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ipcc

INTERGOVERNMENTAL PANEL on ClimaTe change

Global Warming of 1.5°C

An IPCC Special Report on the impacts of global warming of 1.5°C
above pre-industrial levels and related global greenhouse gas emission pathways,
in the context of strengthening the global response to the threat of climate change,
sustainable development, and efforts to eradicate poverty

‘Summary for Policymakers
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Global total net CO2 emissions

Billion tonnes of CO,/yr

= 2030F F TIZFE R
= 2050F I xw bt O

In pathways limiting global warming to 1.5°C

with no or limited overshoot as well as in

pathways with a higher overshoot, CO2 emissions
are reduced to net zero globally around 2050.

Four illustrative model pathways

P1

P2

P3

P4
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Global greenhouse-gas (GHG) emissions Global-warming implications
Illustrative pathway for reaching net-zero carbon dioxide Estimated global temperature peaks (in pink) and
and net-zero GHG emissions (from ref. 3). declines (arrows) under net-zero GHG emissions.
mCO, Non-CO, (CH,, N,O and fluorinated gases in GWP-100*) 2. B B e e L

Reaching a net-zero CO, target

Residual CO, emissions are balanced N:at-zero CO? sarget
by an equal amount of CO, removal. Global warming
2.0 s roughly stabilizes.
Net-zero GHG target
. Global warming
A0 SIS s sasassess s are s z:laélt“ng atnet-zero peaks then declines.
arge
Residual CO, and

other GHG emissions
are balanced by an

equivalent amount of
CO, removal.
20

Continued decline
accelerated by global
net-negative GHG

Global average temperature increase (°C relative to 1850-1900)

Global CO,-equivalent emissions (gigatonnes CO,-e per year)

emissions.
Or T 1 T 1 T T 1 T 1
2Q s s i [ o [ o i s ‘ 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
2010 2020 2030 2040 2050 2060 2070 2080 2090 2100 *GWP-100, Global Warming Potential over 100 years
(United Nations metric for transferring emissions of
onature different gases to a common scale).

(£ #2) Rogelj et al. (2021) Nature doi: 10.1038/d41586-021-00662-3
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(H#) Davis et al. (2018) Science doi: 10.1126/science.aas9793
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7= L. EOHHIL https://www.nrel.gov/news/program/20 1 8/envisioning—-net-zero-emissions-science-article.html
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IPCC AR3 WG2 (2001)
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(H82) Tschakert (2015) Clim Chang Responses doi: 10.1186/s40665-015-0010-z
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Overlap

RCP2.6 (a low-emission mitigation scenario)
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Level of additional risk due to climate change
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TAR (2001) Reasons for Concern?’

Updated (2009) Reasons for Concern3!
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many Increase for Most many Increase
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. Market ﬁ?ﬁ'
Negative| |Impacts; Impacts;
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-0.6 -0.6
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Methane
Clathrates

Indian

Sahara Greening? Sumbe:
?:::—3?\:1?? Sahel Drying? Monsoon

Qn Tropical
9 Coral

Reefs

Marine Biological
Carbon Pump?
East Antarctic
Basins?

West Antarctic
Ice Sheet

(H#, %) Richardson et al. (2009) Climate Change - Global Risks, Challenges and Decisions: Synthesis Report. University of Copenhagen: Copenhagen
(H8e, %) PIK, Tipping Elements - the Achilles Heels of the Earth System https://www.pik-potsdam.de/en/output/infodesk/tipping-elements
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Temperature anomaly relative to 1861-1880 (°C)

N 3 \}
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The carbon budget for 1.5 degrees

Rest of
Only ~8% of the the World
carbon budget left
Indi
() 2
— RCP26 — Historical %o China
—— RCP45 wmm RCPrange -
—— RCP6.0 —— 1%yr'CO,
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1 1 1
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Cumulative total anthropogenic CO, emissions from 1870 (GtC)

