
A  UN body of government representatives that

commissions expert reports on the state of the climate.
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Examines the vulnerability of 

human and natural systems, 

and options for adapting

T H E  I M P A C T S

For mitigation, reducing 

emissions and removing CO2

from the atmosphere

O U R  O P T I O N S

Summary of the three reports + 

any ‘Special Reports’ that fall

in this reporting cycle 

Special

Reports are 

interdisciplinary 

assessments of

speci�c issues:

S Y N T H E S I S

S I X T H  A S S E S S M E N T  R E P O R T  C Y C L E

THE IPCC SELECTED 782 EXPERTS

FROM 91 NATIONS TO PARTICIPATE 

 

THE TOTAL NUMBER OF STUDIES

CITED ACROSS ALL REPORTS: 85,000
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The IPCC provides objective 

information about climate 

change to governments

It synthesises 

existing science 

and analysis

W H A T  I T  I S

T H R E E  I P C C
‘ WO R K I N G  G R O U P S ’

Assessment Reports are prepared 

by three IPCC Working Groups.

Each publishes one report:

I I II I I

Assesses the scienti�c basis

of the climate system and 

how we are changing it
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A S S E S S M E N T  R E P O R T S

Massive systematic reviews of the 

world’s current climate knowledge, 

every seven years or so

MEANING GOVERNMENTS CANNOT IGNORE THE

FINDINGS THEY HAVE THEMSELVES ENDORSED

 

I N T E R G OV E R N M E N TA L VO LU N T E E R  E X P E R T S

IPCC report summaries are 

endorsed by all 195 member 

nations before publication

Hundreds of scientists (and other 

experts) contribute thousands

of hours to IPCC reports 

The IPCC is neutral on 

policy — it does not tell 

world leaders what to do 

It does not

publish its own

original research
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THE IPCC WINS THE

NOBEL PEACE PRIZE

SYR

GLOBAL CLIMATE PACT

SIGNED BY 195 NATIONS

 

AN INDEPENDENT PRESENTATION OF

IPCC CONCLUSIONS BY JOHN LANG

REPORT SUMMARIES ARE ‘APPROVED’

LINE-BY-LINE BY GOVERNMENTS IN

CONSULTATION WITH REPORT AUTHORS

 

BY MANY-FOLD

 

Heating to date?

+1.2°C  ( Increasing by 0.2°C per decade)

“Pursue e�orts to limit warming to 1.5°C”

“Limit warming to well below 2°C”

Current policies if implemented?  

About 3°C  of heating by 2100, but 

climate system uncertainties mean 

4°C cannot be ruled out.

Paris Agreement goals:

+1°C

+2°C

+3°C

+4°C

By John Lang Creative Commons

PLEASE USE AND SHARE

LAND AND OCEAN DR AIN

WHY HALVING EMISSIONS

AS SPEEDILY AS POSSIBLE

IS SO DAMN IMPORTANT

ESPECIALLY METHANE (CH4)

AND NITROUS OXIDE (N2O)

UNTESTED AT SCALE 

  

NATUR AL 
CARBON 

CYCLE

HUMAN 
DISTURBANCE

CO2 REMOVALS DR AIN

CO2 IN THE ATMOSPHERE

Halve annual CO2 emissions by about 2030,  then drive them to net zero by the early 2050s.

Urgently turn down the tap of  HUMAN CO2 EMISSIONS 

until only the hardest-to-reduce emissions are flowing

HUMAN CO2 EMISSIONS

Balance the hard-to-reduce emissions inflow with 

an equal outflow from the CO2 REMOVALS DR AIN
1 2

Turning down the  HUMAN CO2 EMISSIONS  tap through emission reductions.  Preventing a tonne of CO2 emissions 

today will  almost always be easier and cheaper than sucking out CO2 from the atmosphere later this  century.

T H E  B E S T  F O R M  O F  ‘ C O 2  R E M OVA L’ ?

+ +
NET ZERO BY 
E ARLY 2050s

HALVE EMISSIONS
BY 2030   

STRONG, SUSTAINED
REDUCTIONS

CO2 CO2 GHGs

A .  I T ’ S  R E A L 

T H E  B I G  P I C T U R E

T H E  I P C C

B .  I T ’ S  U S

C .  I T ’ S  B A D

The world is heating up because carbon dioxide (CO2)  and other 

greenhouse gases (GHGs) are accumulating in the atmosphere, 

meaning less heat can escape to space. The growing thickness of this 

extra planetary blanket has caused widespread and rapid changes in 

the atmosphere, biosphere, cryosphere and ocean.

