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B.A.U.M. ‐ facilitator for a smart future

Action Field Services/Projects

Research and 
Governance 
Projects

Smart Grids, electric mobility, 
renewable energies (consulting, 
communication, project 
management)

Consulting for 
regional and 
local authorities

Implementing climate protection 
concepts, creating master plans for 
city development, facilitating regional 
and city development processes

Consulting for 
enterprises

Implementing energy efficiency 
programs, supporting certification 
processes, technology networking
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A strong worldwide network

B.A.U.M. Consult 
GmbH - München Berlin

B.A.U.M. Consult 
AG - Hamburg

B.A.U.M. Consult 
GmbH - Hamm

B.A.U.M. e. V.

B.A.U.M. Group

and many more

Sociedade de Incentivo e 
Apoio ao Gerenciamento 
Ambiental 
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Sustainable Energy: 
a wide field of challenges
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A new era of energies

era of fire era of power
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Walls …
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.. are falling
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Topics

Alternative Energy Sources

The Smart Energy System

A New Market Design

It‘s about People

triangle 
of hope

Wird es gehen?

Solar

Wind

Geothermie

Biomasse

Gas

Öl

Kohle

Nuklear

Wasser
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Energy from air

source: Friedrich Ritter von Lössl
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Energy from the sea

siehe thematisches Netzwerk WaveNet der EU
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H2O‐Scraper: exploiting
unexploited ressources

20.11.2014Ludwig Karg, B.A.U.M. Consult 14

Energy and the Dance Floor
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Hydropower meets Art

16
20.11.2014Ludwig Karg, B.A.U.M. Consult

LifeCycle‐Towers

source: Rhomberg Bau
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Green green Energy
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My home – my Energy Castle

 grid parity of PV!

 home energy 
management …

 energy autarky?
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Topics

Alternative Energy Sources

The Smart Energy System

A New Market Design

It‘s about People

Integrating grids and homes
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ICT ‐ the Key Enabler
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Key Components

Market Place Operator

Drehscheiben-
operator

Grid
Operator

Producer / Consumer / Prosumer

Virtual 
Energy Flex 
Aggregator

Retailer

Market 
Place

Energy
Manager

Smart 
Applications

Data 
Warehouse

Smart 
Meter

Grid 
Operation 

System

Feedback 
system

Field 
Metering 

Units

Smart Meter 
Gateway

Energy Manager
Gateway

Source: E-Energy 
Ontology, TU Munich
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Market Place Operator

Grid 
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Energy Information System: a Potential Solution

20.11.2014Ludwig Karg, B.A.U.M. Consult 26

www.e-energy.de

Smart Energy made in Germany

27
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Butlers and Neighbourhoods
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Smart Energy with Polygrids

power 
grids

gas grid

mobility 
grids

heat 
grids
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Energy Pathways and Storage
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We streamline the messages 
(here: need for technologies to cope with fluctuation)

20% 40% 60% 80% 100% 120%

Demand Side Management

Feed-in management (wind and PV)

Existing and new, flexible power plants

Power to heat

Thermal energy storage 

Biogas digesters and storage tanks

Power to gas – methane in gas grid

Power to gas – hydrogen in gas grid

Emergency power systems

Pump water storage

Batteries – mobile

Batteries – stationary

Compressed air energy storage

Cryogenic energy storage

Flywheels 

Chemical energy storage

RE grid penetration

(first draft based on multiple sources)
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Hierarchical supply system
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gas grid

heat grid

power grid

ICT network

Holonic supply system

Ludwig Karg, B.A.U.M. Consult 3320.11.2014

heat grid

power grid

gas grid

ICT network
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Topics

Alternative Energy Sources

The Smart Energy System

A New Market Design

It‘s about People

Ludwig Karg, B.A.U.M. München / Berlin |  E-Energy Programme Information

Smart Energy: a System of Systems

centralized generation, 
hierarchical grid

Energy Provision 
System

cellular system with
autonomous parts (e. g. 
micro or nano grids)

distributed generation,  
levelled optimization

Energy Information System

cellular organism, de-
central processing and
control, encapsulation
of errors

central control, limited 
ICT with grid compo-
nents, generation and
consumption appliances

central control, bidirec-
tional communication to 
generation, storage and 
consumption

