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Global energy challenges

Population growth Geopolitics Global endeavors
7.5 bill. in 2020 (+1.1 bill.) 70% of global oil and gas Political programs aimed at
Megacities reserves are located in just long-term reduction in
27 megacities (>10 mill. a few countries CO, emissions
people) by 2025 Price volatility
Source: UNO
Increase of society’s Shortage of fossil energy Environmental awareness
electrification equals to rising resources results in: triggers demand for
energy consumption Demand for energy efficiency “clean” and renewable energy
Substitution with alternate solutions P
energy resources Q‘i

ICE 2011: Workshop Session - Enterprise Interoperability Services, 22 June 2011 Copyright 2011 Siemens IT Solutions and Services GmbH - P2
e



Paradigm shift in the energy sector

Generation

= Efficient power plants usage

= Balance of fluctuating infeed
of distributed energy
resources

= Prevent blackouts

= Store superfluous energy

Transmission and Distribution Transmission  Distribution Consumption
= Control of load flow

= Integration of distributed energy

= Management of increasing dist>~ ey
between generation and load . _:"’ -

= Blackout prevention Meterlng and Control J 2 ; : " |

= Energy brokerage * Last mile "?;{_/,,|

= Infrastructure interface for

= Energy SLAs
two-way electricity flow

00000000,
-~

S o
Ower Distributic™

®
0 @ o SMart Metering o®
®¢00c00000°®

“

/ Consumption

= Interactive flow control

= Applications for
intelligent buildings

Opportunities for new
Business Models on basis of:
»JCT as an integral part to
manage complexity

=ISU to enable cooperation
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Research approach, Methodology

Define the
fundamental question

Identify outputs required

to answer the question

Identify input variables
that influence outputs

Describe how variables
will behave over time

The European, 01.06.2020

Electriclty supply by Individuals tops
supply of traditional energy sector

Sun, water, wind, biomass and geothermics allow
privateers to produce nearly 35 percent of the world's
anargy market.

The trend of steadily rising energy consumption has been
stopped due to the possibility to save excess energy in
ecologically sustainable and affordable storage devices, as
well as the stern commitment to optimize energy supply
and demand with information and communication
technologies.

The ICT infrastructure, platforms and services are based on
COIN and enable everyone to participate in the energy
market having equal rights in exchanging information and
trading electricity.

The market has turned into & customer market exceeding
all environmental expectations of the various summits from
the beginning of this millennium.

Explain how outputs are
derived from inputs

The Business Model Canvas

Key Partners

Build model

Enter data assumptions

Test alternative scenarios

& sensitivity of outputs

Key Activities I
'y Activitic ! i ]
=
oy Hitources )
ey Resources [l
[EEN

Value Propositions

Customer Relationship{” / Customer Segments 54

Critical events
leading to the story

2010 ¥ Devastating ol pollution in the
Gull ol Mexico
b U regulales €0 ermission
2013
2015 | | » viroadhand internet, smart moters
12 0 +availahle:
¥ Energy sector relev:
lards established
pply and demand
servica: fon elecdricily awailable
2017 ¥ Electric fusl statlon network
Al over Furope
2020 customer markst
duction In

Ideal electricity market 2020
Highly competitive marketplace,
where individuals can trade
electricity based on just-in-time
info over standardized ICT

= il

Channels

Cost Structure

Document findings

Implementation

Revenue Streams

wwwbusinessmodelgeneration.com

[clalel-10)

Source: IC Focus
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Business Model Scenarios

g Clean Slate
N Futurs Inter
Source: IC Focus /7] Business as Usual
’ Business Impact

Input Parameters Value 1 Value 2 Value 3 Value 4

Number of prlvate members Inthe Electrlc Ecosystem m 1Mo | ZN{\\{{\% |50 MIOI T.OO
E Rate of private energy production Y 1% | R\\a\{\w l 3% | | 10%
§ < 1% 5% 15% 25%
E Rate of energy management of the market over COIN ) | NN l | |
E Energy consumptlon trend Drcreaslr|15 mStablel In&\a\\ slnh

Energy pricing %Stablel D&\n\a\ mlvc

20% 25% 30% —— 0%

Rate of alternate electriclty productlion m | m | | |
g Development of energy Infrastructure l Ne | m Smal | Mg\{{{wm E
£ Hype Sustalnable
é New grld servlces {e.g. smart metering, storage, trading} W/A\\\\\\N |

Rate of moblle Internet access 7/////41 20% | N{\o\\”ﬁ | Eﬁl\%

Standards for energy exchange ) Open | Im;&e\{\{wnted Sulstalnable
ko Low Strict arder
;5: Leglslatlve regulatlons NN | ﬁ( |