C O 2 :  ‘ I ’ M  C U M U L A T I V E ’

Since 1750, we’ve emitted over 

2,500 billion tonnes of CO2 .

Humans emit about 40 billion tonnes of CO2 

into the atmosphere every year.

EQUIVALENT TO THE WEIGHT

OF ABOUT 863,000 TITANICS  

53 MILLION TITANICS  

ATMOSPHERIC LEVELS OF CO2 ARE HIGHER

THAN AT ANY TIME IN AT LEAST 2 MILLION YEARS.

IN 2024, LEVELS STOOD AT 420ppm

20001850

(PRE-INDUSTRIAL)

2010 2020 2030

280 p p m 370 p p m 390 p p m 41 3 p p m ?

TOTAL HUMAN INFLUENCE

GREENHOUSE GASES (GHGs)

OTHER HUMAN FACTORS
(MAINLY AIR POLLUTION)

SOL AR & VOLCANIC DRIVERS

NATUR AL VARIABILIT Y

-1°C -0.5°C 0°C 0.5°C 1°C 1.5°C 2°C

‘WHISKERS’ = LIKELY RANGE

ALSO CALLED ‘AEROSOLS’

“It is unequivocal that human activities have warmed the atmosphere, ocean and land.” 

Science indicates than human activ ities are responsible for 100% of modern-day global heating. 

As the lower atmosphere heats up due to the enhanced greenhouse effect , the upper part is cooling as a consequence:

“The TROPOSPHERE  has warmed since at least the 1950s, and it is virtually certain that the STRATOSPHERE  has cooled.”

Measured decreases in the fraction (¹³C/¹²C) of carbon isotopes (types of carbon) show that 

the rise in atmospheric CO2 levels is overwhelmingly from the combustion of fossil fuels.

M A R I N E  H E A T  WAV E SLO N G E R  F I R E  S E A S O N SH U M A N  H E A LT H

In all regions increases in extreme 

heat events have impacted human 

health, even mortality

A quarter of the world’s natural land now sees 

longer fire seasons as a result of increases in 

temperature, aridity & drought

Marine heatwaves can lead to 

“mass mortality” events among

“key foundational species”

⁕  5°C increase: 19 - 22 metres  

⁕  2°C increase: 2 - 6 metres  

⁕  1.5°C increase: 2 - 3 metres

 

Temperatures will continue to increase until mid-century under all scenarios. 

Without deep reductions in CO2 emissions, 1.5°C and 2°C will be exceeded this centur y .

Weather extremes become more widespread and pronounced with every increment of heating.

The rate of sea-level rise is now faster 

than in any century for 3,000 years.  

Over the next 2,000 years, mean 

sea-level will eventually rise: 

Ocean acidification is at the highest level in 

the last 26,000 years.  The ocean is heating up 

faster than at any time in the last 10,000 years

Many low-elevation and small

glaciers around the world will  lose most 

of their total mass at 1 .5°C heating

 

G LO BA L 

T E M P E R AT U R E 

C H A N G E  A B OV E 

1850 - 190 0 

L E V E L S

• Human population hits 3bn

• Human population hits 8bn

• IPCC SEVENTH ASSESSMENT REPORT

• IPCC SIXTH ASESSMENT REPORT

• Aldous Huxley publishes ‘Brave New World’

• Coal use begins to increase

• Climate scientist James Hansen born

• Guy Callendar links temperature rise of 0.3°C 

over the past 50 years to increasing CO2 levels

• WWI begins

• Einstein’s ‘General Theory of Relativity’

• WWI ends; Spanish Flu pandemic begins

• Oldest woman alive today born

• Wright brothers solve ‘the flying problem’

• Marie Curie wins second Nobel Prize

• Milutin Milanković discovers that orbital
   forcings affect the Earth's climate over
   thousands of years

• Voyager interstellar probes launched

• Muhammad Ali wins The Rumble in the Jungle

• Human population hits 2bn

• David Attenborough born

• WWII ends; United Nations founded

• WWII begins

• Oil demand begins to surge globally

• ‘… One giant leap for mankind’