IPCC AR5 WGI (2013)

(4 #) Global Carbon Budget 2020
https://youtu.be/aDOEgwohZwqg



https://youtu.be/aD0EgwohZwg

Hh—FR>RTzw b i BRI ABHNANDORL
L (EMwRBEEE)
(a) Risks from climate change... (b) ...depend on cumulative CO, emissions... "’ .
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I. Science and urgency

-~

;) Expresses alarm and utmost concern that human activities have caused around 1.1 °C

of warming to date, that impacts are already being felt in every region, and that ¢arbon
budgets consistent with achieving the Paris Agreement temperature goal are now small and

being rapidly depleted:
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"D Joeri Rogelj
\ @JoeriRogelj

As far as | know it's the 1st time that carbon budgets
have been included in a COP decision.

Kudos to @JolenecookC who from the beginning had
the vision to set science at the core of the #COP26
outcome and who championed it throughout the
negotiations as part of the @COP26 unit!

® Leo Hickman & @LeoHickman - Nov 17

| had been wondering over the weekend at #COP26 whether this was the very
first time the term "carbon budget" had appeared in a COP decision text. It
appears it was so a bit of history made in addition to the mention of "coal"...
twitter.com/JoeriRogelj/st...

7:41 AM - Nov 17, 2021 - Twitter for Android
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Perspective | Published: 30 November 2020

Opportunities and challenges in using remaining
carbon budgets to guide climate policy

H. Damon Matthews &3, Katarzyna B. Tokarska, Zebedee R. J. Nicholls, Joeri Rogelj, Josep G. Canadell / { \‘/‘\ ) a8 S
' ' ' ' 1 \j @ 7 7 ——

Pierre Friedlingstein, Thomas L. Frélicher, Piers M. Forster, Nathan P. Gillett, Tatiana llyina, Robert B.

Jackson, Chris D. Jones, Charles Koven, Reto Knutti, Andrew H. MacDougall, Malte Meinshausen, Nadine tt DAE? ‘__ Eﬁ -—
\
. e e RVICEEFTRT 5 F1E

Mengis, Roland Séférian & Kirsten Zickfeld

Nature Geoscience 13, 769-779 (2020) | Cite this article

5750 Accesses ‘ 15 Citations |535 Altmetric | Metrics

Fairness principles

® o
()
o
Global ; P National
remaining allocations
carbon budget ®
o
()
o 9% oo
o ®

J ®

Evaluation for consistency

(H#) Matthews et al. (2020) Nature Geoscience doi: 10.1038/s41561-020-00663-3
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(H#) Shue (1993) Law Policy doi: 10.1111/j.1467-9930.1993.tb00093.x

HEE

Subsistence Emissions and
Luxury Emissions

HENRY SHUE

In order to decide whether a comprehensive treaty covering all greenhouse
gases is the best next step after UNCED, one needs to distinguish among the
Sfour questions about the international justice of such international arrange-
ments: (1) What is a fair allocation of the costs of preventing the global
warming that is still avoidable?; (2) What is a fair allocation of the costs of
coping with the social consequences of the global warming that will not in fact
be avoided?; (3) What background allocation of wealth would allow inter-
national bargaining (about issues like 1 and 2} to be a fair process?; and
(4) What is a fair allocation of emissions of greenhouse gases (over the long-
term and during the transition to the long-term allocation)? In answering each
question we must specify from whom any transfers should come and to whom
any transfers should go. As the grounds for the answers we usually face a
choice between fault-based principles and no-fault principles.
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A world of climate promises
not yet delivered
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The Production Gap
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CLIMATE POLICY I .
2018, VOL. 18, NO. 9, 1189-1202 Taylor & Francis
https://doi.org/10.1080/14693062.2018.1494535 Taylor & Francis Group
SYNTHESIS ARTICLE
Swimming upstream: addressing fossil fuel supply under the UNFCCC

