t‘-'u Fﬂ?u i 13{
I:"'D“'ZGE LppOrn =anjans s

The Open
University

catAPULT

Satellite Applicotions

P husunig

Z HR Wallingford

love evexy) dfop Q
anglianwv
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Key Performance Measures ‘ARBTG5 R

Issue F§;R&F

Target B xR

Support economic growth

LK

Growth in city jobs safeguarded
T AR BB K AT B R P

- 1,350 jobs 5443 by 2016

- 14,500 jobs 5413 by 2026

Engagement in the project by 2016
#2016 51 H

Small/medium size businesses /MBI \[[7: 90

Citizen projects 2T H: 10

Data hub for smart city
management

BT E B O

5,000 data sets available by 2016
#20164F 1] #2&fit5,000 EE 4R

Trial approaches evidence potential
for wider benefits as city grows
BRI 7 R TSR 1 R T R
B Z R

Reduce forecast traffic congestion growth by up to
50%
g TN F4) A A0 A0 s G 2 BRI =ik 50 6

Limit growth in water demand at 0% by 2026
20264, K /KT KA PR HIE0 %

Reduction in energy use in trials by 10%

/b e A H K 10%6




Data hub ##E (> '
Assembles data from multiple city and E[‘]UCMON

Str

Op

MK:SMART
A city data hub and innovation programme

T O AR FT TR

commercial sources

NS S E B A SN S e
ategic Focus: FREREE /R :

Energy, Water, Transport
Redi, /K, 1af

ENERGY

¢ o
= ( O )

en Innovation FFIGIET

Business enterprise centre TRANSPORT DATA HUB CITIZENS }
e b A M Ao £16 million value #}{E160075 F &%
Education — data schools o £8 million grant 800 /3 ¥%%% [E K 4hh &
HE - PR e £8 million industry match 800/ JeE41T
Citizen innovation project NN TE S

N RAF I H VIK

. milton keynes council

The Open
University

eT@ [




City innovation ecosystem TSI AES RS
Data hub and wireless networks support sensor deployments

B O AITC R S SRR AR

Developer tools and

innovation labJF &k T

——1
O BRMIFSERE s
eather. . ——=

Sensors : .
gr_h
- Traffic
¥/ Counting
N .
Street Lights L ,
reet Lights /;@HI_TF\
Pedestrian
Counters
Bin'Sensors .
A eototite N AT carpark
Moni Home Satellite - | S
onitors Bus Feeds Train Feeds ensors

Sensors Images
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Data Hub enables the information ecosystem

Data trading and market
place model

HAEAZ oy AT 4
]

Set policies for data
provision and use

UEE B SR AN
FHFA) S

Service-level
agreements for
‘Internet of Things (loT)’

P CloT) [k
SR

BT LR ERESRE

The DataHub FZARHAF~
End Users

. Al 551=
FE il #%
Developers Service
Providers

e * =
& Data providers ég*m




Car parking SeNSOors - Show bay occupancy and overstays
(FEL RS - ERE A AR

Costa Coffee

-
Marks & Spencer
]
Clinique
& g n

'IEubegtfn[' UK

w AMT Coffee
Station House

Milton Keynes Central =2=

il
Sizzling Grillz

Subway
#

BAY INFORMAT
Id: 17
Type: Standard
pied
Car arrived 9 hours 31 mins ago

Current Power Level : 3599 mA

Prestige Dry Cleal
u

MAIL BOXES ETC
]

B Venn Group

= kaplan Milton Keyr



Neighbourhood recycling bins

Efficient collections - sensors show when bins are full

Al BB B g BI TRk 78
B - (GRS TR RS

© Mixed Recycling 2 B & [a] 47 2

information Lecation Collections
Him Mame Weed Recyrding 2 2 r"r't!:mw* December 2004
Fill level T ’ Hg . .
. ) oo =L Mon Tee Wed Thu Fi S8al  Sam
Capacity [L) 1100 # L ! 0 5 | 2 3 4 5 -] 7
Lecation Fenry Stratford e ;: 0 1 12 | i
Comdinales 51 996709, 1. 713066 2 -
Tempershre 15 = ;
Bafiery level Ta% . F 23 4 25 26
Signal leve 75 ! il B i i) &Ll H
Upedate imterval
Lnst upoate 201412418 0% 48=0000

Sensors to display

v (Fill el [ Temperatune: [*C) Batiery leyel [%)

B Pkl

Dec M Do 4 Dc 07 Dhesz: 100 Dec 13 Det 16 Dec 18



Satellite data for urban planning

ST AL R ) L2 204

Satellltelmages matched with agreed

pIans TP REKEE %Fﬁmﬁﬂ*ﬁ@@ﬂ

......