• George Orwell publishes ‘1984’

• First nuclear plant (Obninsk) connected to grid

• First Oil Crisis (Yom Kippur War)

• ‘I  Have a Dream’

• Global Financial Crisis

• BP Deepwater Horizon oil spill disaster

• Ronald Reagan inaugurated as US President

• Live Aid raises $125m for famine relief

• Human population hits 5bn

• Rio Earth Summit

• Second Oil Crisis (Iranian Revolution)

• IPCC ESTABLISHED BY UN

• IPCC FIRST A SSESSMENT REPORT

• IPCC SECOND ASSESSMENT REPORT

• IPCC THIRD ASSESSMENT REPORT

• World 100x wealthier than in 1800

• Harry Potter hits bookstores

• Greta Thunberg born

• Al Gore’s ‘An Inconvenient Truth’

• IPCC FOURTH A SSESSMENT REPORT

• IPCC FIF TH ASSESSMENT REPORT

• Trump inauguration, withdraws from Paris

• Paris Agreement signed by 195 nations

• Covid-19 pandemic begins

• Human population hits 9bn

• Madonna turns 80

• NET ZERO CO2?

• Katharine Hayhoe turns 80

• Lionel Messi turns 80

• King George turns 80 

• Michael Jordan & Brad Pitt turn 80

• Beyonce & Serena Williams turn 80

• Tiger Woods turns 80

• Volodymyr Zelensky turns 80

• Mark Zuckerberg turns 80

• Xi Jinping turns 80

• Renewables pass 60% of global electricity

• Renewables pass 90% of global electricity

• Renewables pass 40% of global electricity

• EVs pass 90% of global car market

• NET ZERO GREENHOUSE GASES ?

• Ariana Grande turns 80

• Jennie Kim turns 80

• Greta Thunberg turns 80

• Millie Bobby Brown turns 80

• Malala Yousafzai turns 80

• Erling Haaland turns 80

• Cristiano Ronaldo Jr turns 80

• ‘Nuclear fusion is still 50 years away’

“Any doubling of the percentage of CO2 in the 

air would raise the temperature of the Earth’s 

surface by 4°C.”

0°C

1°C

2°C

3°C

4°C

The tools to fix the climate problem and stabilise temperatures at safer levels are available now.

We know the future will look different . Just how different  “depends on choices now and in the near term,”

specifically the speed at which human societies halve emissions and achieve net zero CO2.

THE IMPACTS ON CURRENT AND

FUTURE GENERATIONS DEPEND ON 

THE CHOICES WE MAKE NOW

HEATING CONTINUES AFTER 2100HEATING STABILISED
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F U T U R E  E M I S S I O N  S C E N A R I O S
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• Charles Keeling starts tracking CO2 levels

• Rosa Parks refuses to give up her seat

— Svante Arrhenius, 1896

i .  F O S S I L  F U E L S  M U S T  P H A S E  D O W N  F O R  N E T  Z E R O

S T A B I L I S I N G  T E M P E R A T U R E S  =  N E T  Z E R O  C O 2

i i .  C L I M A T E  F I N A N C E  M U S T  I N C R E A S E  F O R  N E T  Z E R O

i i i .  C O 2  R E M O VA L  I S  ‘ N E C E S S A R Y ’  F O R  N E T  Z E R O

E .  T R A N S F O R M A T I O N A L  A D A P T A T I O N  I S  E S S E N T I A L

E F F E C T I V E  A D A P T A T I O N

MORE CUMULATIVE EMISSIONS

= MORE GLOBAL HEATING

LESS CUMULATIVE EMISSIONS

= LESS GLOBAL HEATING

The path we take to net zero will  determine the total  amount of  CO2

that accumulates in the atmosphere — and so how much damage we cause.

850

SINCE 2015, THREE-QUARTERS

OF PLANNED COAL PLANTS HAVE

BEEN CANCELED. GLOBAL COAL USE

HAS NOT INCREASED SINCE 2013

GtCO2

1,110210
GtCO2GtCO2

The projected cumulative CO2 emissions from

existing + planned fossil fuel infrastructure are:

⁕  Quadruple the world’s CO2 budget for 1.5°C

⁕  “Approximately equal” to the budget for 2°C.  

