


WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE

I Sixth Assessment Report ipcc oa

De uitstoot van broeikasgassen blijft stijgen

38Gt 42Gt 53Gt 59Gt - Fluorinated
60 +0.7% yr- +2.1% yr +13%yr' o gases (F-gases)
< Nitrous
§ oxide (N,0)
S B Methane (CHJ)
&)
@ I Net CO, from land
:% use, land use
E change, forestry
2 (CO,LULUCF)
(W]
B O, from fossil
fuel and industry
(CO,FFI)

1990 2000 2010 2019



Sixth Assessment Report

WORKING GROUP Il - MITIGATION OF CLIMATE CHANGE

De kosten van belangrijke energietechnologie zijn de laatste

decennia sterk gedaald ....
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... en de toepassing van deze technologie is sterk toegenomen.

Adoption (GW)
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Wat is er nodig?

Beperken opwarming tot 2°C

e Wereldwijde uitstoot
broeikasgassen in 2030 27%
lager dan nu

Beperken opwarming tot 1.5 °C

e Wereldwijde uitstoot
broeikasgassen in 2030 43%
lager dan nu

Source: 6th Assessment Report, WGlIII, IPCC, 2022
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Hoe dan ook moeten we in de loop van deze eeuw de netto uitstoot
van CO2 naar nul terugbrengen
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Unless there are immediate and
deep emissions reductions across
all sectors, 1.5°C is beyond
reach.



Er zijn veel opties — in alle
sectoren — die de netto
uitstoot van
broeikasgassen al in 2030
aanzienlijk terug kunnen
brengen.
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Many options available now in all sectors are estimated to offer substantial potential to reduce
net emissions by 2030. Relative potentials and costs will vary across countries and in the longer
term compared to 2030.

Energy

AFOLU

Buildings

Transport

Industry

Other

L Reduce CH. emi:

| Reduce CH: emi

Mitigation options

[ Wind energy

Solar energy
Bioelectricity
Hydropower
Geothermal energy

Mudlear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CHy emi

ion from coal mining
ion from oil and gas

Carbon sequestration in agriculture
Reduce CH, and N;0 emission in agriculture

Reduced conversion of forests and other ecosystems

Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management
Reduce food loss and food waste

L Shift to balanced, sustainable healthy diets

Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock
Enhanced use of wood products

[ Fuel efficient light duty vehicles

Electric light duty vehicles

Shift to public transportation

Shift to bikes and e-bikes

Fuel efficient heavy duty vehicles
Electric heavy duty vehicles, incl. buses
Shipping - efficiency and optimization
Aviation - energy efficiency

Biofuels

Energy efficiency

Material efficiency

Enhanced recycling

Fuel switching (electr, nat. gas, bio-energy, H:)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

Reduction of non-C0; emissions

Reduce emission of fluorinated gas
Reduce CHq emissions from solid waste
jons from wastewater

Potential contribution to net emission reduction (2030) GtCO;-eq yr'
4

GHCOeq yr'

Net lifetime cost of options:

I Costs are lower than the reference
0-20 (USD tCOz-eq")

I 20-50 (USD tCOs-eq')

I 50-100 (USD tCO-eq')

I 100200 (USD tCO;-eq)
Cost not allocated due to high
variability or lack of data

~——— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty



Land- en bosbouw

Many options available now in all sectors are estimated to offer substantial potential to reduce
net emissions by 2030. Relative potentials and costs will vary across countries and in the longer
term compared to 2030.

Energy

AFOLU

Potential contribution to net emission reduction (2030) GtCO;-eq yr

Mitigation options 0

[ Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)

Bioelectricity with CCS

Reduce CH4 emission from coal mining —

L Reduce CHs emission from oil and gas

[ Carbon sequestration in agriculture

Reduce CH; and N0 emission in agriculture
Reduced conversion of forests and other ecosystems
Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management

Reduce food loss and food waste —

L Shift to balanced, sustainable healthy diets
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Net lifetime cost of options:

I Costs are lower than the reference
[ 0-20 (USD tCOy-eq)

I 20-50 (USD tCO5-eq™)

I 50-100 (USD tCO-eq”)

I 100-200 (USD tCO;-eq)

[ Cost not allocated due to high
variability or lack of data




Buildings

Transport

Industry

Other

" Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock
Enhanced use of wood products

Fuel efficient light duty vehicles
Electric light duty vehicles

Shift to public transportation

Shift to bikes and e-bikes

Fuel efficient heavy duty vehicles
Electric heavy duty vehicles, incl. buses
Shipping — efficiency and optimization
Aviation — energy efficiency

| Biofuels

" Energy efficiency

Material efficiency

Enhanced recycling

Fuel switching (electr, nat. gas, bio-energy, H.)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