SOLAR PANELS

Satellite images show which rooftops
best for solar panels 122 FEIZ 7~
L8 2 TURIE 75 K PH e R AR
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City motion map 3,123k &

Data integration supports journey planning and mobility as a service

BEs

SOSELY Y

Movement, parking and
timetable data #£3)], 1%
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On demand,

shared and low carbon

moblllty services }“%, = A K Ak
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Chargepoint use has quadrupled in the last year
Electric car registrations increase from 220 to 661
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Electric induction charging at

bus stops ELZE BN FE HLAE 2
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High annual mileage (c.

Electric Bus Service 5312 1T R55

56,000 miles per bus) &£
2 (22 E56,000 )

Service frequency of 15
minutes ARZS A3 1557 %

State of Charge [Ah]
- 3 8888 E 3288
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Regular frequent charging

{| means bus keeps running all

day (jagged line in graph)



Autopods: Low Speed Autonomous Transit
“Last mile” solution for pedestrian and campus settings
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2017:
~ service test
of 40 pods

20174F
A0S )
AR 55

Digital template created of operating

environment F PR O G T ERAE IR IR \



Autonomous Vehicles: long-term city-wide concept

N
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Small vehicles for
“last mile” journeys
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‘ B > Larger vehicles on
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Education programme & it %l

FREE OMLINE COURSE

Smart Cities

The Open
University

Explore the role of technology and data in cities, and learn how you can
participate in the creation of smart cities.

Join now - started 28 Sep

Free on-line university course o T A B KA

URTE

Urban Data
School — teaching
data literacy in
local schools
3T R A -
FE 2 S RS
Vi st %5

Do you have an idea about how to Improve your cemmumw?

15 suppon Whnology-canted iSaas that il ispnow Tresspert. water and anengy usa, health and the anvinessent

Citizen Innovation website /\ﬁﬁ'ﬁ)ﬂ_]i'ﬁ

e MEion Kaynsis


http://www.urbandataschool.org/
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjF4YbvndXPAhXJaxQKHVyHAp4QjRwIBw&url=http://downloadicons.net/female-teacher-icon-79554&bvm=bv.135475266,d.ZGg&psig=AFQjCNF9CTODy9C937jb9HZFLPc9vLdW0g&ust=1476360565682106

MK:IT new university project ¥t K111 B

Ambition for an international technology

university

N E PR BRI O

New model for how cities, businesses, and
higher education can work together

YT, ARV AR SR e AL E T

TR 2

Focus on research, teaching and practice to
provide solutions to problems facing fast

growing cities
TIETHEA,
AR IL

$2% RIS, o b
0 I B AR AR 7

Mobility and
logistics

Health
and well
being

Creativity
and design

Enterprise




Summary and Overview 2 R[E&E =T FD]

SUCCESS FACTORS TRl

CHALLENGES $k 5}
e Strategic focus plus open innovation T e e o
o il B S I G T o THEEMIE ISR
e Integration of city-scale capabilities o Deliver benefits at city scale
o BETHINBLRE 7RIS [>.Eﬁmﬁ%W%&ﬁﬂ
e Eco-system of partners « Expand cases across more services
o OAEIKEEIIAEDS RS  JREEZ AR B
e Culture of collaboration e Attract new enterprises
. &4ETAL o IR5IFRTE

e Citizen engagement
e NEZ | '
N milton keynes counci




Thank you ! milton keynes council
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Siemens in Cities

R| visit— London 10th March 2017
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Key figures for Siemens: Fiscal 2016

