INTELLIGENT INFRASTRUCTURE
FOR EUROPE'S REGIONS

Blockchain interactive power systems for
cooperative community development

Smart
q Energy
l—/ Systems I_ISD LIECHTENSTEIN INSTITUTE FOR
ERA-Net STRATEGIC DEVELOPMENT

MISSION I.IS LIECHTENS

STRATEGIC DEVELOPMEN

We pursue Rapid Regenerative Infrastructure Deployment (RRID) by integrating
science, engineering, economics and finance with city, regional and infrastructure design,
community planning and development.
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STEIN INSTITUTE FOR
FORWHOM I_IS TRATEGIC DEVELOPMENT

We work for cities, towns, regional organisations, international aid bodies
and private companies focused on the business of sustainable urban and regional
development.

LIS LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT

CONSULTING

Delivers sustainable
design & development
based on renewable
energy sources, &
regenerative infrastructure
strategies for cities,
agglomerations and
regions.

RESEARCH | ACADEMY

Is a competent &
experienced research
partner for EU & global
research alliances.

Programs promoting &
organising events, master
classes & training.

FINANCE

A community & action
oriented financial advisory
& engagement arm.
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WHAT WE OFFER

We focus on the global delivery of:
*  RENEWABLE ENERGY PLANNING
* ZERO-CARBON URBAN DESIGN

*  WATER SENSITIVE URBAN DESIGN#

LIS

» SUSTAINABLE INVESTMENT FACILITATION

OUR NETWORK TEAM

Prof. Tony Wong

Director, Cooperative Research
Centre for Water Sensitive Cities

Prof. Peter Droege
Director, LISD
pdroege@eurisd.org

Prof. Bernd Hirschl
Research manager, IOW
Institute for Ecological
Economy Research

LIS

<%

Allan Jones MBE

Director, Allan Jones Energy and
Climate Change

Prof. Carmen de Jong

Faculty of Geography &
Management, University of
Strasbourg

LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT

LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT

Uli Hellweg

Managing Partner, Hellweg Urban
Concept

\. y,
Eduard Balcells

Director, Eduard Balcells
Architecture+Urbanism+Landscap
e
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LIS LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT

PROJECTS

Energie- und Klimaatlas Bodensee-Alpenrhein
Energy- and Climate Atlas Lake Constance-Alpine Rhine
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o ot

Il oekom
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o o1

Bodensee Alpenrhein Energieregion INTERREG Research Project

EIN INSTITUTE FOR

PROJECTS

Erneuerbares
Liechtenstein

Renewable Liechtenstein Research Project
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PROJECTS

Future Concept
Renewable Wilhelmsburg

IBA Hamburg Energy Atlas

©2018 LISD.All Rig

LIECHTENSTEIN INSTITUTE FOR
PROJECTS I.IS STRATEGIC DEVELOPMENT

Janschwalde Power Station Masterplan, Studio Lusatia 2016

©2018 LISD.All Righ



I-I SD LIECHTENSTEIN INSTITUTE FOR

STRATEGIC DEVELOPMENT

REGENERATIVE

Renewable Energy -
and Beyond - P
for Cities

0
RENEWABLE

ENERGY AUTONOMY IN ACTION

The Renewable City
K o e
La citt
rinnovabile Environments

T

Books by Prof. Peter Droege, Director LISD

©2018 LISD. Al Rights

IECHTENSTEIN INSTITUTE FOR

TRATEGIC DEVELOPMENT

2008 Urban Energy Transition |5t Edition:
From Fossil Fuel to Renewable Power

©2018 LISD. Al Rights Reserved.
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LIS LIECHTENSTEIN INSTITUTE FOR

STRATEGIC DEVELOPMENT

J Second Edition

Urban Energy Transition
From Fossil Fuels to Renewable Power

Edited by Peter Droege

2018 Urban Energy Transition 2" Edition:
Renewable Systems for Cities and Regions

LISD IEI Blockchain Germany
with Power Ledger (Australia), EURAC Italy,

other candidates:: Austria, Slovakia, Sweden, Turkey

LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT
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CONTEXT

© 2018 LISD.All Rights Reserved.

