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Global push factors
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Annual fossil fuel consumption increased by 500% since 1950
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Carbon dioxide concentrations in the atmosphere, 1000-2013 A.D.

Quelle: Scripps, ORNL und IPCC.
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Temperature above pre-industrial
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Draining and Deforestation:
Moorlands of the
East Asian rainforests

* Moorland draining releases 630 million
tons of CO, equivalent annually

¢ Equals the overall emission reduction
target of the entire Kyoto Protocol
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Climate feedback mechanisms: example melting permafrost releasing methane

. -
What is the worst case seemasiosin final'global temperature rise?
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Astrophysicists like Carl Sagan and Stephen Hawking said: look at Venus at 450 degrees

Earth; same size as Vénus buffurther from the sun, may end up with 'only' 250 degrees
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Final energy (E)a)
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The sun is a powerful‘reactor heating the'Earth by 300 degrees — no energy shortage
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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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National pull factors

until recently —
the FiT - global success:
applied in over 50 countries
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German fossil fuel imports in 2011:

86 Billion €
doubled since 2000
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Net savings until 2040: 30 Billion
with external costs 352 Billion

BMU 2012
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Net savings until 2050: 578 Billion
with external costs 918 Billion

BMU 2012
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German push
to 100%:
55/75

Regions with
targets and
processes of
local

renewable
energy
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Betreiber-
gesellschaft

Betrieb und

Planungund Wartu
Produktion .. llation &

von Anlagen
und Kom-
ponenten

Production  Planning Servicing Operation
AEE 2011

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

Income tax Corporate tax

Direct communal value capture
AEE 2011
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Communal value capture through renewable energy
in Germany total

2009
2011

2020

16W 2011

6,7 Billion €
8,9 Billion €
13,2 Billion €
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Municipal investors: capacity to climate neutrality by 2020
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Germany’s renewable capital precinct
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Berlin: solar planning framework
Dagmar Everding & Ecofys for Senate of Berlin 2008
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Constance
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Renewable energy options

Electrical energy Thermal Energy Energy carrier

Photovoltaics . Solar collectors I

Wind power | T
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Regional renewable power: self sufficient by 2030: in heat and e-mobility by 2050
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Atmospheric CO, reduction: bio-sequestration

Liechtenstein Institute for Strategic Development AG Vaduz

Soil impoverishing industrial agriculture
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Climate landscape
Climate stabilising: humus / biochar enriched and biodiverse
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Wood highrise
Bad Aibling
Bavaria

2012

Building materials
biochar & other
carbon stores
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Power Sector

Electricity
continues to
dominate policy
makers’ focus

Countries with Renewable Energy Power Policies, by Type, 2015
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REN21 Renewables 2016 Global Status Report

Source: REN2! Policy Database
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Power Sector

Estimated Renewable Energy Share of Global Electricity Production, End-2015

e Wind 3.7%
16.6%
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¢ Renewables accounted 28.9% of global power generation capacity and 23.7%

of global electricity demand

* Renewables made up for 60% of net additions to global power capacity
« Total RE power capacity: 1,849 GW, an increase of almost 9% over 2014
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Global Investment in Renewable Energy

: Global New Investment in Renewable Power and Fuels, Developed, E
Global new investment 2005-2015 e xoborlt i
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Solar PV

Capacity added:
+50 GW

Total capacity:
227 GW

Annual PV market
in 2015 was nearly
10 times the
world’s cumulative
solar PV capacity of
a decade earlier

Solar PV Global Capacity and Annual Additions, 2005-2015
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Solar PV

22 countries had
enough PV capacity
at end-2015 to meet
more than 1% of
their electricity
demand, with far
higher shares in
some countries

=> ltaly 7.8%

=> Greece 6.5%
=» Germany 6.4%

Solar PV Global Capacity, by Country/Region, 2005-2015
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Wind Power

63 GW of capacity were
added

Total capacity: 433 GW

Offshore, an estimated
3.4 GW of grid-
connected capacity was
added in 2015, for a
world total exceeding
12 GW

ity, 2005-2015
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Concentrating Solar Thermal Power (CSP)

Total capacity: 4.8 GW

With +0.4 GW added,
this represents an
increase of 10%.