CO 2  B U D G E T S  vs  FOS S I L  F U E L S

E X I ST I N G  +  P L A N N E D
 I N F R A ST R U C TU R E

2 ° C
B U D G E T

The projected economic value of stranded 

assets that would suffer from premature 

write-offs is estimated to be between

 to limit global heating to about 2⁰C.

$ 1-4 TRILLION
(from 2015 to 2050)

REMEMBER,

WE EMIT

ABOUT 

40 BILLION

TONNES OF

CO2 (GtCO2)

EVERY YEAR

BUDGET FROM 2024, 50% CHANCE

YOU DO

THE MATH

O F  T H E  W O R L D ’ S
E I G H T  B I L L I O N  P E O P L E :

=  100 million people

“Live in contexts that 

are highly vulnerable 

to  climate change”

3 . 3  B I L L I O N  P E O P L E

6  B I L L I O N  P E O P L E

Could be exposed to periods 

of “life-threatening climatic 

condit ions” due to extreme 

heat and humidity by 2100

0 1 I T ’ S  R E A L ,  I T ’ S  U S ,  I T ’ S  B A D

0 2 W E  K N OW  T H E  F I X :  N E T  Z E R O

0 3 A D A P TAT I O N  I S  E S S E N T I A L

0 4 S O L U T I O N S  A R E  AVA I L A B L E  N OW

-  P h a s e  d o w n  fo s s i l  f u e l s

-  I n c r e a s e  c l i m a t e  f i n a n c e   

-  S c a l e  u p  C O 2  r e m o v a l

-  H a lv e  e m i s s i o n s ,  a s a p

The world must rapidly shift  away from burning fossil  fuels ,  which accounts for nearly 90% of 

CO2 emissions,  to  reduce the severity of climate impacts on humans and ecosystems.

We stand on the cusp of severe climate impacts, but also on the 

cusp of an exponential energy transition away from fossil fuels.

I f  climate goals are to  be achieved,  both adaptation & mitigation financing need to 

increase many-fold.  There is  sufficient global capital  to  close the global investment 

gaps,  but there are barriers against redirecting capital  to  climate action.

Annual public and private climate finance has risen by upwards of 

60% since the IPCC ’s Fi f th Assessment Report ,  but much more is

st i ll  required to achieve global climate goals .

All  pathways that limit  heating to 1 . 5°C (with no or limited overshoot) depend on some

quantity of CO2 removal .  Future reliance can be minimised w ith deep and rapid reduct ions in 

gross emissions of  CO2 ,  as  well  as substantial  reductions of non-CO2 GHG emissions like methane.

CO2 removal is  st i ll  untested at scale — and there is  no guarantee it  will  succeed.

2020 20302016

$ 632bn

$3.7tn

$ 420bn

Developing nations need between 4-8 fold more annual investment until  2030. 

“The adoption of low-emission technologies lags in most developing countries,  

particularly least  developed ones,  due in part  to limited finance. . .”

Relative annual GHG emissions

Relative degree of vulnerability

Climate change has impacted human and natural systems across the world with those who have 

generally done the least to cause climate change being most vulnerable .  Increasing extreme weather 

events “have exposed millions of people to acute food insecurity and reduced water security.” 
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THE WORLD’S MOST VULNERABLE PEOPLE ARE THE LEAST

RESPONSIBLE FOR HUMAN-CAUSED CLIMATE CHANGE

 Mit igation options available at  a cost of less than $100 a tonne of CO2e “could reduce global 

emissions to  about half  by 2030.” Fully deployed,  this  ‘ fruitbowl of options’  would keep 1 . 5°C alive.  

There are multiple opportunit ies for scaling up climate action in the near-term. Wind,  solar and battery

electric vehicles have t ipped into the growth stage of their  ‘S  curve’  journeys;  early investment in emerging clean 

tech (especially in hard-to-reduce sectors like steel and chemicals)  can accelerate their  journeys up the S  curve.