(Continuing operations;in millions of €

Revenue by industrial business

Healthineers 17% Powerand Gas 20%

exceptwhere otherwise stated) Fiscal 2016 Fiscal2015 Changein %
Volume Process Industries
i 0
Orders 86,480 82,340 5% and Drives 11% Wind Power 7%
Revenue 79,644 75,636 5% Energy
- Management 15%
o . - Digital Factory 13% 9 °
Profitability and capital efficiency Building
[— 5,584 7,380 (24)% Mobility 10% .’ Technologies 8%
Return on capital employed (ROCE)! 14.3% 21.0% ° ¢
Notincluded: Financial Services (SFS)
Liquidity
d 4,674
Free cash flow 5,476 ,6 Reven ue by reg | on
. Asia, Australia 19% Europe, CIS?, Africa,
Employees (in thousands) Sept. 30,2016 Sept. 30,2015 Middle East
Total (continuing operations) 351 348 (without Germany) 39%
Germany 113 114
Outside Germany 238 234
Americas 29%
Germany 13%
1 Continuing and discontinued operations 2 Commonwealth of Independent States
Confidential © Siemens AG 2017
Page 2 March 2017 AE/CD SO



Global presence

Close to custome
all over the world

Confidential © Siemens AG 2017
Page 3 March 2017

I'S

SIEMENS

Americas
Revenuel €22.7 billion
Employees? 72,600
Germany
Revenuel €10.7 billion
Employees? 113,400

Europe (excluding Germany),
CIS3, Africa, Middle East

Revenuel! €31.1 billion
Employees? 102,300

Asia, Australia

Revenuel! €15.1 billion
Employees? 62,700

1 by customer location
2 as of September 30, 2016
3 Commonwealth of Independent States

All figures refer to continuing operations.

Share oftotal
worldwide

29%
21%

Share oftotal
worldwide

13%
32%

Share oftotal
worldwide

39%
29%

Share oftotal
worldwide

19%
18%

AE/CD SO



Milestones of a 170-year history

1816 — 1892 The dynamomakes
Company founder, electricity part of
visionary and inventor everyday life

Werner von Siemens

1847

Pointertelegraph
lays the foundation
of Siemensas a
globalcompany

Confidential © Siemens AG 2017

Page 4

March 2017

1959

SIMATIC makes
Siemens aleaderin

automationtechnology

1925

Siemens electrifies
the Irish Free State
with a hydroelectric
power plant

Siemens innovations over the past 170 years

SIEMENS

1983 2012
Firstmagneticresonance Testoperation of the
imaging scanner goes world’s largestrotor for
into operation offshore wind turbines

1975 2010 2016
Breakthrough of TIAPortal takes World’s most efficient
high-voltage direct automationa stage combined cycle

current(HVDC) further power plant

transmission

AE/CD SO



SIEMENS

Sustainability — Siemens aims to be net-carbon-neutral by 2030

We are investing over €100 million in measures
to reduce our carbon footprint

2 2 million '50% '100%

tons CO,

million
. tons CO,

Electricity

Heating /
Process heat

Other

2014 2016 2020 2030

Confidential © Siemens AG 2017
Page 5 March 2017

Drive energy-efficiency program
Increase energy efficiency in factories, employ sustainable
technologies in new buildings

. Leveragedistributed energy systems

Reduce energy costs and CO, emissions

Reducefleetemissions
Utilize potential of low-emission cars in fleet, including
electromobility

Purchase green energy

Move toward a significantly cleaner power mix with a
strong focus on renewable energy and highly efficientgas

Independentauditors willmonitor and report
on progress ofimplementation.

AE/CD SO



SIEMENS

Megatrends —Challengesthat are transforming our world

e, ; e _a_‘_'-__.-“—i— — _h
. e —
— !:‘;:—. . Tl S ENEE S : - =

E,grbanlzatlon

x-——t—"‘“

2050, nearfy*?() percent of the global population

ill be IJvmg In cities (up from 54 percent today).
¢ ach y year, the world’s cities grow by about 50

m|II|on people. As a result, metropolitan areas are
7 %ng:easmgly Investing in infrastructure.

— —

e -:,’.',‘_5;
Source: United Nations, World Urbanization Prospects. jhe 2014 Revision, New:York, published 4)15

March 2017

AE/CD SO



Basic needs of a city
Success determines competitiveness

SIEMENS

Efficient transportation of people and goods

Reliable and efficient supply of energy

¢ Air quality, low emissions, water usage and waste management
i Jobs, comfort, life quality and security

Resilient Infrastructure

Requirements are drastically changing from closed island solutions/

single products to cross-linked intelligent infrastructure solutions

Being competitive!

Confidential © Siemens AG 2017

Page 7 March 2017
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Global Centre of Competence Cities SIEMENS
Technologies are Key for Business with Cities

o e _ . Transportation

= o S £ 1

Waste, Water and Wastewater Mgmt

L

];\“‘" &)5‘

Efficient Ilghtlng

—_—

Safety Center

.

