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“In Chapter Two, on page 108 in the SR 1.5°C IPCC report that
came out in 2018, it says that if we are to have a 67 percent
chance of limiting the global average temperature rise to below
1.5°C, we had on January 1st, 2018, about 420 gigatons of CO2
left to emit in that budget.

And, of course, that number is much lower today, as we emit,
about 42 gigatons of CO2 every year, including in land use. With
today’s emissions levels, that remaining budget is gone within less
than eight years.”



4 Greta Thunberg &
@GretaThunberg

I have never said anything like this, nor will | ever say it.
It's never too late to do as much as we can, every
fraction of a degree matters. There are of course no
magical "dates” for “saving the world".

| am only quoting the SR1,5 IPCC report on remaining
CO2 budgets.

World Economic Forum & @wef - 19h

_@GretaThunberg tells Davos 2020: We have eight years to save the climate
wef.ch/2Gaolgx @TIME #wef20

Show this thread

“Richer countries
need to get down

to zero emissions
much faster and then
help poorer countries
do the same.”
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The Global Carbon Cycle
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Grundlaggande fysikalisk mekanism: vaxthuseffekten

Solar radiation powers
the climate system.

Some solar radiation
is reflected by
the Earth and the
atmosphere.

g ; About half the solar radiation

is absorbed by the
Earth’s surface and warms it. Infrared radiation is
emitted from the Earth’s
surface.
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| jamvikt rader vid jordytan strdlningsbalans:
Iin = /out-

Den utgaende strdlningen /,,; ges av Stefan—Boltzmanns lag, som
sager att
loyt = €0 T*,

dar T &r yttemperaturen (matt i Kelvin), o &r den universella
Stefan—Boltzmannkonstanten, och ¢ ar ett tal mellan 0 och 1 som
beskriver ytans emissivitet.



Den infallande stralningen /i, beror approximativt logaritmiskt pa
atmosfarens COp-halt. Darfor ar det naturligt att kvantifiera
koldioxidens klimatkanslighet A T,co, som den hojning av
jamviktsmedeltemperatur som blir foljden av fordubblad CO»-halt.



Den infallande stralningen /i, beror approximativt logaritmiskt pa
atmosfarens COp-halt. Darfor ar det naturligt att kvantifiera
koldioxidens klimatkanslighet A T,co, som den hojning av
jamviktsmedeltemperatur som blir foljden av fordubblad CO»-halt.

Om det enbart vore for koldioxidens direkta vaxthuseffekt skulle vi
med kand stralningsfysik erhdlla AT.co, =1 K. Forekomsten av
indirekta effekter, framst s.k. aterkopplingseffekter, gor problemet
svérare. IPCC anger i sin senaste rapport trolighetsintervallet

1.5K < ATaco, < 45K
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@ After 40 years, researchers finally see Earth’s climate
destiny more clearly

By Paul Voosen | Jul. 22,2020, 10:00 AM

It seems like such a simple question: How hot is Earth going to get? Yet for 40 years, climate
scientists have repeated the same unsatisfying answer: If humans double atmospheric carbon
dioxide (CO,) from preindustrial levels, the planet will eventually warm between 1.5°C and 4.5°C—a
temperature range that encompasses everything from a merely troubling rise to a catastrophic
one.

Now, in a landmark effort, a team of 25 scientists has significantly narrowed the bounds on this
critical factor, known as climate ivity. The under the World Climate
Research Programme (WCRP) and publishing this week in Reviews of Geophysics, relies on three
strands of evidence: trends indicated by contemporary warming, the latest understanding of the
feedback effects that can slow or accelerate climate change, and lessons from ancient climates.
They support a likely warming range of between 2.6°C and 3.9°C, says Steven Sherwood, one of
the study’s lead authors and a climate scientist at the University of New South Wales. “This is the
number that really controls how bad global warming i going to be”

The new study is the payoff of decades of advances in climate science, says James Hansen, the
famed retired NASA climate scientist who helped craft the first sensitivity range in 1979, “Itis an

imnracciva ramnrahanciva ctidy and | am nat inet aavina that hananca | anras with tha racnlt



Koldioxidens aterkopplingscykel
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Koldioxidens dterkopplingscykel under pleistocen
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Koldioxidens aterkopplingscykel fran ca 1900 och framat
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» hur vi gor med vara utslapp.
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De flesta bedomare menar att konsekvenserna av flera graders
ytterligare uppvarmning skulle bli allvarliga, och inkludera t.ex.

» hojning av havsytan som kan dranka stora kustnara omraden,
P> massutrotningar,
» forsamrade forutsattningar for jordbruk pa ldga breddgrader,

» stora flyktingstrommar.