We need to rapidly deploy the clean tech 

and options that are available today

And invest in driving down the cost

of technologies we need tomorrow
1 2

L O W - H A N G I N G  F R U I T

Cheap mitigation options that are 

either revenue generating or cost less 

than $50 per tonne of CO2e

H I G H E R - H A N G I N G  F R U I T

Harder-to-mitigate sectors or emerging 

tech where innovation and investment

is needed to scale up

ACCOUNTED FOR ABOUT 18% OF ENERGY SUPPLY EMISSIONS IN 2019

CARBON CAPTURE
& STOR AGE (CCS)

REDUCING AGRICULTURE
EMISSIONS

GREEN 
CEMENT

HE AV Y INDUSTRY
E.G.  STEEL

AVIATION
FUELS ADVANCED

NUCLE AR

BIOELECTRICIT Y
(E.G.  BECCS)

WIND & SOL AR

REDUCING METHANE
EMISSIONS FROM FOSSIL FUELS

PUBLIC TR ANSPORT
& C YCLING

ELEC TRIC
VEHICLES

AVOIDED DEMAND
FOR ENERGY SERVICES

MORE EFFICIENT
SHIPPING /  AVIATION

FUEL EFFICIENT
VEHICLES

REDUCED
DEFORESTATION

CARBON SEQUESTR ATION
IN AGRICULTURE

“The feasibility of deploying 

response options can be aided by  

ENABLING CONDITIONS”

Globally, total human-caused CO2 emissions have roughly stabilised over the past decade. 

The renewables revolution & stronger climate polic ies  have moved us away from the darkest climate futures.

IN NORWAY, 82% OF NEW VEHICLE

SALES WERE FULLY ELECTRIC IN 2023

IN 2010, IT TOOK AN AVERAGE OF ONE MONTH TO INSTALL

A GIGAWATT OF SOLAR CAPACITY. NOW IT TAKES ONE DAY.
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45m

2022 2023202120202019

GLOBAL ELECTRIC VEHICLE FLEET  (MILLIONS)

20182017201620152014

CLIMATE POLICY HA S
BECOME WIDESPRE AD

At least 56 nations have laws

covering climate mitigation and 150 have 

pledged net zero targets by mid-century

POLICIES AND LAWS ADDRESSING MITIGATION

MEAN EMISSIONS ARE 4-10% LOWER THAN THEY

WOULD HAVE BEEN IN THEIR ABSENCE

CLE AN ENERGY
HAS BECOME CHE AP

‘DECOUPLING’  HAS
BECOME A RE ALIT Y

For some nations, it ’s no longer a matter 

of having to choose between economic 

growth and emission reductions

And getting cheaper every day. Multiple 

low-carbon technologies have shown rapid 

progress — in cost, performance + adoption

DUE TO RECORD GROWTH IN CLEAN ENERGY,

CHINA, THE WORLD’S BIGGEST EMITTER, SHOULD

SEE CO2 EMISSIONS FALL IN 2024

AT LEAST 18 NATIONS HAVE SUSTAINED ABSOLUTE

PRODUCTION-BASED GHG AND CONSUMPTION-BASED

CO2 REDUCTIONS FOR LONGER THAN 10 YEARS

Two variables will determine how severely climate change will

impact human civilisation and the natural world. Both are uncertain.

We have power over the second variable. That means we have the power to choose our future.

How the climate system responds to 

a given volume of CO2 emissions

What volume of CO2 emissions we 

emit into Ear th’s atmosphere

A DA P TAT I O N

LO S S  &  DA M AG E

M I T I G AT I O N

Global efforts to turn off

the CO2 emissions tap can slow 

down the impacts cascade

As impacts worsen, 

adaptation becomes harder, 

and sometimes impossible

Relying on adaptation is  not enough. The more we invest in climate  M I T I GAT I O N now, the better

we can A DA P T  and the less it  will  cost .  The better we can adapt ,  the less the LOS S & DA M AG E .

Mainstreaming effective and equitable climate action now will  reduce losses and damages.