Green Hospitals

J

Medical Technology
" 4

Page 8 March 2017 AE/CD SO



SIEMENS

==== | Buildings E

Intelligent Infrastructure — Examples

—

Paris London India Taipel

Driverless Metro 20% less traffic, Improved Building

Lines 1 and 14; 17% reduction in  availability and automation led to
Capacity commuter times, loss reduction 18% energy
iIncrease 50% CO, <150kt p.a. from 30% to 15%  efficiency

Confidential © Siemens AG 2017
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& S
g o S
%

N

Cities CoC {’;-A /\-
Sl.hanghai

Guangzhou

Supported by Centers of Competence (CoC) for Cities in London, US

/\I and China focusing on:

k City Cluster
*  Urban development
« Major projects & account management

Confidential © Siemens AG 2017 - Marketing and communications
Page 10 March 2017 AE/CD SO




- Certification —

The only building awarded with
LEED Platinum
BREEAM Outstanding

OUTSTANDING

43% 71%

improved lower green-
energy house gas
efficiency emissions

Confidential © Siemens AG 2017
Page 11 March 2017 AE/CD SO
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| » e SIEMENS
Sustainable Cities Exhibition

i

Page 13 March 2017
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SIEMENS

Sustainable Events Venue and Conference Centre

Page 14 March 2017 AE/CD SO



Urban Development SIEMENS
Strategic Partnerships and Sponsorships

Report on Cli-
mate Finance
(images and
screenshots)

" Launch of Climate Finance Publication as part
of cooperation with C40 (and citi bank)

Page 15 March 2017 AE/CD SO



Urban Concepts SIEMENS
100 Smart Cities India

100 Smart Cities India

loguneaty o bis

N ' J >
\ ' _/ SIEMENS SIEMENS

b TV Debate for NDTV (New Delhi TV),
September 2015, Partnering India’s solution

ﬁ m?::nv:réwwr Present and CEO, Siemens AG Sxmens Mem bers S I E M E N 5 Ath
SRS of the 100 -
Smart et
Cities India
con- wsoscn | [

sortium

KFW . ASCOM

S

@ WABAG cnprcc P——

Confidential © Siemens AG 2017
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Urban Concepts
Saudi Arabia — Vision 2030

SIEMENS
Ingesmsy for Lfe

- SO x‘:" 5
- [ Smart Cities
' Saudi Arabia

Confidential © Siemens AG 2017
Page 17 March 2017
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Siemens City Performance Tool - SIEMENS
Analyzing infrastructure performance, helping to take right decisions

Environmental
targets

CO, and local
emissions

Costs and
productivity

ul

N

Page 18 March 2017 AE/CD SO



City Engagement Tools SIEMENS
City Performance Tool (CyPT)

Vienna

.

TR

San Francisco

London



City Engagement Tools SIEMENS
City Performance Tool (CyPT)

Copenhagen’s

big incentive g 1 ; P “Ourcooperation with Siemens has beenvery usefulin understandingnew areas
: forinitiatives and the potential forenergy efficiency and carbon reductionup to 2025”
Jorgen Abildgaard, Executive Climate Project Director City of Copenhagen

Oct 2015

San Francisco:

Reaching 80x50 “‘We regularly analyse and projectthe impacts of policies and incentives,

butthis is the first time we’ve been able to look comprehensively athow
investmentsin energy, buildings, and transportation layer and interact
with one anotheras the community makes progresstoward [our] 2050 goals,”

Barry Hooper, Green Building Coordinator, San Francisco Department of Environment
Sept 2016

Low-carbon
Vision of
Ningbo

“By applying scientificand quantitative method, City Performance Tool
has supported Ningboin developing the most effective and implementable
technology roadmap to peakits CO, emissionin 2018.”

Mr. Wang Guang Xu, Chief Economist
of Ningbo Development and Reform Committee

Ningbo — Jul 2016

Confidential © Siemens AG 2017
Page 20 March 2017 AE/CD SO



Smart datato business example: SIEMENS
Smart City Research Aspern, Vienna

Objective

“My clear goal
now is to become
the greenest city
in the world.”

