
July 2008
All-time high

oil price
USD 148/barrel

crude oil

September 2008
World CO2 emissions
rise four times faster

than before 2000

22 Sep 2008
Highest single-day

jump in history:
USD 25/barrel

2014
50% household

coverage
with smart meters

2012
Power from photovoltaics

is economically
feasible (grid parity)

2015
German lignite coal

becomes competitive
again

2015
0.5 million plug-in electric

vehicles (PEV)

Source: BDI initiative Internet of Energy, publication “Internet of Energy”, date: December 2008
Members: ABB AG, Clifford Chance Partnerschaftsgesellschaft, EnBW Energie Baden-Württemberg AG, Figawa, Fraunhofer IESE, Fraunhofer IITB, FZI – Forschungszentrum Informatik, 
IBM Deutschland GmbH, Universität Karlsruhe (TH), Nokia Siemens Networks GmbH & Co. KG, RheinEnergie AG, Robert Bosch GmbH, SAP AG, Siemens AG, VISOS GmbH

Regulatory and Political Environment – Regulatory Measures in the Energy Sector 

Prognoses and Trends

Technological Development

Trade and Services

2008 2009 2010 2011 2012 2013 2014 2015 20162001 2002 2003 2004 2005 2006 2007

20
08

2030
Doubling of
demand for
natural gas

2015
CHP inside buildings

2,500 MW
installed capacity

2015
0.5 million plug-in

hybrid electric
vehicles (PHEV)

2015
Wind energy:
25,000 MW

installed capacity 2020
1 million PHEV/PEV

2020
Biogas, biomass inside buildings:

6,000 MWel installed capacity
Photovoltaics on buildings:

17,000 MWp installed capacity

2020
Distributed Energy

Resources (DER) contribute
more than 25%

to overall generation

2050
Doubling to

quadrupling of
global

power demand

2005
Global electricity

consumption:
18,235 TWh

General trends:
• Increase in energy demand
• Rising natural resource prices
• Price volatility 
• Fewer discoveries of natural resources 
• Depleting natural resources
• Lack of investment in infrastructure

        Anticipated date of occurrence               Anticipated end          Definite date

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

2000
Renewable Energy

Resources Act
(EEG)

2008
Eco-Design

Directive

2004
Greenhouse Gas

Emissions Trading
Act (TEHG)

2010
Installation of
smart meters

upon customer request

2002
CHP Act

2007
Decision to phase-out

coal subsidization
by 2020

2020
Phase-out of coal mining

subsidies

2004
1st amendment to
Renewable Energy

Resources Act
(EEG)

2005
Liberalization
in metering

(EnWG, §21b)

2002
Energy
Saving

Ordinance
(EnEV)

2000
Decision on

nuclear power
phase-out by

2021

2021
Nuclear power

phase-out

2007
Incentive Regulation
Ordinance (ARegV)

2003
Greenhouse gas emission
allowance trading scheme

(2003/87/EC)

2007
Energy-using
Products Act

(EuPA)

April 2007
EU 20/20/20 energy

targets

2006
Unified Protocols 

for standard market
communication

processes implemented
(BNetzA)

September 2008
Liberalization of

metering
(MessZV, GeLi Gas,

GaBi Gas)

1 Jan 2010
Installation of
smart meters
mandatory

in new buildings
(Directive

2002/91/EC)

30 Dec 2010
Introduction of load-variable

and variable time-based
rates (energy

saving incentives)

2008
Amendment to

CHP Act

2008
Direct marketing
of wind energy

2008
Monthly or quarterly
consumption billing

must be
offered (EnWG sec. 40)

Large-scale generation, distribution and storage of energy – paradigm shift in grid technology

Decentralized energy generation and storage

Smart Home – use of ICT for energy optimization in residential households

ICT infrastructure with smart metering

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 20202001 2002 2003 2004 2005 2006 2007