Transport energy: 95% petroleum dependent
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I-I SD LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT

Fossil fuel air pollution:
annual health costs in Europe: 100 billion Euro

© 2018 LISD.All Rights Reserved.

IECHTENSTEIN INSTITUTE FOR
S TRATEGIC DEVELOPMENT

Dependence on non-renewable resources:
massive and mounting military risks and costs

Burning oil fields of Abadan in 1980-88 Iran-Iraq war

© 2018 LISD.All Rights Reserved.
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Annual fossil fuel consumption increased by 500% since 1950

LIS LIECHTENSTEIN INSTITUTE FOR
M

PMENT

on By Volumd
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Carbon dioxide concentrations in the atmosphere, 1000-2018 A.D.

Quelle: Scripps, ORNL und IPCC.
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2020

action horizon

07.06.2018
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>150%

emissions reduction:
renewables+C-seq

100%
renewable

07.06.2018
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Solarsiedlung, Freiburg, Germany, Rolf Disch

MODELING

07.06.2018
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LIS LIECHTENSTEIN INSTITUTE FOR

STRATEGIC DEVELOPMENT

baernet.org
University of Liechtenstein

LIS LIECHTENST! STITUTE FOR
STRATEGIC DI OPMENT
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ITENSTEIN INSTITUTE FOR
TRATEGIC DEVELOPMENT

I-ISD LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT

Electrical energy

Thermal Energy Energy carrier

Photovoltaics l Solar collectors l

| Wind power | |E |

| Hydropower | | E

| Special options | | E
[

Deep geothermal l
==

BE

Special options | | T

Ambient heat

Ground source

=
=0
1

| Special options

©2018 LISD.All
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I-I SD LIECHTENSTEIN INSTITUTE FOR

STRATEGIC DEVELOPMENT

Deckungsgrad Strom 2010 in %
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I-I SD LIECHTENSTEIN INSTITUTE FOR

STRATEGIC DEVELOPMENT

Deckungsgrad Strom 2050 in %
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LISD LIECHTENSTEIN INSTITUTE FOR

STRATEGIC DEVELOPMENT

Deckungsgrad Wérme 2010 in %
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LISD LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT
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LIS

15000 -
12000
Extra muros ermeverbar
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§ Wind
2 B Wasser
6000
Biogas
. Blomasse
. Geothermie
30007 ~@— Bedarf
0 4 . . v
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Regional renewable power: self sufficient by 2030: in heat and e-mobility by 2050

©2018 LISD.All Rights Reserved

2000 1
0 2 0 2 2050
~4000 1
"3‘ Externe Kosten
w -6000 - Trelbstoffe
g W Warme
| Strom
-8000 1
-10000 1
-12000
-14000

Systematic cumulative differential
cost increases of conventional system versus developing renewables
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18



6,001

5,00

4,00

3,00

2,00

€O,/ EW-a

1,00

0,00
2010

-1,00

CO-CREATIVE POLICY FRAMEWORK

LISD LIECHTENSTEIN INSTITUTE FOR
STRA IC ELOPMENT

B Feuchtgebiete
=Wwald

O Landwirtschaft/Ackeriand
B Gonfchen

DTreibstoffe

BWarme

oStrom

Atmospheric CO, reduction: tonegaite balance bio-sequestration
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I-ISD LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT

©2018 LISD. Al Rights Reserved.

