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Presentation Notes
TODO/optional: Global Carbon Projekt / Spiegel Online


Wir sind nicht auf dem richtigen Weg.

Data: CDIAC/GCP
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Presentation Notes
Das ist ein Update von dem Bild auf S. 18 von hier: http://folk.uio.no/roberan/docs/Jackson_etal2015-Bridgev45n2.pdf Man koennte als Quelle einfach: updated version of Jackson et al. 2015 angeben. 


Zeigt die Klimapolitik bereits Wirkungen?
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Die Risiken des ungebremsten Klimawandels

(°C relative to 1986-2005)

(°C relative to 1850-1900, as an
approximation of preindustrial levels)
Global mean temperature change
Global mean temperature change
(°C relative to 1850-=1900, as an
approximation of preindustrial levels)
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2100 systems  events impacts events

Level of additional risk due to climate change

Quelle: Darstellung von H. J. Schellnhuber
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LETTER

Global non-linear effect of temperature natur C
on economic production

Marshall Burke'?*, Solomon M. Hsiang™** & Edward Miguel*-*
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Quelle: Nature, doi: 10.1038/nature15725
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Presentation Notes
Figure 4 | Projected effect of temperature changes on regional economies.
a, b, Change in GDP per capita (RCP8.5, SSP5) relative to projection using
constant 1980–2010 average temperatures. a, Country-level estimates in 2100.
b, Effects over time for nine regions. Black lines are projections using point
estimates. Red shaded area is 95% confidence interval, colour saturation
indicates estimated likelihood an income trajectory passes through a value27.
Base maps by ESRI.


Die Risiken des Klimawandels hangen von den
kumulativen CO,-Emissionen ab...
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Presentation Notes
Cumulative CO2 emissions from 1870 in GtCO2: 2550–3150 GtCO2


Ressourcen und Reserven, die bis 2100 im

Boden bleiben miissen

BSSZTZ& (Median im Vergleich zur Baseline, AR5 Database)
bis 2100 mit CCS[%] ohne CCS [%]
Kohle 70 89
Ol 35 63
Gas 32 64
O L) o Quelle: Bauer et al. (2014); Jakob/Hilaire (2015)
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Presentation Notes
The analysis of the long-term costs of mitigation highlights the uncertainties in evaluating future costs and the important influence of normative choices made in this analysis.
Scenarios in which all countries of the world begin mitigation immediately, where there is a single global carbon price, and all key technologies are available, have been used as a cost-effective benchmark for estimating macroeconomic mitigation costs.
Mitigation consistent with the 2°C goal involves annualized reduction of consumption growth by 0.04 to 0.14 (median: 0.06) percentage points over the century relative to annualized consumption growth in the baseline that is between 1.6% and 3% per year. Estimates do not include the benefits of reduced climate change as well as co-benefits and adverse side-effects of mitigation. Estimates at the high end of these cost ranges are from models that are relatively inflexible to achieve the deep emissions reductions required in the long run to meet these goals and/or include assumptions about market imperfections that would raise costs.
Mitigation costs generally increase with the stringency of climate policy.


Knapper Deponieraum der Atmosphire — Uberangebot
an fossilen Energietragern
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No Policies

Reference
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Re-directing investments
from fossils to low carbon
and efficiency solutions
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Primarenergie
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Die beabsichtigten national festgelegten Beitrage
(,,INDCs”) widersprechen dem angestrebten
Temperaturziel

Gunstige, ausgiebige Kohlevorkommen fordern eine ,,Rekarbonisierung” des
Energiesystems in einigen Teilen der Welt
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Remaining CO2 budget for 2°C  CO2 emissions projected by NDCs  CO2 emissions projected from
compatible pathway (2016 - 2100) (2016-2030) existing (dark) and planned (light)
coal power plants

*Alle Budgets sind betrachtlichen Unsicherheiten unterworfen, vgl. Edenhofer et al. (2017)
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Geplante Kohlekraftwerke im Jahr 2016
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Report of the High-Level Commission
on Carbon Prices

Joseph Stiglitz and Nicholas Stern
Co-chairs of the Commission

May 29, Berlin, Germany

O i, S—
g — —_— =

SR Technische "E
r reh Institute on ;

Universitat
mmi nd Climate Change

Berlin



e Basierend auf der Analyse von drei Ansatzen:
technische Roadmaps, nationale Roadmaps, globale Modelle

e Bendtigter CO,-Preis zur Umsetzung des Paris-Abkommens:
40-80 S/t CO, bis 2020 und 50-100 $/t CO, bis 2030

e Dabei wird angenommen, dass die Bepreisung komplementiert wird durch
Aktivitaten und Politiken wie Effizienzstandards, R&D, Stadtentwicklung,
gutes Investitionsklima, etc.

e Betonung der Relevanz der Einnahmenseite. Verwendung z.B. zur

Reduktion von anderen Steuern, Investitionen in saubere Infrastruktur,
etc.