Georgia Piggot 2, Peter Erickson 2, Harro van Asselt © "< and Michael Lazarus ©?
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(H#) Piggot et al. (2018) Clim Policy doi: 10.1080/14693062.2018.1494535

Endin
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Fuels

9

ary book!” —Bill McKibben, author of The End of Nature

Why

Net Zero
Is Not

HollyJean Buck
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SHAPE - A Focus on the Human World

Published on 11/02/2020 By Julia Black

Whilst those of us who practice in SHAPE disciplines are aware of their worth, their sheer range and
variety can obscure what it is they share - a focus on what it is to be human. STEM subjects are
equally heterogenous, and with their own internal factions. But these are masked by their shared
WERL-AEEEN ISV By offering the social sciences, humanities and the arts their own common

descriptor, SHAPE, we are aiming to celebrate their diversity, and also to ‘level up’ their profile to be
on a par with STEM, not in opposition but as equals, and as collaborators}

BMEATTLWVWKHESOMA > 2 I HT A 0N 1&E

The
g \ British
Academy

SOCIAL SCIENCES
. ) HUMANITIES &
A THE ARTS
. FOR PEOPLE
AR & THE ECONOMY

SHAPE stands for Social Sciences, Humanities and the Arts for
People and the Economy

SHAPE is a new collective name for those subjects that help us understand ourselves, others and the
human world around us. They provide us with the methods and forms of expression we need to build
better, deeper, more colourful and more valuable lives for all.

These disciplines help turn innovation into reality and data into solutions; translate social and economic
uncertainty into logical and ethical systems; transform the everyday through original articulations

and expressions. They teach us to research, analyse, understand, interpret, communicate, create and
collaborate, with rigour, clarity and energy - skills crucial to success for today’s society.

(&8, t) Black (2020) SHAPE - A Focus on the Human World https://www.socialsciencespace.com/2020/1 | /shape-a-focus-on-the-human-world/
(H#, T) The British Academy (202 |) Knowledge exchange in the SHAPE disciplines. The British Academy: London.
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Policies & action
Real world action based on current policies

2030 targets only
£ g SRl oD 9F 2030 NDC (org il wem "Ny
Pledges & targets

+4°C . Full implementation of submitted and binding
POI'C'.es I long-term targets and 2030 NDC targets* I
& action L .
2030 Optimistic scenario i
H \
targets Best case scenario and assumes full =\ ‘b\ N i
orglly I implementation of all announced targets ' Z\ \j D ij'g ‘/ | 0) y,
+3°C Pledges & l including net zero targets, LTSs and NDCs* I .~ .
A\
—_— targets Optimistic * |F 2030 NDC targels are weaker than projected emissions levels | t 7 ﬁ*R z % % 0) b\ ’?
+2.4°c scenario l under policies & action, we use levels from policy & action - °
+2.1°C  +24°C \--————_---_I
+2°C +1 BOC
+1.5°C +1.5°C

1.5°C PARIS AGREEMENT GOAL

_ WE ARE HERE

1.2°CWarming
in 2021

PRE-INDUSTRIAL AVERAGE ﬁﬁ E‘\] t': ﬁ¥R i‘ﬁﬁ E,\J 7:’: ﬁg*R
g::;aelrr:ﬁ;: Climate rLj: D &)TZOC E*ﬁé\'% r\z\ i 7‘—:\\‘: E*}% Z H%—’ %%
Increass i, ZFERK L ) BIERRDY DEERDREIZK E %
RATERI FrvITD2H 5, |

by 2100

(H#) Climate Action Tracker - The CAT Thermometer https://climateactiontracker.org/global/cat-thermometer/
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Fridays For Future ICBRE T AR P A b
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(H#, %) Face the Climate Emergency - Open Letter and Demands to World Leaders https://climateemergencyeu.org
(H#, &) The Guardian - Keep it in the Ground campaign: six things we've learned https://www.theguardian.com/environment/keep-it-in-the-
ground-blogq/2015/mar/25 /keep-it-in-the-ground-campaign-six-things-weve-learned