“With increasing global heating, 

losses and damages increase”

THE MORE AGGRESSIVELY WE TURN DOWN 

THE TAP NOW, THE LESS THE EVENTUAL BILL

FOR ADAPTATION AND LOSS & DAMAGE

THE PRICE WE WILL ULTIMATELY

PAY TO ADAPT GOES UP WITH EVERY

TONNE OF CO2 HUMANS EMIT

LOSS & DAMAGE CAN BE DEFINED AS COSTLY

DAMAGE FROM CLIMATE-RELATED DISASTERS SUCH AS

CYCLONES, OR FROM MORE GRADUAL CHANGES LIKE

DESERTIFICATION & RISING SEA LEVELS

NET ZERO
BY E ARLY

2050s

HALVE 
EMISSIONS

BY 2030  

CO2 CO2

G .  S O L U T I O N S  A R E  AVA I L A B L E  N O W  &  T H E Y ’ R E  C H E A P

H .  T H E  C O 2  E M I S S I O N S  C U R V E  I S  B E N D I N G

T H E  B O T T O M  L I N E

7m

1 9 7 0
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5 ° C
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3 ° C

2 ° C

1 ° C

Temperature

relative to 

1850

W O R L D S  A P A R T

Year

Necessary, 
achievable & 
desirable 

Unlikely but 
cannot be ruled 
out completely

Likely
current climate 
policy range

2 0 0 0 2 0 2 0 2 0 4 0 2 0 6 0 2 0 8 0 2 1 0 0

Carbon-13

/
Carbon-12

0

1m

2m

3m

4m

5m

6m

20-30x
more frequent

By 2050, extreme

sea level events that occured

once per century will be

Low-likelihood, high impact 

scenario, including ice-sheet 

instability processes

VERY HIGH

LOW

Observed

global mean sea-level 

increase of 0.2m

G L A C I E R  R E T R E ATC H A N G I N G  C H E M I S T R YS E A - L E V E L  R I S E

Flooding will stem from chronic high tides and intense 

storms, damaging coastal infrastructure. There will also be 

groundwater salinisation and losses of coastal ecosystems 

Global low-lying coastal regions are currently 

home to around 900 million people, projected 

to reach more than one billion by 2050 

1  B I L L I O N  P E O P L E  AT  R I S K N O T  J U S T  F LO O D I N G

W H AT ’ S  C O 2  R E M OVA L ?   

R E M OVA L  W I T H  B I O L O G I C A L  S T O R A G E

R E M OVA L  W I T H  G E O L O G I C A L  S TO R A G E

“ I f  warming exceeds a specified level such as 1 .5°C,  i t  could 

gradually be reduced again by achieving and sustaining net negative 

global CO2 emissions.  This  would require addit ional deployment of  

carbon dioxide removal ,  compared to pathways without overshoot ,  

leading to greater feasibili ty and sustainabili ty concerns .”

REMOVAL APPROACHES WITH THE LOWEST RISK

OF REVERSAL NEED TO BE SCALED 30-FOLD BY 2030

AND ONE-THOUSAND-FOLD BY 2050 UNDER IPCC

SCENARIOS ALIGNED WITH THE PARIS AGREEMENT

Human activi t ies that remove CO2 from the 

atmosphere and durably store i t  in geological ,  

biological  or ocean reservoirs,  or in products .

Enhancing the amount of  carbon stored in

the biosphere,  such as through restoring 

woodlands or wetland ecosystems,  or 

enhancing soil  carbon on agricultural  land.

Bioenergy with carbon capture and storage 

(BECCS) and direct air  capture with carbon storage 

(DACCS) are two examples of  removal techniques 

that could durably store CO2 underground.

Sea-level rise from global heating will continue for centuries, maybe millennia, due to deep 

ocean warming and ice sheet melt. Sea levels will remain elevated for thousands of years.
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Reconfiguring social programmes and 

public works to include adaptation can 

lower urban and rural communities’ 

vulnerability to climate risks 

From the protection, restoration and

management of ecosystems to more sustainable 

agricultural practices like agroforestry and 

improved crop diversity

For example, coupling ‘nature-based solutions’ 

with engineered options like better flood 

control (especially in cities), improved 

livestock breeding or renewable power

I M P R OV I N G
E Q U I T Y  &  J U S T I C E

E C O S Y S T E M - B A S E D
A D A P TAT I O N

N E W  T E C H N O LO G I E S
+  I N F R A S T R U C T U R E

Feasible and effective adaptation options to reduce risks for people and nature exist . 

Urgent measures are necessary to combat extreme weather events, rising temperatures and sea 

levels, and floods, drought and wildfires. Effective adaptation improves people’s lives.
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“With further warming, climate change risks will become increasingly complex and more di�cult to manage. 

Multiple climatic and non-climatic risk drivers will interact, resulting in compounding overall risk.”