Markets continue to
shift to developing
countries.

Concentrating Solar Thermal Power Global C.

ity, by Country/Region, 2005-2015

™ Restof World
4 Spain
B United States.

World Total

4.8 Gigawatts

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

REN21 Ranewables 2016 Global Status Report
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Solar Thermal Heating and Cooling

Total capacity of
water collectors

Solar Water Heating Collectors Global Capacity, 2005-2015

. GRawarty thermal
increased by more 2 Word Total
than 6% in 2015, . m:::::m 435 Gigawatts-thermal
bringing operating 0
global solar thermal -
capacity to about
435 GW,,, 0
L pnll I
The slowdown in R I
market growth 2005 2006 2007 2008 2009 2010 2011 2012 2003 2014 2015
continued in 2015.
REN21=E:
REN21 Renewables 2016 Globa! Status Report O] . [0] <[ &)
Source: IEA SHC.
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Transport Sector
Countries with Renewable Energy Transport Obligations, 2010-2015 E
Renewable Transport
energy

accounted for
an estimated
4% of global
energy demand
for road
transport in
2013, up from
2% in 2007
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Distributed Renewable Energy for Energy Access

Little quantitative information
exists on DRE markets, but
information available indicates
that markets are significant

DRE solar PV markets

continue to flourish:

=» 44 million off-grid pico-
solar products sold

=» Represents annual market
of USD 300 million

=» 70 countries had off-grid
PV capacity or
programmes to support
off-grid PV

Number of Solar Lighting Systems
in Top Five Countries, End-2014

g Solar Lighting Sywters.

oo 960,000
Tanzania 790,038

ey 764900

Cibiogia 61,650

Uganda 81382

Number of Biogas Installations
in Top Five Countries, End-2014

Dicgas Inatataticns

Ova 43,000,000
s 47901000
Nepal

Vietrom

Bargladesh |37.055

REN21 Renewables 2016 Globa! Status Report
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Number of Solar Home Systems
in Top Five Countries, End-2014
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Distributed Renewable Energy for Energy Access

Little quantitative information
exists on DRE markets, but
information available indicates
that markets are significant

DRE solar PV markets

continue to flourish:

=» 44 million off-grid pico-
solar products sold

=» Represents annual market
of USD 300 million

=» 70 countries had off-grid
PV capacity or
programmes to support
off-grid PV

Number of Installed Clean (g
Cook Stoves in Top Five {
Countries, 2012-2014

\
3
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Installations in Top Five
Countries, End-2014
S i l
REN21 Renewables 2016 Global Status Report
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Number of Solar Lighting
Systems in Top Five
Countries, £nd-2014

- e Lightg S

Number of Solar Home
Systems in Top Five
Countries, End-2014
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Distributed Renewable Energy for Energy Access

2015 saw positive
market trends and
increased investment in
DRE

Innovative business
models continued to
mature and expand

DRE deployment in 2015
received policy support
through a variety of
policy types and
incentives

Capital Raised by Off-Grid R ble Energy Companies in 2015

JSD 276 millior Mason USD

80
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REN21 Renewables 2016 Global Status Report
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Jobs in Renewable Energy

Global employment
continued to increase
by 5% in 2015

An estimated 8.1
million direct and
indirect jobs in the
renewable energy
industry

Leading employers in
2015 were China,
Brazil, the United
States, and India

Jobs in Renewable Energy

weem. fRORT RERED RR0D POROD HRRDE
pieed tieee peeed 10e9E 9N
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FP008 0998 99 = 8.1 mition Jobs
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REN21 Renenadies 2016 Global Status Report

Source: IRENA
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City and Local Government Renewable Energy Policies

100% Renewable Energy

movement expanded in

2015:

=» Byron Shire, Coffs
Harbour, and Uralla
in Australia

=» Oxford County and
Vancouver in Canada

=>» US cities of
Rochester
(Minnesota) and San
Diego (California)

Liechtenstein Institute for Strategic Development AG Vaduz

Feature: Community Renewable Energy

Consolidated data on
community initiatives are very
limited

Since 2008, there has been a

marked rise in initiatives

focused on community

renewable energy, especially

in Europe:

=» Europe: more than 2800
energy co—operatives

=» Germany: 772

=» The Netherlands: 500
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German dynamics

DER STROMMIX IN DEUTSCHLAND 2016

Anteil der Energietrdger an der Bruttostromerzeugung in Deutschland

Ak Sonst.