LA N Quelle: Stiglitz, Stern et al. CPLC (2017)




ENERGY

King Coal and the
Queen of Subsidies

The window for fossil fuel subsidy reform is closing fast

By Ottmar Edenhofer

oal is the most important enemgy
source for the Chinese economy (see
the photo). Other rapidly growing
economies in Asia and Africa also in-
creasingly relv on coal to satisfy their
growing appetite for energy. This re-
naissance of coal is expected to continue in
the coming vears (I) and is one of the reasons
that global greenhouse gas (GHG) emissions
are increasing despite the undisputed world-
wide technological progress and expansion of

wide emissions are expected to continue to
rise. After all, a reduction in coal demand
i one region reduces world market prices,
incentivizing an increasing demand in other
regions (6).

What explains this renaissance of coal?
The short answer is the relative price of coal.
The price of coal-based electricity generation
remains much lower than that of renewable
power when the costs of renewable intermit-
tency are taken into account.

As a result of technological progress and
economies of scale, the costs of generating

“eine Tonne CO, wird durchschnittlich mit
mehr als 150 USS subventioniert”

Quelle: Science, 18. September 2015, Vol. 349, Issue 6254, 1286 ff.
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Von negativen und positiven CO,-Preisen

CO,-Bepreisung — durch Steuern oder Emissionshandelssystem —
ist aufgrund des Uberangebots fossiler Energietrager unbedingt notwendig.

CO, price
[$/tCO,]

Introductor :
0 merglng Economy

S

time

Eigene Darstellung, basierend auf @CDP
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Prognostizierter kumulierter Bedarf fir Infrastruktur,
2015-2030
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2014 USS, trillions
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Presentation Notes
Note: Projections based on mid-point of range estimates. Excludes fossil fuel extraction and use, expenditure to enhance energy use efficiency, and operation and maintenance costs.



ETS and Tax Scheduled Considered




Dem ETS fehlt die dynamische Kosteneffizienz

Price €/tC0O2

30
- Nearest contract

> ) - December 2020 contract
20

15 -
10

5

0 . . .

03.01.2011 03.01.2012 03.01.2013 03.01.2014 03.01.2015 03.01.2016 03.01.2017

Fallender CO,-Preis

Kein Anstieg bis
2020 erwartet

Marktstabilitats-
reserve wird
eingeflhrt, ihr
Effekt aber konnte
limitiert sein

Quelle: ICE Futures Europe
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Die Reform des Europaischen Emissionshandels ist
nicht zielfihrend!

SEITH 18- FEEITAG, TT. MOVEMEER J017- NR 267 FRANKFURTER A LLORMEINE ZIITUND

Die Ordnung der Wirtschaft
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Oumar Edenho fer und Axel Ockenfels

Der Preis des Kohlenstoffs

handel erfiillt die Erwartungen bisher nicht. Die Sysieme setzen zu wenig Anmeize, COz zu vermeiden.
E}e Obergrenzen sind weder ehrgeizig noch glaubwiirdig. Hochste Zeit, dieses Klimaschutzinstrument zu repariemn.
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CO,-Bepreisung ist nicht die einzige Hurde

Infrastrukturfinanzierung fiir die Niedrigemissionswirtschaft

Infrastruktur (allgemein)

* Positive Externalitaten (Gemeinschaftsguter)

* Politische Schwierigkeiten Einnahmen zu generieren

* Politische Schwierigkeiten Infrastrukturausgaben zu budgetieren
* Niedrige Liquiditat von Infrastruktur