Subsldles of alternatlve energy W EKK\I\n\\%M | High

ICE 2011: Workshop Session - Enterprise Interoperability Services, 22 June 2011 Copyright 2011 Siemens IT Solutions and Services GmbH - P5
e



2020 - The Green Slate Scenario

» Analysis of daily load distribution per customer
(prerequisite: smart meters)

» Forecast of energy prices

» Forecast of energy consumption for a customer
(e.g. heating depending on season, weather)
based on regression data analysis

=  Recommendations for a customer how to
distribute energy consumption over the day

= For energy “prosumers”: forecast of ideal time
slots for energy production (e.g. wind turbine,
solar collector) based on meteorological forecast

= For energy “prosumers”. show energy demand
of customers in your proximity

= For municipalities: comparison of energy supply
and demand within the municipality (energy
planning support)

fD§
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On shifts ...

You say you want a revolution
Well, you know
We all want to change the world

You tell me that it's evolution
Well, you know
We all want to change the world

Lyrics of the song “Revolution’,
Lennon/McCartney, 1968
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" A Prerequisite for market disruption ¢

[Clayton M. Christensen, 2008] !
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Business Idea
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= Consists of four interlocking

elements:

- Customer Value Proposition
- Profit Formula

- Key Resources

- Key Processes
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Business Model Decomposition

__ICE___

Q = Different levels of business model granularity ranging
from the abstract, very high level business model (like the
SaaS-U Business Model @ Energy) to the quite concrete,

bﬂ very low level business model (like providing a service
sending someone to wipe the leaves from the photovoltaic
cells of a private household that generates/uploads less

e power than it could)

Bottom-up vs. top-down approach, or a combination of both
approaches when elaborating a business model

Innovation levels’ similar behavior?!

KDS
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SaaS-U Business Models @ Energy
Granularity Levels

Sky level ey

Currently featuring
scenarios BAU Plus,
Future Internet PPP

usiness Mod .
Natural Resour Build Out, Clean Slate

Business Model of
A' I I I Electric Ecosystem (Oil, Gas) Ex
: X plorammor
Irp dane leve Serwc&?”g:SSaaS— Services as SaaS-
Utilities

Business Model for Business Model for Business Model for Business Model for

S e a S u rfa Ce Ieve I Electricity Storage Electricity Metering Power Quality Switchgear/Loadmgmt

Services Services Services Services

Business Model for Business Model for Business Model for

S me arine Ievel Electricity Brokerage Home Electricity Electricity Mobile

Services Automation Services Services

Level we think we can
start to talk about
Business Model for revenue models (in

Sea bed Ievel Electricity Holiday unison with innovation)

Control Services

P
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Business Model Electricity Holiday Control Services
- One Example

= Innovation Impact
@J Datei Bearbeiten  Ansicht  Einfiigen  Format  Extras Daten  Fenster 7 Frage hier eingsben - o B X p
= | verdana -0 ~| F £ U = | 58 % o 5 5% !
A~ il
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Companies are starting open innovation

SIEMENS

htto://www.smartaridcontest.com

SIEMENS

Home | Contribute | Ideas | Community | Aboutthe Contest | My Area

search ideas

[hne

Join the grid - energize the world!

mart Grid Innovation C

) the Sieme

e a

Thie world around Us is changing. To lovwer CO2 emissions, vwe nes to rely on reneswable ensrgy sources
For that, the current energy Retwork needs to became more flesdble and intelligert. & Srmart Grid!

Contribute > Vote & Discuss > Get Rewarded >

Latest Ideas »seeall | |Latest Members >sesal
Muhammad
Faeem Akhtar
PAKISTAN

our idea > My
Busines ..

Patrik Tokod; Kliment
CZECH Stevanoski
by tripti narang REPUBLIC MACEDOHIA

This invention ngh efficien ey Awais Qarni
H proposes .. PAKISTAH
by Vinod Dy Jnhyne %
Suhramanlan Brooke .
i L2 3 4
& = e

DyS(epnnn Herr

Timeline » leam more

Jury Meeting
GoLwe End of Contest
5 g

Meeting of winners
20072011 in Berlin 0440-2011

Call-for-research-proposals

1304201 D201 Jaary 2012

siemens.com Global Wiebsite | m.siemens.com Mabile Website | & 512mens AG 2002
Tems and Conditions

1- Corporate Infarmation | Privacy Policy | Terms of Use | Digital ID | Contest

Login name Password
|sername

Register > Forgot your password >

You have o be registered of Iogged in to have
access to this featurel

Sponsars & Jury » seeall
Dr. Richard Hausmann

Headl of Siemens Smart Grid
Appiications Compary Project >

Video

Ajoin us on Afollow us on [

Caontest News & Events

A01.08.2011 Taiwan is most wisiting the contest

A128.08.2011 Number of mambars is fising quick!