Kernenergie ﬂp Windkraft

TWh [Mrd. kWh] Biomasse
Braunkohle
» Photovoltaik
@ Wasserkraft

Steinkohle

Daten: AGEB e.V. German power mix 2016 (€ @ ) STROM-REPORT.DE
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STROMERZEUGUNG PHOTOVOLTAIK 2016

Monatliche Solarstromproduktion in Deutschland Monthly PV output 2016
38 TWH [Mrd. kWh] in 2016 2015
Mehr Sonnen-
als Atomstrom 5,2 54 51
* 1
51
4,1 4,2
4
@ Bester
9 September
2,6
2 1,8
1,4
11
1 0'7 019
an Feb Mar Apr Mai un Jul Aug Sep Dkt Nov Dez
Quelle: Fraunhofer ISE, UNB, EEX ~ Datum: 13.01.17 (@ STROM-REPORT

PHOTOVOLTAIK IN DEUTSCHLAND
Installierte Gesamtleistung pro Bundesland in Megawatt [MW] Ende 2016

Germany:
3 e geographic distribution of
M’{ 1555 PV production in 2016
52
HB
44
NI B
3.641 125

Gesamtleistung: 41.262 MW

©@@®E® STROM-REPORT
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EIN KRAFTWERK IN IHRER NACHBARSCHAFT ?

Akzeptanz von Kraftwerken im eigenen Wohnumfeld

Popular acceptance levels of nearby power plants

13% Solarpark
/ﬂ\ /i\ I 52% Windanlage
/K\ 38% Biogasanlage
19% Gaskraftwerk
’"‘ 6% Kohlekraftwerk
I 5% Atomkraftwerk

Daten: AEE, TNS Emnid ~ 1.000 Befragte Stand:09]2016 (c9)(#)(@) STROM-REPORT.DE

INVESTITIONEN UND VERGUTUNG PHOTOVOLTAIK
Investitionen in den Bau neuer Anlagen und EEG- Vergiitung 2000 - 2016

EEG-Einspeisevergiitung in Cent|kWh nvestitionen in Mrd. €
fir mittlere Dach-Anlagen Change in feed-in tariff (line) vs investments (bars)

50,6 50,6
48,1

Daten: BMWi, Bundesnetzagentur @@@ STROM-REPORT
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AUSBAU DER PHOTOVOLTAIK 2010 - 2015

Gesamtleistung der neuinstallierten Anlagen pro Jahrin Deutschland

Einspeisevergiitung in Cent mittlere Dachanlage 30 kwp Annual new PV installations
red line: feed-in tariff progress
14 75 76 ( progress)
35,4 ct
33
12,06 ct
1,9
0,3
2010 2011 2012 2013 2014 2015

Daten: Bundesnetzagentur, BSW Solar @@@ STROM-REPORT.DE

PHOTOVOLTAIK-ARBEITSPLATZE IN DEUTSCHLAND

Beschaéftigung in der Photovoltaik-Branche in Deutschland 2008 - 2014

2013 201

2008 20089 2010 20 2012

Development of jobs in PV industry
2016: down to around 30.000

107.800 110.900 100.300

64.700

57.000 56.000 .
~ 50.000

Daten: BMWi, BSW-Solar Stand: 032015 €@ (© STROM-REPORT.DE
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Conclusion: an equitable, clear and
simple feed-in tariff is important for
innovation, prosperity, employment
and climate

EUROSOLAR
European Association for Renewable
Energy — www.eurosolar.org
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LISD

Liechtenstein Institute for Strategic Development

eurisd.org
Building sustainable infrastructure

pdroege@eurisd.org
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