Energy Market 
System

monopol like 
market model

big number of market 
participants using open 
market platforms

regulated oligopol, new 
services, new functions 
(e. g. flexibility operator)

35
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Building blocks of future German 
energy system
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Supply

Grid Operation
Electricity 
Markets

Power 
Exchange

Balancing Market

Generation

Bulk 
Generation

Distributed Generation

Guaranteed 
Feedin

Regional 
Market

Capacity Market

Self ConsumptionDirect Marketing

New energy 
services

• Electronic market places
• Aggregators
• Flexibility Operators
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>>> ProsumerConsumer

Distribution 
Grid

Trading Sales

Transmission 
Grid
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EnergyEnergy

THE FUTURE INTERNET OF ENERGY

ICTICT

Benefits of using the future internet:

 lower costs for application development

 easy access for new partners

 scalability of applications

Internet

Future Internet of Energy: organizing many...

 (volatile) distributed energy production

 (flexible and unpredictable) consumers

 electric vehicles (as consumers and storage)

Smart 
Energy
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INTERNET OF THINGS AND SERVICES 

Device

Device

Sensor

Sensor
Actor

Future Internet Platform
(generic and domain specific enablers)GE

GE
GE

GE

APP APP APPAPP

usage area 1usage area 1

DSEDSE

GE GE

API LayerAPI Layer

APPAPP APPAPP APPAPP APPAPP

Smart EnergySmart Energy

DSEDSE DSEDSEDSEDSE

APP APP APPAPP

usage area 3usage area 3

DSE DSE DSE

GE GE
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Actor

PLATFORM AND APPS 
FOR THE SMART ENERGY WORLD

API LayerAPI Layer

APPAPP APPAPP

original trials plus open calloriginal trials plus open call

DeviceSensor

Smart Home 
and Prosumers
Smart Home 
and Prosumers

Virtual Power 
Plant

Virtual Power 
Plant

Electric VehiclesElectric Vehicles eMarket PlaceeMarket PlaceSmart FactorySmart Factory

GE

GE GE GEGE
GE

DSE

GE GE

DSE

DSE DSE
DSE

DSEDSE

Device Actor

APPAPP APPAPP APPAPP APPAPP APPAPP APPAPP APPAPP APPAPP

FINESCE SME contestFINESCE SME contest

APPAPP APPAPP APPAPP APPAPP

Phase IIIPhase III

DSE

now open!



© B.A.U.M. Consult GmbH, 2014 20

Topics
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Alternative Energy Sources

The Smart Energy System

A New Market Design

It‘s about People

The energy policy tetraeder

participation

security
of supply environmental

standards

economic efficiency
20.11.2014Ludwig Karg, B.A.U.M. Consult 42
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The smart consumer does exist

Switching retailer
on the internet …

Saving energy …

Being rewarded for 
my flexibility …

Generating energy
at home …

Using renewable
energies…

20.11.2014Ludwig Karg, B.A.U.M. Consult 43

www.S3C-project.eu
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kWh kW
m ³

km

What Customers want …

lm
° C
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Core Idea

Support energy utilities of the future to effectively cooperate with …
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Levels of Personal Needs

Individual 
Needs

Social Needs

Security Needs

Physiological Needs

Individual Fulfillment

Air, food, water, 
light, warmth

Closeness, love,
mobility

Creativity, transcendence

Success, spontaneity

Housing, work, 
security
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Developing People‐Centred Products

Individual 
Needs

Social Needs

Security Needs

Physiological Needs

Health and Security

Commodities

Prosumer 
Management

Energy 
Consulting 

Individual Fulfillment
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• Address End Users as Human Beings Instead
of As Points of Electricity Demands!

Cross‐cutting Success Factor 1

Sala‐Heby Energi (SE) 
Stepwise implementation of ToU‐tariff: 
consulting local end users to tailor the tariff 
structure to their needs and adjusting terms 
and conditions along the way.