2010
Smart metering

roll-out

2014
First service

mashups

2008
Multi-utility &

smart metering
field tests

2008
Six E-Energy
pilot projects

launched

2009
Six "ICT for
E-Mobility"

pilot projects
launched 

2009
Evaluation of

home automation with
integrated DSM

2014
Real-time

meter reading
and monthly billing

established

December 2012
Completion of the

six BMWi E-Energy
projects 

2010
First household devices

equipped with DSM

2009
Standardized
smart meter
commercially

available 

2007
Hot topics

“Green IT” and
“IT for Green”

2009
European standard for

smart metering protocol
(CEN TC 294, WG2)2007

Google Inc. starts
energy initiatives 

RE<C and
Recharge IT

2014
FACTS introduced

on wide scale

2019
UCTE coupling

points strengthened

2020
Coal

phase-out

2008
Manual

switching operations
and manual

problem solving

2015
Systematic use of

fluctuating generators
for dynamic equalization

of power demand

2013
Temporary

occurrence of
load flow reversal

2013
Enhanced protective

function in place
in order to prevent

large-scale blackouts

2015
Problem management

for networks largely
automated

2008
Research pilot projects for

integrated AAL and
home automation

with preparation for DSM

2016
OLEDs ready for

market launch for general
lighting technology

2012
LEDs

have a market
share of 10%

in general lighting
(Philips)

2016
DSM introduced
on large scale

2011
Pilot projects with

a 10% proven
increase in energy

efficiency
due to “IT for Green”

2011
“White goods”
as controllable 

loads and storage
devices

(power shedding)

2010
Pilot projects on small
and micro CHP plants

(power-generating
heating)

2013
First

micro-grid
pilot projects

2015
DEMS

introduced
on wide scale

2015
Small or

micro CHP plants
with cross-energy

management
(roll-out)

2020
Roll-out for

virtual power plants

2019
Decentralized power

and heat storage devices
widely available

2012
Roll-out of
affordable 
integrated

home automation
and DSM

2007
Google Inc.

starts research
on renewable

energies

August 2008
Continental AG starts

production of
lithium ion batteries

for cars

2011
White goods
that can be

interconnected

2012
Pilot projects for

integrated home automation
and DSM, capable

of cross-energy
management

2007
Pilot projects on
smart metering in

private households

2017
Pilot projects for

virtual power plants
from micro-grid networks

2008
Power generation

as per demand

2008
Load flow without

effective monitoring

2008
Mainly

centralized
generation

and distributed loads

2008
Fixed protective functions

for protecting people
and equipment

2021
Nuclear power

phase-out

2014
Load flow control

mainly via
power electronics

2012
First use of
electric and

hybrid-electric vehicles
as storage devices

2020
CO2 capture

and sequestration (CCS)
available commercially

2006
Unna

virtual power plant
pilot project

2007
More

virtual power
plant pilot projects

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

2008
Monthly billing

is offered

2015
First

energy
brokers

2010
Prototype

application:
grid maturity model

2014
Grid maturity

model becomes
standard

2006
Allianz AG

enters
wind power

business

2012
Monthly billing

established

2017
Intermediaries

manage
aggregate demand

of end users

2011
Fines in the event

of blackouts

2013
Energy business

becomes part of the
European
Emission

Trading Scheme

2006
Unified Protocols

for standard
customer transfer

processes
implemented

(BNetzA)

2000
EEX Leipzig

2020
Global

Emission
Allowance

Trading Scheme

2015
Approaches for

establishing
decentralized

energy markets

2005
European
Emission

Trading Scheme
established

2015
Export

of German
E-Energy services
and technologies
(> EUR 10 billion)

2018
Real-time

energy trading
platforms

available to
end customers

2020
Dynamically
configurable

service mashups
(e.g., DSM + AAL)

established
on market

2001 2002 2003 2004 2005 2006 2007

2001 2002 2003 2004 2005 2006 2007

2001 2002 2003 2004 2005 2006 2007

2001 2002 2003 2004 2005 2006 2007

2001 2002 2003 2004 2005 2006 2007

Legend:

ICT for Energy Markets of the Future
Scenarios for Germany


