\|

UNIVERSITAT LEIPZIG ~ Fraunhofer -

MOEZ

Decarbonizing the Global Energy System:
Insights from the New IPCC Report

EST - International Conference and Exhibition on ENERGY, SCIENCE & TECHNOLOGY,
Karlsruhe, Germany, 21 May 2015

Prof. Dr. Thomas Bruckner

Chair for Energy Management and Sustainability

Institute for Infrastructure und Resources Management — IIRM, University of Leipzig
Department for Sustainability Management and Infrastructure Economy, Fraunhofer MOEZ
Coordinating Lead Author of the Chapter on Energy Systems, WG III, IPCC AR5

UNIVERSITAT LEIPZIG | IIRM Prof. Dr. Thomas Bruckner



IDCC

INTERGOVERNMENTAL PANEL oN ClimaTe changée

CLIMATE CHANGE 2014
Mitigation of Climate Change

2

Prof. Dr. Thomas Bruckner

Coordinating Lead Author
Chapter “Energy Systems”

Working Group Il contribution to the (2
. W Nl
IPCC Fifth Assessment Report e ol



ipcC

INTERGOVERNMENTAL PANEL on ClimaTe chanee

1 Summary for Policymakers

1 Technical Summary

CLIMATE CHANGE 2014

16 Chapters Mitigation of Climate Change

235 Authors

800+ Reviewers

Close to 1500 pages

Close to 10,000 references

Database With 1200 scéena riOS WORKING GROUP 11l CONTRIBUTION TO THE

1"\ V at
FIFTH ASSESSMENT REPORT OF THE {1-3) { f! )
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE wMo UNEP

L ]
3 Working Group Il contribution to the I D C C *’-N s
§8y Wy

IPCC Fifth Assessment Report INTERGOVERNMENTAL PANEL on ClimaTe change whMo UNEP




In the business-as-usual scenarios, greenhouse gas emissions

and associated concentrations are expected to grow
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Without additional mitigation, global mean surface temperature

is projected to increase by 3.7 to 4.8°C over the 215t century.
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Stabilization of atmospheric concentrations requires moving

away from the baseline — regardless of the mitigation goal.
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Stabilization of atmospheric concentrations requires moving

away from the baseline — regardless of the mitigation goal.
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Baseline scenarios suggest rising GHG emissions in all sectors,

except for CO, emissions from the land-use sector.
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Mitigation requires changes throughout the economy.

Systemic approaches are expected to be most effective.

450 ppm CO,eq with Carbon Dioxide Capture and Storage
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Mitigation efforts in one sector determine efforts in others.

450 ppm CO,eq without Carbon Dioxide Capture and Storage
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Reducing energy demand through efficiency enhancements and

behavioural changes is a key mitigation strategy.
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Mitigation involves substantial upscaling of low-carbon energy.
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Decarbonizing electricity generation is a key component of

cost-effective mitigation strategies

Share of low-carbon energy in total primary energy, electricity and liquid supply sectors for the year 2050.
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Decarbonization of energy supply is a key requirement for

limiting warming to 2°C.

Contribution of Low Carbon Technologies to Energy Supply (430-530 ppm CO,eq Scenarios)
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Energy demand reductions can provide flexibility, hedge against

risks, avoid lock-in and provide co-benefits.

Contribution of Low Carbon Technologies to Energy Supply (430-530 ppm CO,eq Scenarios)
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Global costs rise with the ambition of the mitigation goal.
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Technological limitations can increase mitigation costs, but the

increase in cost differs depending on the restricted technology

Increase in Mitigation Costs Relative to Default Technology Assumptions [%]
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Substantial reductions in emissions require significant

changes in investment patterns and appropriate policies.

Average Changes in Annual Investment Flows from 2010 to 2029 (430-530 ppm CO,eq Scenarios)
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The “immediate action” scenarios shown make it at least about

as likely as not that warming will remain below 2°C

Before 2030
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Still, between 2030 and 2050, emissions would have to be

reduced at an unprecedented rate...

Before 2030 After 2030
GHG Emissions Pathways [GtCO,eq/yr] Rate of CO, Emission Change [%/yr]
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...implying a rapid scale-up of low-carbon energy.

Before 2030 After 2030
GHG Emissions Pathways [GtCO,eq/yr] Rate of CO, Emission Change [%/yr] Share of Low-Carbon Energy [%]
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Delaying emissions reductions increases the difficulty and

narrows the options for mitigation.
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Delaying emissions reductions increases the difficulty and

narrows the options for mitigation.
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Delaying emissions reductions increases the difficulty and

narrows the options for mitigation.
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Examples from electricity generation: Low emission technologies

exist, but emissions are reduced to different degrees.

Emission Intensity [gCO,eq/KWh], Based on Lifecycle Emisions

1000 800 600 400 200 0
“ | Solar Photovoltaic  “GHG emissions from energy supply can be
e percentie _ reduced significantly by replacing curren
757 Percent ﬁ:#] Dedicated world average coal-fired power plants with
— Median Biomass . ..
5% Percenile mode_rn, highly efficient natural gas
~ Min m Pulverized Hard combined-cycle (NGCC) power plants or
Coalith CC8 combined heat and power (CHP) plants,
I:q Nuclear provided that natural gas is available and
the fugitive emissions associated with its

age Average Average
I Eg IiiiE - Intensity* Intensity*

o
28 Working Group Il contribution to the I D C c

IPCC Fifth Assessment Report INTERGOVERNMENTAL PANEL onN ClimaTe chanee wMo UNEP




Due to cost decline, renewable energy technologies are becoming

economical solutions in an increasing number of countries.

Emission Intensity [gCO,eq/KWh], Based on Lifecycle Emisions Cost of Electricity [USD, , /MWh], Based on High Full Load Hours
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