Ludwig Karg, B.A.U.M. Consult 49

Getting people involved

20.11.2014 Ludwig Karg, B.A.U.M. Consult 50
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Cross‐cutting Success Factor 2

Obtain a Thorough Understanding of Your
Target Group!

InovCity (PT)
designing product bundles according
to customer segments

20.11.2014 Ludwig Karg, B.A.U.M. Consult 51

Business models for the new 
energy world

Ludwig Karg, B.A.U.M. Consult 52
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Cross‐cutting Success Factor 3

Emphasize a ‘sense of place’ by underscoring 
the local character of a smart energy project

Texel Cloud Power (NL)
Regionalise your project‘s name and logo to
frame the project into the local habitus,
taking into account regional attitudes and 
identities: ‘Texel smart self‐sufficient’
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Addressing the Citizen

Perth Solar City Campagne "Collective Impact" 
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Chalk board business

Corto Café in Rio de Janeiro
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Cooperatives for energy transition

Regional Energy Effciency Cooperative

Regional partnership
Municipality Citizens Banks Companies

Associations, 
institutions etc.
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Energy efficiency measures at any of 
the partners
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Cross‐cutting Success Factor 4

Draw Upon Community Dynamics!

Eueco (DE) 
Standardizing community processes for local 
energy cooperations with a reliable IT support 
system

20.11.2014 Ludwig Karg, B.A.U.M. Consult 57

Extreme direct marketing
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Wildpoldsried: 
the 2020 village in the Allgäu

 2.500 people

 2.500 cows

 9 windmills, biogas plant 
25.000 m² PV 

 50 full electric vehicles

 controllable substation

 400 kW battery

 180 PMUs
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What we share … … and what we don‘t

Quelle: Sharity – Die Zukunft des Teilens; 
Gottlieb Duttweiler Institut, Studie Nr. 39, 2013

Sharing Economy

20.11.2014Ludwig Karg, B.A.U.M. Consult 61
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Integrating energy and mobility

Ludwig Karg, B.A.U.M. Consult 62

What we share … … and what we don‘t

Quelle: Sharity – Die Zukunft des Teilens; 
Gottlieb Duttweiler Institut, Studie Nr. 39, 2013

Sharing Economy
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Crosscutting Success Factor 5

Test Before Roll‐out: Ensure Functioning
Technological Equipment!

Technological Development

Implementation PhaseAdjustment phaseDesign Phase

Plan a friendly user 
trial and qualitative 
interactions to detect 
malfunctions or flaws 
in the overall design.

Rollout functioning 
equipment and be prepared 
for questions and concerns of 
field test customers: Smooth 
processes are a prerequisite to 
acceptance

Include ‘consumer’‐
experts such as social 
scientists, but also trained 
installers or customer 
service

MOMA (DE) ‐ Energy@home (IT) ‐ Smart Metering Projekt (DE) – Linear (BE)

20.11.2014 Ludwig Karg, B.A.U.M. Consult 65

Cross‐cutting success factor 6

Give personal attention and building trust over 
time!

InovCity (PT)
Online forum with a Dr. Energia figure to humanise 
the relationship between supplier and consumer

20.11.2014 Ludwig Karg, B.A.U.M. Consult 66



© B.A.U.M. Consult GmbH, 2014 32

It is about people!

The Utility of the Future!?

67
20.11.2014Ludwig Karg, B.A.U.M. Consult

Crosscutting Success Factor 7

Motivate End Users with Fun and Good News! 

OSCAR (CH)
Gamification approach to foster energy awareness, 
provide hints and tips and to collect end user data. 
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B.A.U.M. Consult GmbH München

Gotzingerstr. 48/50
81371 München 

+49 (0)89 189 35 0
muenchen@baumgroup.de

B.A.U.M. Consult GmbH Berlin

Fanny-Zobel-Str. 9
12435 Berlin

+49 (0)30 53 60 18 84 0
berlin@baumgroup.de

www.baumgroup.de

Ludwig Karg

L.Karg@baumgroup.de
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