The Precipice
Existential Risk
and the Future
of Humanity
Toby Ord

Ur Toby Ords The Precipice

Existential catastrophe via Chance within next 100 years
Asteroid or comet impact - 1in 1,000,000
Supervolcanic eruption = 1in 10,000

Stellar explosion -1 in 1,000,000,000
Total natural risk ~ 1in 10,000
MNuclear war - 1in 1,000

Climate change - 1in 1,000

Other environmental damage - 1in 1,000
‘Naturally” arising pandemics - 1in 10,000
Engineered pandemics - 1in 30

Unaligned arrificial intelligence ~1in 10

Unforeseen anthropogenic risks - 1in 30

Other anthropogenic risks - 1in 50

Total anthropogenic risk ~1liné

Total existential risk -1lin6

Tame 6.1 My best estimates for the chance of an existential catastrophe from
each of these sources occurring at some point in the next 100 years (when the
catastrophe has delayed effects, like climate change, I'm talking about the point
of no return coming within 100 years). There is significant uncertainty remaining
in these estimates and they should be treated as representing the right order of
magnitude—each could easily be a factor of 3 higher or lower. Note that the
numbers don't quite add up: both because doing so would create a false feeling
of precision and for subtle reasons covered in the section on “‘Combining Risks™.
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Global €02 emissions from fossil fuels by region, 1959-2020
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Vissa pekar pa geoengineering-metoder, som ar av tva slag:
» koldioxidborttagning

P solskyddsmetoder
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Kelly Wanser on whether to deliberately
intervene in the climate
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By Robert Wiblin and Keiran Harris - Published March 26th, 2021 |
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De tekniska svarigheterna med omstallning till gron energi etc
verkar vara overkomliga. Flaskhalsen tycks snarare ligga p3 ett
socialt och politiskt plan: vem skall bara kostnaderna? Har finns
bdde en rums- och en tidsaspekt:

Rumsaspekten: Kostnaden for utslappsminskningsatgarder (t.ex.
att avveckla kolkraftverk och bygga vindkraftverk istallet) bars
lokalt, medan nyttan sprids globalt.

Tidsaspekten: Kostnaden for dessa atgarder drabbar oss idag,
medan storre delen av nyttan gar till kommande generationer.
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Hardin fran 1965.

Bonderna i en by har var och en ett stycke egen mark, men ocksa
tillgang till en gemensam allmanning som kan utnyttjas for de egna
betesdjuren. Var och en tjanar pa att utnyttja allmanningen, men
om alla eller nastan alla gor det overlastas allmanningen och den

fortvinar.
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Jamfor:

» Om var och en av bonderna i byn foljer sitt ekonomiska
egenintresse sd gar allmanningen under och alla forlorar pa
det.

» Om varje land pd jorden foljer sitt ekonomiska egenintresse
och overlater till utlandet att std for omstallningen till fossilfri
energi (“vart eget lilla land gor ju ingen storre skillnad for
utslappen”) sa fortskrider den globala uppvarmningen och alla
forlorar pé det.



Ofta foreslagen 10sning: externalitetsinternalisering.






Det som fick mig att borja tvivla pd externalitetsinternaliseringen
som universallosning var ekonomen Steven Landsburgs behandling
av brandforsvar.

‘ 'MORE SEX \
- IS SAFER SEX

[ THE UNCONVENTIONAL
WISDOM OF ECONOMICS
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Tidsaspekten handlar om hur vi skall viga kostnader (for t.ex.
utslappsminskningar) idag mot férmodade vinster i framtiden.
Detta brukar hanteras med en sa kallad diskonteringsranta r. Om
t.ex. r = 2%, sa betyder det att vi varderar en intakt om $1000
fordrojd t ar in i framtiden lika hogt som en intakt idag om
$1000-(1-0,02)".

r 10 ar | 100 ar
0,1% | 0,99 | 0,90
1% 0,90 | 0,37
1,4% | 0,87 | 0,24
3% 0,74 | 0,048
6% 0,54 | 0,0021
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» g ar forvantad framtida tillvaxttakt i ekonomin,

» 1 ar den s.k. riskaversionskoefficienten, definierad som det
7 for vilket nyttan u(x) av ekonomisk tillgadng x beter sig sa

att marginalnyttan dL;—(XX) ~x N,
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tlllskott betyder exakt lika mycket for fattig som for rik.
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du(x)

» 1 =1 svarar mot € och u(x) = Clog(x), si att ett
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som en extra hundralapp for den som har 100 000 kr).
Mahanda mer realistiskt?

Ju storre 7, desto viktigare att fordela ekonomiska resurser jamnt.



Diskussionen om val av diskonteringsranta hettade till 2006 nar
brittiske nationalekonomen Sir Nicholas Stern presenterade sin
radikala rapport om klimatekonomi.

The Economics of
Climate Change

Lhe stem R
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» Stern forordar n =1, g =1,3% och § =0,1%, s3 att
r=mng+ 6 =1,4%.

» Harvardekonomen Martin Weitzman férordade n = 2, g =2%
och 6 =2%, sa att r = 6%.

Detta leder till radikalt olika bedomningar av hur angelaget och
bradttom det ar med utslappsminskningar och andra klimatatgarder.
Stern forordar snabb avveckling av vara vaxthusgasutslapp, medan
Weitzmans val av r gor att de framtida kostnaderna for
klimatforandringar i hogre grad diskonteras bort, sd att
utslappsminskningar idag blir mindre viktiga.