Michael Haupl,
City infrastructure Smart Grid / Smart Smart City Cockpit Mayor of Vienna
« Market drivers building + Integration of smart grid,
+ Customer needs + Electrical engineering smart buildings, water
+ Power networks - Power storage and mobility
+ Building technology - Smart meters - Analytics dashboard

Domain u Device n Analytics
know-how know-how know-how

"SIEMENS

Smart
Data
Confidential © Siemens AG 2017
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Highest energy efficiency on the market
Sitraffic One— The new 1Watt Technology

A city with the size of Berlin could save more than 500.000 € cost
for energy per year by using our new 1Watt Technology?

2.100 traffic lights 2.000trees per year

with Sitraffic One

111

Confidential © Siemens AG 2017 1Compared to 12W LED Technology

Page 22 March 2017

SIEMENS

On our pilot installation at the city of Herne we measured a yearly
reduction of energy consumption of more than 19.000 kWh (projection)

20.292 kWh

19.087 kWh

1.205kWh

24V Sitraffic One
1-2W

Reduction

230V conv. Bulbs
60-70 W

AE/CD SO



Intelligent Parking —saves time and CO? SIEMENS
Holistic parking management system simplifies search for parking spots

BT T SRR R R R

} Reduces traffic and
emissions

Basic solution: Integrated systems:

Modular design, infrastructure- l - Trafficmanagement

=

based detection

‘“';'\
s w Parking garage

Optimizes use of
Authorization and W~ management } p

identification solutions (RFID) = infrastructure
Energy management
Controlcenter | ‘
&']r., Paymentsystems
» Increases traffic safety
Communication with
J residents, travelersand oo Multimodal
monitoring personnel ! travel offerings

Lighting management

»  Efficientmanagement

Confidential © Siemens AG 2017
Page 23 March 2017 AE/CD SO



100% Renewable electricity bus routein SIEMENS
Gothenburg, Sweden

Gothenburg's 100 % renewable electricity bus route with Siemens
technology

New bus route now in service
eBus high power charging systemfrom Siemens
Powered by 100 % renewable electricity

The new electric bus route 55 between Lindholmen and Johanneberg in
Gothenburg, Sweden, is now inaugurated. This nine-kilometer-route will be
served by three all-electric buses and sevenelectric-hybrids, all from Volvo
Buses.

The vehicles are equippedwith battery packs that will be charged with
renewable electricity. Siemens, together with the communal energy
supplier Géteborg Energi, has installed two high power charging stations,
one ateach end of the route, and supplied the complete charging system.

Page 24 March 2017 AE/CD SO



References

PJM, North America

In the United States, reliability is being
taken to a whole new level in North
America’s largest transmission grid.

Siemens Spectrum Power energy
management system (EMS) is playing a
key role in helping the U.S. grid operator
PJM to ensure a reliable and virtually
uninterrupted power supply and grid
control in the event of a control center
malfunction.

Confidential © Siemens AG 2017
Page 25 March 2017

Power grid expansion, Maharashtra

In India, where energy demand is
soaring and the infrastructure is
vulnerable, Siemens is helping the State
of Maharashta to deploy innovative smart
grid technologies to upgrade its
infrastructure and ensure a reliable
power supply for 20 million people —
while avoiding a costly power grid
expansion.

Self-healing grid, Randstad

Working with the Dutch grid operator
Stedin, Siemens developed a self-healing
network solution to solve network system
failures in the region’s underground cable
grid. Primary substations automatically
manage fault location, isolation and
restoration.

The results are a significantly reduced
number of power outages and customer
power re-supply in less than one minute in
the event of an outage.

SIEMENS

Virtual power plant, Munich

In Munich a virtual power plant (VPP) from
Siemens enables Germany’s largest utility
company, SWM, to create and monitor a
dispatch plan based on weather forecasts,
current electricity prices, and energy
demand.

The VPP ensures reliable and cost-
effective operation as well as the
integration of renewable energy sources.

Decentralized power integration solutions
like this are helping cities transition to a
sustainable energy future.

AE/CD SO
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Taipei 101, Taiwan

In Taiwan, Siemens automation and
control technology ensures that the
world’s tallest certified LEED
(Leadership in Energy and
Environmental Design) building, Taipei
101, has a 30 percent lower energy
consumption than comparable
buildings, resulting in annual savings of
$700,000 in energy costs.