GRID OF GRIDS

©2018 LISD. Al Rights Reserved.
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LISD MIT POWER LEDGER + ABB I.ISD E\TFFETTEzr‘Jng\ErJE\%mEEE FOR
Energy and grid transformation
Transition from a centralized to a distributed grid
Traditional grid New grid
./" \
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L
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New developments are accelarating the transition

©2018 LISD. Al Rights Reserved,

LISD MIT POWER LEDGER + ABB I.IS E\TFFETTEzr‘Jng\ErJE\%mEEE FOR
Energy and grid transformation
Evolving ecosystem due to growth in distributed capabilities
é « Growth in DER
0 . é WOt Ve ~ Bidirectonal power
s00 & Sembssion and information flows
00 . Grd need
| Owtribution & e b Tt
b & distributed network
+ Consumers become
$ " ", want
maximum valee from
i + @Ei‘# 9 d ==
© Utiities need new
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Prosumers Residentiel
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LIECHTENSTEIN INSTITUTE FOR
(LRI I (FOWAER (UEADIEIER /A1 I.ISD STRATEGIC DEVELOPMENT

Energy and grid transformation
New opportunities for digital solutions and services at the edge of the grid

et ?“_:".,. I‘:"“" B e
£ Wi BFY @ =<
8 # e

Smart Energy for districts and
neighbourhoods: Mesto Malina

07.06.2018

22



07.06.2018

23



07.06.2018

Spisska Nova Ves Example of historic Slovak town center merging urban and green character

©2018 LISD. Al Rights Reserved.

©2018 LISD. Al Rights Reserved.

24



LIS LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT

PROJECTS

Mesto Malina Eco Masterplan, Malacky, Slovakia

EKT BRATISLAWA — FOSSILENERGIEFREI

What's wrong with this picture? Nuclear Power Plant at Bohunice, Slovakia

07.06.2018
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Value added solar investment

© 2018 LISD. All Rights Reserved.

I-IS D LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT

The future is electric.

© 2018 LISD. All Rights Reserved.
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And renewable.

The age of the active house:
My home, my filling station
© BMVBS Werner Sol bek Stuttga rt
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It is easy to achieve surplus energy in houses
© Green Residence S.A.

©2018 LISD. Al Righ

Weberhaus + Mitsubishi
package home and car

07.06.2018
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I-I SD LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT

Energy options for Mestc

1 Traditional: natural gas and power grid

2 Hybrid: central power and heat; distributed
options

3 Advanced: all-electric power and heating/cooling

07.06.2018
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LI SD LIECHTENSTEIN INSTITUTE FOR
STRA C OPMENT
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I-IS D LIECHTENSTEIN INSTITUTE FOR
STRATEGIC DEVELOPMENT
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Blockchain benefits

Fast, cheap, secure, transparent, permanently
recorded settlements of multi-party transactions.

Fostering of trading ecosystems and markets.

A direct system without intervention by other parties.

From trade to finance

The first years of the feed-in and reverse metering era:
simple trades of supply and demand.

The Smart Energy Web emerges, enabling a multitude
of service and supply transactions by all producers,
consumers, storers and carriers.

Blockchain technology permits the instant execution of
energy actions: dispatch, prosumption, trade and
various models of development finance.

07.06.2018
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The Power Ledger Platform

Closed-loop Spark ’
Trading Sparkz Flow (Trading) Fg:g) z (Transaction
Ecosystem
[ A
- Application Host :
Consumer Prosumer - Power Ledger
_Sparkz - Network Provider
. Sparkz $ For Sparkz
or Redeemed Redeemed Spark:
Sparkz parkz
Sparkz P $ (Transaction Fees)
Application Host
Sparkz Pool
Sparkz
Blockchain : POWR POWR ower Ledger Token :
C Public Token Application Host Exchange :
Environment Exchange :
$ For POWR Sparkz (Smart Contract) ~ :
................................ H

POWR Flow (Platform Protocol)

The benefits

Improves
economics for
solar PV and
battery storage

Fixes the split-
incentive problem
between owner
and ten

Decreases waste
of electricity in
transmission

Boosts the
utilisation and
value of network
assets

Provides platform
for community-
owned services

07.06.2018
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BIG DATA & SENTIENT ALGORITHMS

Many thanks!

Liechtenstein Institutes for Strategic Development
- MarienstraBBe 19-20, 10117 Berlin, Deutschland, www.eurisd.de

regsys@eurisd.de

LIS

LIECHTENSTEIN INSTITUTE
FOR STRATEGIC
DEVELOPMENT
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