L Reduction of non-CO; emissions

Reduce emission of fluorinated gas
Reduce CH. emissions from solid waste

| Reduce CHs emissions from wastewater

GtCOzeqyr’

Net lifetime cost of options:

[ Costs are lower than the reference
[ 1 0-20 (USD tCO;-eq")

I 20-50 (USD tCO,-eq")

I 50-100 (USD tCOy-eq)

I 100200 (USD tCO»eq”)

[ Cost not allocated due to high
variability or lack of data

——— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty



Voor dit decennium genoeg
maatregelen om wereldwijde
uitstoot te halveren

(minder dan 100 $/tCO.e)

Groot en relatief goedkoop:

« wind
e zon

* energiebesparing
* stoppen ontbossing
* reductie methaan-uitstoot

Na 2030 een grotere rol voor:

* nieuwe brandstoffen (zoals waterstof)
* nieuwe industriele processen

+  CO, uit de lucht halen
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Many options available now in all sectors are estimated to offer substantial potential to reduce
net emissions by 2030. Relative potentials and costs will vary across countries and in the longer
term compared to 2030.

Energy

AFOLU

Buildings

Transport

Industry

Other

Mitigation options

[ Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Mudlear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CH, emission from coal mining

| Reduce CH1 emission from oil and gas

Carbon sequestration in agriculture
Reduce CH, and N;0 emission in agriculture

Reduced conversion of forests and other ecosystems

Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management
Reduce food loss and food waste

Shift to balanced, sustainable healthy diets

Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock
Enhanced use of wood products

[ Fuel efficient light duty vehicles

Electric light duty vehicles

Shift to public transportation

Shift to bikes and e-bikes

Fuel efficient heavy duty vehicles
Electric heavy duty vehicles, incl. buses
Shipping - efficiency and optimization
Aviation — energy efficiency

Biofuels

Energy efficiency

Material efficiency

Enhanced recycling

Fuel switching (electr, nat. gas, bio-energy, H:)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

Reduction of non-C0; emissions

Reduce emission of fluorinated gas
Reduce CHq emissions from solid waste
Reduce CH: emissions from wastewater

Potential contribution to net emission reduction (2030) GtCO;-eq yr'
4

GHCOeq yr'

Net lifetime cost of options:

I Costs are lower than the reference
0-20 (USD tCOz-eq")

I 20-50 (USD tCOs-eq')

I 50-100 (USD tCO-eq')

I 100200 (USD tCO;-eq)
Cost not allocated due to high
variability or lack of data

~——— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty
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ISme

het ratelmechani

Parijs-akkoord
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Where do
we stand
Nnow?

Policies
& action
2030
targets
only

Pledges &

targets Optimistic

scenario
+2.4°C

+1.8°C
+1.5°C
1.5°C PARIS AGREEMENT GOAL

h WE ARE HERE

1.2°C Warming
in 2021

PRE-INDUSTRIAL AVERAGE

Global mean

temperature )
increase 8 IC\lc”t?gE\e
by 2100 Tracker

Source: www.climateactiontracker.org,
version November 2021
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http://www.climateactiontracker.org/

Meer lezen over het IPCC rapport

« Heel kort: https://www.nu.nl/klimaat/6193195/haast-in-klimaatstrijd-
olie-kolen-en-gasverbruik-moet-binnen-8-jaar-gehalveerd.html

« Long read: https://www.carbonbrief.org/in-depth-ga-the-ipccs-sixth-
assessment-on-how-to-tackle-climate-change

- Summary for Policy Makers, Technical Summary, volledige rapport:
https://www.ipcc.ch/report/ar6/wg3/

x
TUDelft

14


https://www.nu.nl/klimaat/6193195/haast-in-klimaatstrijd-olie-kolen-en-gasverbruik-moet-binnen-8-jaar-gehalveerd.html
https://www.carbonbrief.org/in-depth-qa-the-ipccs-sixth-assessment-on-how-to-tackle-climate-change
https://www.ipcc.ch/report/ar6/wg3/

Meer over de haalbaarheid van 2 °C

* Nederlands: https://www.change.inc/future-leadership/professor-
blok-via-ratelmechanisme-op-weqg-naar-2-graden-opwarming-

38854

« Engels: https://kornelisblok.home.blog/2022/08/05/we-are-on-the-

way-to-2-c/
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https://www.change.inc/future-leadership/professor-blok-via-ratelmechanisme-op-weg-naar-2-graden-opwarming-38854
https://kornelisblok.home.blog/2022/08/05/we-are-on-the-way-to-2-c/
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LL The evidence is
clear:

The time for
action Is now

[Matt Bridogestock. Director and Architect at John Gilbert Architects]