—— . -
- _— —
- — -

Niedrigemissions-Infrastruktur \/ Entwicklungslénder '“‘\\\
COZ-PFEiS | > * Unregulierte negative Externalitaten \ > LETEE Em [BESEs N\
." « Ergebniss von Innovation * Schwache Institutiolnen
| | « Hohe initiale Kosten | ~ * Schmale Steue.r.k.)a5|s '
- Mangel an Information | *Schlechte Eeilir
+ Harte Pfadabhangigkeit S el
+ Weiche Pfadabhangigkeit / + Korruption
-+ Instabile politische Verhaltnisse
Quelle: nach Granoff et al. 2015, NCC
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Presentation Notes
• Unregulierte negative Externalitäten
• Ergebniss von Innovation
• Hohe initiale Kosten
• Mangel an Information
Novelty is a source of ‘perceived risk’ for investors (public or private) whom are unwilling or unable to evaluate unfamiliar investments. It can also be a source of actual risk where innovations have yet to be proven reliable at the scales or in the specific contexts for which they are considered.
• Harte Pfadabhängigkeit
A final barrier to low-carbon infrastructure is the ‘lock-in’ that has been created through the incumbency of alternative environmentally damaging infrastructure. Once polluting or resource-intensive infrastructure is built, green retrofits can often be costly or technically impossible to implement before the end of its productive life cycle, creating a hard lock-in of dirty development pathways. For example, already-sprawling cities have locked-in private transportation dependence no matter how attractive low-carbon, dense urban design alternatives might be ex ante. Reducing vulnerability to climate change’s impacts can likewise be difficult or even effectively impossible post-construction.
• Weiche Pfadabhängigkeit
Less tangibly, the institutions, technical knowledge, vested interests, cultural values and political lobbies surrounding incumbent industries create a soft lock-in of the status quo, and, thus disadvantage innovative alternatives. To illustrate, consider the interplay between established workforces, distribution networks, shareholder interests, fossil fuel subsidies and political lobbies that work to lock in petroleum-powered automobile transportation and lock out alternatives. 

(Kursiver Text aus Granoff et al. )


Kapitalbeschaffungskosten fiir Erneuerbare
Kapitalkostensatz (weighted average cost of capital, WACC) fiir...

(a) Photovoltaic (weltweit)

Zimbabwe (254.9)
Congo, Dem. Rep. (32.4)
Madagascar (29.0)

Brazil (28.4)

United Kingdom (4.1)

Switzerland (3.9)

Ireland (3.8)

Japan (3.7)
[ | I I | 1
e = & = g ]

Weighted average cost of capital (WACC, %)

Quelle: Eigene Darstellung basierend auf Ondraczek et al. 2013
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Kapitalbeschaffungskosten fiir Erneuerbare
Kapitalkostensatz (weighted average cost of capital, WACC) fiir...

(b) Wind (“onshore” in Europa)

Model results: WACC for onshore wind per member state
0% 2% 4% 6% 8% 10% 12% 14% 16%

Germany 5.6%
Luxemburg 6.0%
France 6.1%
Belgium 6.4%
Netherlands 6.4%
i i Deutschland (5,6%)
Austria 6.5%
United Kingdom 6.5%
Finland 6.7%
Sweden 6.7%
Malta 7.1%
Czech Republic 7.2%
Italy 7.7%
Slovakia B8.1%
Spain 8.1%
Poland 8.7%
Ireland 9.0%
Estonia 9.0% .
Latvia 5.3% Griechenland (13,5%)
Lithuania 9.7%
Croatia 9.7%
Bulgaria 9.8%
Portugal 10.2%
Slovenia 11.0%
Romania 11.1%
Hungary 11.3%
Cyprus 12.3%
Greece 13.5%

Quelle: Noothout et al. 2016
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Dekarbonisierung des Elektrizitatssystems
fir unterschiedliche Kapitalbeschaffungskosten
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Hohe Kapitalintensitat der Niedrigemissions-
Energien
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e Ein ungebremster Klimawandel verursacht hohe 6konomische Kosten; die
Kosten der Vermeidung sind geringer.

e Die notwendige Reduktion der weltweiten CO, Emissionen kénnte effizient
durch eine Bepreisung der Emissionen reguliert werden.

e Schwache Selbstverpflichtung (INDCs) und die zu beobachtende
Renaissance der Kohle sind mit dem 2°C-Ziel unvereinbar.

e Die Mobilisierung der fur die Dekarbonisierung notwendigen Investitionen
ist eine gemeinsame Herausforderung fur Klimapolitik und Finanzsystem.
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