20


https://climateemergencyeu.org/
https://www.theguardian.com/environment/keep-it-in-the-ground-blog/2015/mar/25/keep-it-in-the-ground-campaign-six-things-weve-learned

Perspective | Published: 18 November 2021

Prepare developed democracies for long-run economic V7 ORBFNLREEZLLTH
slowdowns

i A

-- - o Per hei 2 J

Matthew G. Burgess ™, Amanda R. Carrico, Steven D. Gaines, Alessandro Peri & Steve Vanderheiden

Nature Human Behaviour 5, 1608-1621 (2021) | Cite this article (ﬁEffi'- ;’@J t L/ T 0) E $*iA
<

6452 Accesses | 127 Altmetric | Metrics
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To prepare developed democracies for the fiscal and social challenges of slow growth or
stagnation, we call for a ‘guided civic revival’ that includes government and civic efforts aimed
at decoupling social capital and individual well-being from economic growth, integrating
diverse populations, improving opportunity for youth, improving the return on investment
(ROI) in government spending and taxation and institutionally safeguarding core elements of
democratic government. Limiting inequality and improving access to education are key to
this agenda, as are government and grass-roots investments in social integration and building

shared national identities, to combat headwinds of polarization.

(H88) Burgess et al. (2021) Nat Hum Behav doi: 10.1038/s41562-021-01229-y
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DIRTY NATIONALISM

BIG GREEN DEAL
Fossil-fuel industries are protected and energy markets fragment.

Policies, funding and cooperation drive rapid decarbonization.
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1980 2100 1980 2100
TECHNOLOGY BREAKTHROUGH MUDDLING ON
Renewables surge then slow as competition limits their spread. Fossil fuels dominate and renewables fail to mitigate climate change.
V V
5 § Some oil companies
S @ and states go bankrupt
2 A scientific =
advance creates
competition
1980 2100 1980 2100

enature
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(H#) Goldthau et al. (2019) Nature doi: 10.1038/d41586-019-01312-5
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(H82) IRENA (2022) Geopolitics of the Energy Transformation: The Hydrogen Factor. IRENA: Abu Dhabi
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PERSPECTIVE article
Front. Clim., 12 July 2021 | https://doi.org/10.3389/fclim.2021.673515
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updates

The Oxymoron of Carbon Dioxide Removal: 'ftE%ﬂ%ﬁ* => COZR?%%’W‘

Escaping Carbon Lock-In and yet Perpetuating the _ .
Fossil Status Quo? NEHLITT[REH ?

I shinichiro Asayama’

Social Systems Division, National Institute for Environmental Studies, Tsukuba, Japan
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HEREICE TR ZHENREIOmEER (Pielke 2007)
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RO FAIZE T E3REHREN =R (Stokes 1997)
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The necessary conditions for usable

knowledge have nothing to do with either freedom or constraint: constraint is irrelevant when

E é i % E’\] 7:|: ﬂ#ﬁﬁ‘ l:) there are no rules to follow, and freedom is beside the point when the goal is to forge relational
bonds. Collaborative knowledge-making requires an ethos of care and an acceptance of
3 f s B3] 225 : : :
*E 5'('\1' x % El‘] o ﬂ %EE ™~ interdependence; it is incompatible with a Manichean liberal view of freedom as the absence
of dependence.
*l.l % %— -] 3 1 = .'7.'. 4 =0 In short, the goal of usability alters the very meaning of research. In a world of “pure” and

“applied” science, research has designated activities along a spectrum from the individualistic
T-?_-E Z’)“\%ﬂﬁm ﬁ % 'l& i pursuit of curiosity to the disciplined performance of routine tasks. In the context of usable
science, however, research is primarily a form of care: care for data and its analysis, and care
E E T 6 for people and their relationships
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