Contest Info

101 Ideas

425 Members

350 Evaluations

368 Detailed evaluations
170 Camments

> Wiatch the teaser again

Based on

imagination at work

ecomagination

. P—— . AVE A GREAT IDEAT
@ rowsrmavouroms () sowian HAVER GREAT

Ideas How It Works

ecomagination challenge
Winners To Be
Announced Soon!

Now that the ecomagination Powering Your Home Challenge has 8
come toa close, the judges are evaluating the entries 5o thot we

can fund the most promising innowations for the future of heme
energy. Check bock soon to meet the Challenge winners!
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Companies are starting to touch the topic ...

GO ugl€ mon” imagination at work
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For example: Google's Powermeter

2011

Google PawerMater: Energy User's Home

I O R ORI “While smart meters enable automated reading and accurate

collection of consumption data by utilities, as well as deliver of
detailed consumption data to consumers ... communications can be
interactive, empowering consumers to adjust their behaviors and
energy usage according to data about rates, complementary services
and other factors.”

Thuradey Oct 29 Fridey Ot 20 ... €nergy usage awareness will also motivate consumers to obtain
g i - O .. e - A programmable devices and use any av_ailable dynamic pricing, and
help drive down longer-term consumption trends.”
Compared to others
Yc?'.:'c:&.:w;}t
ms—— .--- DY creating a platform for information exchange, it is likely that —
¥ L ' ' as with the Internet — there are numerous other applications, devices
Compared to past usage and services that have not yet been conceived and that will spring

24% oo eepaciod uBape w0 far today
i ® "

[al= 1o (gl gyl ]

from the energy information exchange enabled by intelligent devices.”

it ,Enabling ... this two-way flow helps stimulate competition for
services and promotes greater consumer choice.”

Source: Comments of Google Inc.

GN Dkts. 09-51, 09-47, and 09-137 iy . . . “
... these opportunities will require ... a smarter energy infrastructure

fD\)
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Another example: Microsoft's Hohm

Energy Cost Breakdown In Your Area® Top Ways to Save

B Heating $BES This house could save up to
Lighitarg §10%

:.l-;-:..-,..‘_a :'-x.'-: $1 1938 per year

B Wakter Heabing £253

W Other $361 T 1.8%
Total 51,9380 ' - e R
Patental Actial
536? HE3CEM 37 ERREE CBN 330 Ul W 35 Maadh D

55 a6 an open window! You dfd save 10
parcand Gn enargy Dillg by oeflng

Monthly Energy Cost Comparison Example

: &7 {573 T i ol sacsbnc SO

$130 e e

AKE ylul hOmE 883 PR

2N B N 8
By [y sieaheEnts o

Source:
http://gigaom.com/cleantech/chart-google-microsoft-energy-smackdown-
powermeter-vs-hohm

‘... consumers can ... start the process of
predicting, monitoring and eventually managing
energy use. Microsoft also plans to offer an API
for third-party vendors to build devices and
software.”

“... Hohm as the first step to working with smart
devices and ultimately moving into the control
layer for energy systems, either working with
utilities to turn down appliances with smart
plugs or developing smart charging software.”

,Hohm is free to consumers, but Microsoft
plans to charge utilities for services eventually,
likely when it moves more into the energy
control systems. The energy industry is a
strategic business area that Microsoft is moving
into. “

ICE 2011: Workshop Session - Enterprise Interoperability Services, 22 June 2011

Copyright 2011 Siemens IT Solutions and Services GmbH - P15



What will the future look like?

— -

—

Large centralized power plants still supply

the majority of power demand Renewables supply 30% of
power demand

il T T ek W e P S

il = C02 emissions are -
""r - constantly on display : : '
E Micro generation as part of

smart buildings

CO: Imil"“'

%

Car-parking for plug-in vehicles, buy
or sell electricity shaving peak loads

Very large and very small generation
plants need to be managed in
parallel

Wireless sensors and smart
metering coupled to load
management and market driven

TR Storage plants buffer

volatile generation

"1_’ "5
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... or why revolutions rarely happen

You say you got a real solution
Well, you know
We'd all love to see the plan

You ask me for a contribution
Well, you know
We're doing what we can

Lyrics of the song “Revolution’,
Lennon/McCartney, 1968
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Thank you
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