Confidential © Siemens AG 2017
Page 26 March 2017

Swiss National Supercomputing Center,
Lugano

In Lugano, Siemens equipped the new
Swiss National Supercomputing Center’s
new data center with the Siemens Desigo
Insight management system. The entire
complex can be easily monitored and
controlled from a single source. As aresult,
awide range of security and fire safety
systems ensure the highest standards of
security. At the same time, energy-efficiency
goals can be monitored and even more
potential savings identified.

Tornado Tower, Doha

In Doha, the iconic 200-meter-high office
building Tornado Tower is a prime
example of afully integrated system.

Here power distribution, building
automation, fire safety, and security
systems are unified in a single
management station, Siemens’ Desigo
Insight.

Through continuous monitoring and
reporting, energy consumption has been
decreased by at least 20 percent,
reducing operating costs and achieving
new levels of both efficiency and safety.

SIEMENS

O’Hare Airport, Chicago

In Chicago’s O’Hare Airport, one of the
world’s busiest airports, the Siemens
Desigo CC system integrates 40,000
data points to achieve seamless
operations —from fire protection and
extinguishing to video surveillance.

Desigo CC keeps the airport running
smoothly and safely while also providing
the utmost in comfort to passengers.

AE/CD SO



Major Projects and Solutions SIEMENS
Current projects

Pan Am Games Commonwealth Games

Confidential © Siemens AG 2017
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http://www.waterfrontoronto.ca/nbe/portal/waterfront/Home/waterfronthome/precincts/west-don-lands/west+don+lands
http://www.waterfrontoronto.ca/nbe/portal/waterfront/Home/waterfronthome/about-us/who-we-are/board+of+directors
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwitmZLNyIXSAhVmMZoKHZThCT4QjRwIBw&url=http://www.underconsideration.com/brandnew/archives/gold_coast_2018_bursting_at_the_seams.php&bvm=bv.146496531,d.bGs&psig=AFQjCNE3sqkAmIBiR4KC8313xUDjzKEMOA&ust=1486817346941559
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjNjOTcyIXSAhVMApoKHZoZCiIQjRwIBw&url=https://www.brisbanekids.com.au/introducing-the-gold-coast-2018-commonwealth-games/&bvm=bv.146496531,d.bGs&psig=AFQjCNE3sqkAmIBiR4KC8313xUDjzKEMOA&ust=1486817346941559

SIEMENS

Thank you

Alexander Ebbinghaus
Manager Market Development Board
Cities
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Passive House Standard: a proven economic
solution for highly efficient buildings worldwide

Zeno Bastian
Passive House Institute

PASSIVE Héﬁ§é@ ll‘;:m,mmm
----- L Institute

iPHA — network of the Passive House Institute

@)
Passive House
Institute _
~ Offices - ~ Network
9 o b, e |
Passive House Passive House w
Institute Institute
Darmstadt Innsbruck Darmstadt
Since 1996 Since 2010 Since 2010
Research and development | Quality assurance Passive House Networks
Building certification | Component certification Passipedia | Passive House promotion
Expert Training International Passive House Days

International Passive House Conference ) . .
www.passivehouse-international.org

. s e
www.passivehouse.com g ~ Wl ms—
(ZEPHIR v i il
*.-:.‘. O E“'W

pHliR



Passive House Institute
The place for highest energy efficiency
= Research and development
= Development and certification of PH construction products
= Quality assurance and Passive House certification
* PHPP - The planning tool for Passive House and low energy buildings
= Reports and literature

= Certified Passive House Designer and Tradesperson

= |nternational Passive House Conference and networks

1991:

Today: More than 65,000 PH-
units worldwide

I g [
Around 1.6 Million certified
square metres

H ¥
[ & ' !
f-f

Source: PHI



Passive House Institute— Quality Assurance

Buildings:

Components:

Professionals:

;)
Zentifiziertes

Passivhaus

Passivhaus Instltut

‘%erﬁﬁir v

Zertifizierte
Madernisierung

Pase vhaus ragricut

O
7 Pilotprojekt

Passivhaus

Passivhaus Institul

&

>

PRssamgs Institut

Fasshnas instat

7 PLANER

ZERTIFIZIERTER
PASSIVHAUS

PLANER

Q .
7 BERATER

ZERTIFIZIERTE
KOMPONENTE

Passivhaus Insttut

HANDWERKER

Passive House worldwide

..quality assurance in numbers

Passive House Network

> Over 5,500 Certified Passive House
Designers/Consultants in 53 countries

> Over 2500 Certified Passive House

Tradespeople in 20 countries

> Over 65 Building Certifiers

> Over 800 Certified Components

> PHPP sold in 20 languages in 31 countries

"%ﬁ IGNER

07
Passivhaus

Zertifizierer

Naueddrernt am Passivhaus Institut




PASSIVE HOUSE Passive House Principles

aotnat) P

* Thermal insulation

*  Thermal bridge free design
* Proper ventilation
 Airtight building envelope

« Passive House windows

Amina Lang 7136

- [ - ‘ -
o mwis?lvsHousE@ Passive House buildings‘ benefits

1. High levels of comfort

2. Consistent fresh air all throughout
the building

3. Structural longevity: mould-free
buildings with a highly reduced risk &
of moisture related damages

4. Extremely low heating and cooling
costs; despite fluctuating energy
costs

5. Aradically improved and
noticeably healthy indoor Pt Vil Poreich | Micha Trbm Archisecurs |y
environment ST At

Amina Lang 8|36



mmmmm High energy performance

Assaiabary [l

Heating demand:

< 15 kWh/(m?a)
or heating load < 10 W/m?

)

Convtedt
Passive House

2aisise Housa Imstitne

Primary energy demand:
< 120 kWh/(m?3a)

or
Renewable Primary Energy demand:
< 60 kWh/(m3a)

Airtightness:
0.6 ACH (50pa)

Amina Lang 936
e Passive House for retrofits
Heating demand:
- - 25 Kin/m)
| Cﬁé}ﬂ?ﬁ Evaluation by building components used

Gymnasium Baesweiler, Germany; Photograph © Rongen Architekten

Amina Lang 10|36



s The potential of buildings!

___ PASSIVE HOUSE @

Over 1/3 of the world’s total energy
consumption is used to operate buildings!

F 300
£ -
g 25
2
g 20
3
E’ 15 .
c 85~ 80%
savings
s 1
i Ll Ventilation
8 Household electricity
bl Existing Low energy Passive B Domestic Hot water
buildings house  House B space heating
Amina Lang 1136
sassve rouse () Passive House Classes

What about
renewables?

Amina Lang 12|36



*Energy balance and planning
tool for efficient buildings and
retrofits such as Passive
House buildings and low
energy buildings

The energy balance and design tool

Ioe eHicient buildings and retrofits

169%™ | Now in 20 languages!
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— »pEPE(d aceurate: theory-matchesreality

PHPP calculation compared with measured energy consumption:
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... designPH work flows
__ PASSIVE HOUSE [

User interface Create model Use default " Model analysis
specifications & i
Create model Start from ,:_MM_
scratch or use - m—
Automatic analysis | saved model ™ * i = =
Export to PHPP { P [y PP
Refine model S—
or...
Workflows . B
Summary Apply propertles ' Refine model fi
to model Draw TFA ]
S 1) . _ é¢mmmm
Add shading I
objects ' ; A 4
 Edit properties Draw ground [ E)—tport to PHPP
| 1 inlibrary surface = et Y o 8 4 1] gl £
L ¥ Ansambly U-vaiues " m —
| "'T— == 5'] Add neighbours i
— and site model ==
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.. PH huildings in Europe/Austria
PASSIVE HOUSE
'Vienna office building 20 2
Dy architects: ARGE Atelier Hayde Architekten und Architektur Maure
"‘g‘m building service & physics: Vasko+Partner Ingenieure

Passive House

for more information see www.passivhausprojekte.de |1D2860
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—— rect PH projects in China ... compressed
____ PASSIVE HOUSE -

Anszeiatan

Qingdao Harbin

e

Urumgi

Beijing

Nanchang
Gaobeldlfn

Euijian
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. 20~ || l| \-‘- .'!:l"l-.'l".l
_ _116 ha for 5,000 new job places + 1,700 flats
& Passive House as Standard for urban development

EIDELBER

AHNSTADT
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65,000 Passive House units and counting in all climates!

enteepuarianal

___ PASSIVE HOUSE

FiA

Amina Lang 19| 36

__ mssveksmafi)first hand what it's like!

Associaton

L :il International Passive House Days ALY

PASSIVE HOUSE RESIDENTS WORLDWIDE OPEN THEIR HOMES Nove: "‘"l_l)‘m‘
207
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Passwe H6use Database"