1.5°C

0.04% p.a.
over the 21st Century to 

likely contain global

heating to 

Economic growth only slows

2°C

0.03% p.a.
over the 21st Century to 

likely contain global

heating to 

Economic growth only slowsD E E P

D E C A R B O N I S AT I O N

 A C R O S S  A L L  S E C TO R S  

O F  T H E  G L O B A L  

E C O N O M Y  W I L L  N O T  

C O S T  T H E  E A R T H

Overshoot

Global efforts to

reduce heating back to 

1 . 5°C using CO2 removal

Global heating

REMOVAL TECHNIQUES WITH GEOLOGICAL STORAGE COULD LOCK AWAY CO2 ON

LONG-TIME SCALES WITH A LOW RISK OF REVERSAL, BUT SCALING THEM COULD HAVE “ADVERSE

SOCIO-ECONOMIC AND ENVIRONMENTAL IMPACTS, INCLUDING ON BIODIVERSITY, FOOD AND WATER

SECURITY, LOCAL LIVELIHOODS AND THE RIGHTS OF INDIGENOUS PEOPLES”

2030 20502030 2050

Bridging M I T I GAT I O N  actions to  reduce emissions with A DA P TAT I O N  strategies

to deal with climate risks and improve the wellbeing of people and ecosystems.

C L I M A T E  R E S I L I E N T  D E V E L O P M E N T

1

2

C L I M A T E  C H A N G E  2 0 2 3

At sustained heating of 3 - 5°C, “ ice sheets will be 

lost irreversibly over multiple millennia”:

I C E  S H E E T S

⁕  West Antarctic Ice Sheet:  complete loss  

⁕  Greenland Ice Sheet:  near-complete loss

THE 10% OF HOUSEHOLDS WITH THE HIGHEST PER CAPITA

CO2 EMISSIONS CONTRIBUTE 34–45% OF GLOBAL EMISSIONS

THE BOTTOM 50% CONTRIBUTE 13–15% 

ELECTRIC VEHICLES & BAT TERIES

25x more solar electricity is now

produced compared with a decade ago.

5x more wind electricity is now 

produced compared with a decade ago.

85%

COST

55%

COST

(2010-2019)(2010-2019)

SOL AR & WIND CAPACIT Y

Global annual renewable capacity 

additions increased by 50% to nearly 

510 gigawatts in 2023, the fastest 

growth rate in two decades.

In 2025, renewables will surpass

coal to become the largest source of 

electricity generation. (IEA, 2024)

INNOVATION FINANCIAL FLOWS

CLIMATE GOVERNANCE INSTITUTIONAL CAPACIT Y

The global electric fleet

is skyrocketing

x100

ADOPTION

(2010-2019)

Costs have fallen to less than 

one-eighth of their 2010 value.

85%

COST

(2010-2019)

The mix of policy instruments that reduced costs and stimulated adoption includes public R&D ,  funding for 

demonstration and pilot projects ,  and demand-pull instruments  such as deployment subsidies to attain scale.

F .  S L A S H I N G  E M I S S I O N S  N O W  W I L L  S T E M  T H E  F L O W

1 2

P R O G R E S S ,  B U T  N O T  E N O U G H  
“A FACTOR OF 3-6 BELOW” 

WHAT’S NEEDED TO 2030

TO KEEP HEATING TO 2°C

$2.4 TRILLION IS WHAT THE HIGH-LEVEL EXPERT GROUP ON CLIMATE FINANCE

ESTIMATES IS NEEDED EVERY YEAR TO INVEST IN RENEWABLE ENERGY, ADAPTATION,

AND OTHER CLIMATE-RELATED ISSUES IN DEVELOPING COUNTRIES

“THE TECHNICAL GEOLOGICAL STORAGE CAPACITY

IS ESTIMATED TO BE ON THE ORDER OF 1,000 GtCO2, WHICH

IS MORE THAN THE CO2 STORAGE REQUIREMENTS THROUGH

2100 TO LIMIT GLOBAL HEATING TO 1.5°C”

“Deep, rapid & sustained mitigation

and accelerated implementation of 

adaptation actions in this decade would 

reduce projected losses and damages for 

humans and ecosystems, and deliver 

many co-bene�ts, especially for air 

quality and health.”

