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Fossil Region Alpenrheintal 2013
the demand side of energetic inefficiency

The supply side of urban energetic inefficiency:
Fossil and nuclear reactors waste energy and water /
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Water pollution and waste in fossil fuel mining, processing, transportation

Coal mining
Oil production
Petroleum refining
Tanker accidents
Pipeline spills
Natural gas supply
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Fossil fuel combustion — over 80% of final energy demand
Renewable: 16.7%. Nuclear: 2.7% (REN21 2011 Global Status Report)
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Petroleum: 95% of global transport energy
90% of industrial production - including food
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Fossil fuel air pollution:
annual health costs in Europe: 100 billion Euro

Dependency on non-renewable resources:
massive and mounting military risks and costs
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Global fossil carbon emissions, 1800-1950

Quelle: Scripps, ORNL und IPCC.
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Carbon dioxide concentrations in the atmosphere, 1000-2013 A.D.

Quell: Scripps, ORNL und IPCC.
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Carbon dioxide concentrations in the atmosphere, 1000-2013 A.D.

Quelle: Scripps, ORNL und IPCC.
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Conventional GHG emission reduction scenarios
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Conventional GHG emission reduction scenarios

Quelle: Center for Energy and Environmental Policy, University of Delaware.
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Drainage and denuding of
East Asian rain forest moors:

Drainage and denuding of

East Asian rain forest moors:
ignored climate killer ignored climate killer

* Moor drainage releases each year 630
million tons CO,e into the atmosphere
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Drainage and denuding of
East Asian rain forest moors:

ignored climate killer

* Moor drainage releases each year 630
million tons CO,e into the atmosphere

 This equals the savings aimed at in the
entire Kyoto Protocol
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‘Works Production (COPNOL)

2018

At the peak: systemic risk oil dependency
Dept for Future Analysis, Centre for the Transformation of the German Defense Forces 2010

VRS
LIECHTENSTEIN

I VERSTAT
LIECHTENSTEIN




11.11.2013

Work Production (COWNGL)

1985 2000 2004 2008 208 2010 215 20

At the peak: systemic risk oil dependency
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Dept for Future Analysis, Centre for the Transformation of the German Defense Forces 2010 /
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#Gross Hubbert Curve

4 Net Hubbert Curve

Net peak
EROI from 1:100 (1930) to 1:10 (2010): from bell curve to shark fin
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WV 2011 - The EnergyReport - Renewables by 2050
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Global installed wind power
2013 Renewables Global Futures Report
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Germany - Great Britain
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Net savings until 2050: 573 Billion
with external costs 918 Billion

BMU 2012
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Switzerland: 80% of primary energy imported
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Autonomous energy system: national, regional, local
Model Japan - Harry Lehmann u. a. 2004-2009
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This virtual power plant runs since 2007

German industry live demonstration project
Enercon, Schmack Bioenergy and SolarWorld, 2007
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Regions and communities as distributed power stations
UK Greenpeace July 2005
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German push
to 100%:

Regions with
targets and
processes of
local
renewable
energy

autonomy
e 2012




11.11.2013

Communities and regional organisations can act as
renewable energy systems

Planners
Initiators
Approvers
Owners
Buyers

Advisors

I VERSTAT
LIECHTENSTEIN

=
> A Betreiber-
e 4 Betrieb und gesellacts
Produktion nung und  Wartung
von Anlagen Installation
und Kom-
ponenten

Production  Planning Servicing Operation

g0

The chain of communal value capture
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Company profits Local taxes Net incomes

Income tax Corporate tax

Direct communal value capture
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Communal value capture through renewable energy
in Germany total

2009 6,7 Billion Euro
2011 8,9 Billion Euro
2020 13,2 Billion Euro
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Model community, population 75.000

2020 7.2 Million Euro
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Municipal investors: capacity to climate neutrality by 2020

[ UNIVERSITAT
LIECHTENSTEIN




11.11.2013

Sacramento Copenhagen Jihnde
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Gussing, Burgenland — part of the Ecoenergyland Initiative
Renewable industries
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Germany’s renewable capital precinct /
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Berlin: solar planning framework L
Dagmar Everding & Ecofys for Senate of Berln 2008
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Options of renewable energy production
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Understanding urban-regional space as energy construct
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Legende
Stadt- und Landschaftsraumtypen BAER

Logende.
BAER-Raum
Metropotegion Zoren

Lake Constance-Alpine Rhine Energy Region: www.baernet.org /
Untrit chensen 2013
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Defining city and

landscape
prototypes
3 ¥
Present energy Defining efficiency
demand potentials
! 1
Future energy ing the p ial of re bl
demand energy production
[ I
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l Determining autonomy potential l

Greenhouse gas emissions
Costs performance

Visualisation: Graphs and GIS

Optimisation / Planning
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Goals and results

100% RE autonomy is possible within 15-35 years
Managing the region as carbon sink is possible

This will cost less than 200 Euro per year and inhabitant
It will create significant regional income and jobs
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Scenarios

Trend: projecting best practice forward
Innovation: autonomy, export — other goals

Thermal demand 2010

Wiarmebedarf 2010 in GWhia
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Thermal demand 2050 Trend Thermal demand 2050 Innovation
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Power demand 2010

Strombedarf 2010 in GWhia

Power demand 2050 Trend
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Renewable power production 2010

sStromproduktion 2010 in GWhia
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Degree of renewable power autonomy 2010

Deckungsgrad Strom 2010 in %
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Degree of renewable power autonomy 2050 Trend
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Power: Innovation scenario
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Thermal: Trend scenario
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Thermal: Innovation scenario Mobility: Trend
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Climate landscape
Soil impoverishing industrialised viticulture Climate stabilising: humus and biochar enriched, biodiverse
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Arosa: idyllic
landscape?
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Entlebuch, August 2005

VRS
LIECHTENSTEIN

Delinat Institute: Wallis biological viticulture

Investments in renewables 2010-2020
Annual investment under € 200 per inhabitant
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Cost comparison: systematic cumulative differential
Cost increases of conventional system versus developing renewables
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Arbeitsplatze

Regional gains: Jobs created 2010-2020: 5,300
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Regenerative Alps. Long overdue.
Are we ready?
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University of Liechtenstein
uni.li

EUROSOLAR
eurosolar.org

World Council for Renewable Energy
wecre.org

Lake Constance-Alpine Rhine Energy Region
baernet.org
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