Welcomel

Amina Lang 21136

Projekt’ RLP Rudiger Lainer + Partner. Architekten | Foto' Hubert Dimko

INTERNATIONAL PASSIVE

HOUSE CONFERENCE 2017
",

Vlenna |Austr|a

28 | 29 April 2017

with exhibitidne workshops and e ucuz%ﬁoﬂé

W i

oo i, 5,006 21 ) Gos

WWW. passivehouseconference.org



wmrnational

PASSIVE HOUSE
“WWW.passipedia.org

(2] PASSIPEDIA

The Passive House Resource
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ph|ch|na com ‘r) Passive House Institute China i!é. |
e L) e

find latest news
about Passive Houses
from China

Passivc Hauses in Chinesa Climates’
é%g*ﬁ IR POERAEARIE S ( P REERR ) U“

veiem BRER ® inglsh
=

¥
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___ Passive Houses in Chinese Climates

PASSIVE HOUSE [( ]

Assiaton

This study report of 114 pages systematically provides the
basis for passive house design in all Chinese Climate
zones, with the respects to e.g. the window quality, the
insulation level, mechanical services and the building
element construction.

Different heating and/or cooling systems including the
conventional mini-split are investigated in this study
regarding to comfort, economy and availability.

Special considerations on the construction types in
climates "hot and humid summer" are at the same time
investigated in this study.

Besides, this report contains suggestions on how
efficiency and building cost an be improved by suitable
new components.

Amina Lang 25|36

PH in warm/humid climates with active cooling

__ PASSIVE HOUSEQ
Building stock: Passive House:
Cooling/dehumidification
through supply air
® e i
@
e e ‘;
inside

outside L
35° ¢ inside

With 80% r.h. 25" C
50% r.h.

outside 35° C
with 80% r.h.

T 25° C
65% r.h.s;j3
i\b 2
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__ PASSIVE and humid climates...

T GEERSRKET

... we need balanced mechanical ventilation! SBITBEENESNHRIRE
= Moisture recovery > 60% (as much as possible) REENk >60% (RTEER)

=  Counter flow heat exchanger with Rotary wheel with sorption surface
membrane for moisture recovery

M - I L
Sourca Lauiner Energrelechnik GmbH

ny

T Paspive Housg Institule

“"'-i‘.l.,‘_d_ -'.. -"-,"’*‘"-,-, " el
ns -t »

EHA

source: Paul Wameriickgewinnung

U Passive House insttute
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___ PASSIVE HOUSE

Assaciaton

p— @ EnerPHit Retrofit Plan (ERP) — ,,step-by-step“

One unit out of entire building -> pilot project

Amina Lang 28| 36



PASSIVE HOUSE

A EnerPHit Retrofit Plan (ERP) — ,,step-by-step“

1EH

|

" 8 NECET T T SR ——

10em |

10¢m Insuitation
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s ety
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Amina Lang
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B @EW EnerPHit Retrofit Plan (ERP) — ,,step-by-step
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— EnerPHit Retrofit Plan (ERP) — ,,step-by-step*

___ PASSIVE HOUSE
[PROJELT JeAML
WOLONG
PROJECT
Extractng (Top) and S SIGHED Y By
EVR aystem an tha cefling (lully. Kot wike glipes) -
RH AR
Sound A for inlet and autlet Coll + | (fully Insulaled for coll) POt
T ATETENG ARy X PR N s R PV SEC U WeAh - & T RN 3136
- Passive House Experts in Taiwan
__ PASSIVE HOUSE
Architecture and Energy Consultant: Passive House (Pre-)Certification
EnerPHit Retrofit Plan:

ii *SI_ ,%ff % gf_f E BE /A =D-j Certifier: Dipl.-ing, Laszlo Lepp

Passive House Institute — Department Innsbruck

BWK GREEN ARCHITECTURE CO. LTD. Anichsirasse 29/54, 6020 Innsbruck, Austria
Tel. +43 512 570768 laszilo.lepp@phi-ibk.at

contact: Shih-Chieh Yeh(Jay) 9 3
cell phone: + 886-955324778(Taiwan) Passivnaus WWW.Phi-ibk.at
email: info@passivhaus-taiwan.org st WWW.passiv.de

address: 3F, No.370,Nanjing W.Rd.,
Datong Dist., Taipei City,
Taiwan 10343
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__ PASSIVE HOUSE

Thank you!

Zeno Bastian
zeno.bastian@passiv.de
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