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

40 billion tCO2

35 billion tCO2

Temperatures over land, where people actually live, have 

increased much more than temperatures over ocean

IT TAKES MORE ENERGY (AND MORE TIME)

TO HEAT UP OCEAN COMPARED WITH LAND

THE 13C/12C RATIO IS JUST ONE OF MULTIPLE LINES

OF EVIDENCE THAT THE ADDITIONAL CO2 IN THE ATMOSPHERE

IS OVERWHELMINGLY FROM FOSSIL FUEL COMBUSTION

“Even without accounting for all  the benefits  of  avoiding potential  damages,  the global economic and social  

benefit  of  limiting global warming to 2°C exceeds the cost  of  mitigation in most of  the assessed li terature.”

“More rapid climate change mitigation, with emissions peaking 

earlier, increases co-benefits and reduces feasibility risks and costs 

in the long-term, but requires higher up-front investments.” 

D .  W E  K N O W  H O W  T O  F I X  I T

2°C

1.5°C

1°C

0.5°C

0°C

-0.5°C

-1°C

Year

Temperature 

anomaly 

relative to 

1850–1900 

average

1 500 1000 1500 20201850

C H A N G E  I N  G L O B A L  S U R F A C E  A V E R A G E  T E M P E R A T U R E
PA L EO C L I M AT E  ARC H IVE S  ( 1 – 1 8 50 )  and O BS E RVE D  ( 1 8 50 - 2 02 0 )

THE LAST DECADE (2013—2022)

WAS HOTTER THAN ANY OTHER PERIOD

FOR AT LEAST 125,000 YEARS

   

… BY 2050 DEPENDING ON FUTURE EMISSIONS & 

SOCIOECONOMIC DEVELOPMENT  TRAJECTORIES

DISPLACEMENT  IN LATIN AMERICA, SUB-SAHARAN 

AFRICA  & SOUTH ASIA  ALONE COULD BE BETWEEN …
31 - 1 4 3
MILLION PEOPLE

THE MOST SIGNIFICANT VULNERABILITIES ARE IN AFRICA, ASIA,

CENTRAL & SOUTH AMERICA, SMALL ISLANDS AND THE ARCTIC

Many changes are baked in for thousands of years. Changes to global sea level, the 

ocean and ice sheets are “irreversible” on timescales relevant to human beings.

T E M P E R A T U R E  I N C R E A S E  O V E R  L A N D  I S

4 0 %  L A R G E R  T H A N  G LO B A L  M E A N  H E AT I N G

+ 0 .9 ° C+ 1 . 7 ° C

2300215021002050 207520202000

 The ocean has 

absorbed about

of the excess heat 

caused by humans

of humanity ’s CO2 

emissions to date

The ocean has 

absorbed about 

25% 90%

“Climate change has caused widespread

adverse impacts and related losses and damages to 

nature and people that are unequally distributed 

across systems, regions and sectors”

GLOBAL SEA-LEVEL IS RISING ALMOST 4MM PER YEAR ON AVERAGE,

AND IT’S ACCELERATING. LEVELS ARE RISING DUE TO (i) THERMAL EXPANSION

(WARMER WATER EXPANDS), (ii) GLACIER ICE LOSS & (iii) ICE SHEET LOSS 

WITHOUT

LARGE-SCALE

CO2 REMOVAL

ROLLOUT

GLOBALLY, 

THESE

PERCENTAGES

HAVE TO

FALL

MUCH 

FURTHER

COAL OIL GAS

45%60%95%

COAL OIL GAS

10%10%75%

BY 20 30 FOR 1.5° C
(compared with 2019 levels)

BY 2050 FOR 1.5°C
(compared with 2019 levels)

Using “far less fossil  fuel than today” is  “fundamental” to  limiting future heating to any temperature target .

1 . 5 ° C
B U D G E T

The rate of sea level rise can be slowed down by steep

emission reductions, giving more time for adaptation responses

AFFECTING THE WATER SECURITY

OF MILLIONS OF PEOPLE 

“Maintaining emission-intensive systems may, in some regions and sectors, be more 

expensive than transitioning to low emission systems. (high con�dence)”
PUBLIC AND PRIVATE FINANCE FLOWS FOR

FOSSIL FUELS ARE STILL GREATER THAN THOSE

FOR CLIMATE ADAPTATION AND MITIGATION!


