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He said yes. Any other question? 
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Source: Edouard Bard, Collège de France. 

  
On a weekly time scale: 
the atmosphere 
dominates 

From 100 to 1,000 years: the ocean dominates From 10,000 to 100.000 years: 
orbital parameters dominate 

Astronomical forcings 

Climate change is nothing new under 
the sun 

Variations of the sun 

Mountain formation, sea 
level Dust from 

volcanoes 

Continental drift 

Internal forcings 

Atmosphere 
Atmosphere - ocean 

Atmosphere – ocean 
- cryosphere 

Human activities 
 
Human forcings 

Variations of the Earth’s orbit 
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One century and a half of technology 
improvements, and then what? 

Greenhouse gases emissions by gas since 1860. Various data. 

Electricity becomes 
commercially 

available 

First 
computer 

Mainframes become 
common 

@www 

Beginning of the 
“digital revolution” 



jancovici.com 

Help! Where is the reset button? 

Source IPCC, 5th assessment report 

You are dead 
Your kids are dead 
Any government is history 
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Climate model IPSL-CM6A-LR 
Historical 1850-2014 / scenarios 2015-2100 

Up, or up? 
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Source: Quaternary Environments Network 

Fancy triggering a new climate era? 

Ice cap 3 km thick 
Dry and cold 

+5°C !!! 
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+5°C !!! 
Source: Quaternary Environments Network 

Fancy triggering a new climate era? 

Ice cap 3 km thick 

Dry and cold ≈ 100.000 men 
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Number of days of deadly heat in 2100 with +4°C. Source: Camilo Mora et al, 
Global Risk of deadly heat, Nature Climate Change 

Let’s feel the heat 
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Source: IPCC, 5th assessment report, 2014 

High and (very) dry… 
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Adapting... to what exactly? 

IPCC, 2019, Summary for policymakers of the report “climate change and 
land” 

Dryland water 
scarcity 

Soil 
erosion 

Vegetation 
loss 

Wildfire 
damage 

Permafrost 
degradation 

Tropical 
crop yield 

decline 

Food 
supply 

instabilities 

1° 
1,5° 

2° 

3° 

4° 

5° 
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Gurgling gurgling 

Ice cap change 2003-2012 
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1 to 60 times the GDP! 
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2°C, fingers in the nose? 

Source IPCC, 2015 

2018 

Cumulated CO2 emissions 
since 1870 in Gt 

÷ 3 in 2050 
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Breakdown of world (direct) emissions in 2019. Jancovici, various data. 

Coal power plants 

Oil and 
gas power 

plants 

Cement 

Other industry Buildings 
≈ 2% ≈ 2% ≈ 4% ≈ 6% 

Agriculture 

Deforestation 

Other 

Transports 

Energy! 

Emissions? But what for? 
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According to you, what is energy? 

My electricity or gas bill 
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It’s only 5%! 

= 5% 

= 2% 

= 5% 
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According to you, what is energy? 

My electricity or gas bill Something to be saved! 
(why can be unclear) 



jancovici.com 

World energy use 1860-2019. Jancovici, 2020 

Did you say savings? 

C
ar

bo
n!
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According to you, what is energy? 

My electricity or gas bill 

100% renewables! 

Something to be saved! 
(why can be unclear) 
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Of course 100% renewable is 
possible! 
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Why on Earth did we waive our 
wonderful renewables for devilish oil? 

2000 years ago 

1 century ago 
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According to you, what is energy? 

My electricity or gas bill 

100% renewables! 

Something to be saved! 
(why can be unclear) 

What turns us into 
ironman for real! 
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My left foot runs at 2000 km/h, my 
right arm lifts thousands tons... 
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They work for us 

= 

200 (world average) 
to 600 (European 

average) 

+ 
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1965 

2019 

Energy consumption vs. GDP in constant $. Author’s calculation on World Bank 
2020 for GDP, BP Statistical Review 2020 for energy 

The best macroeconomic model in 
the world: a straight line 

Energy consumption = fleet of machines! 
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World CO2 emissions vs. world GDP. Jancovici, 2019 

Decoupling, a piece of cake? 

1965 

2019 
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When there is no covid the first limiting 
factor of the economy lies in the ground 

Annual change of the world oil production in volume (red) and the world GDP per 
capita (blue). Jancovici on World Bank 2020 for the GDP and BP Stat 2020 for oil 
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CnHp 

O2 

CO2 

Present job structure, leisure and 
holidays, long studies, health, retirement, 
globalization, information society, urban 
concentration and sprawling… 

Crack? 

Boom? 

Free !! 

= GDP 
Ores & minerals, 
oceans and soils, 
wood, all living 
species… (all free 
also)   

The fire age, perpetual growth and two 
questions 
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« Global conventional crude 
oil production peaked in 2008 

at 69.5 mb/d and has since 
fallen by around 2.5 mb/d » 

T h e a v e r a g e l e v e l o f n e w 
conventional crude oil project 
approvals over the last three years 
is only half the amount necessary 
to balance the market out to 2025 
(…). US tight oil is unlikely to pick 
up the slack on its own. (…) US 
tight oil (…) would need to more 
than triple in order to offset a 
c o n t i n u e d a b s e n c e o f n e w 
conventional projects. 

The wolf is here? 



jancovici.com 

To be divided by 3 by 2050… 
and will! 

+ 25% in 2050? 

The Kaya identity: 

+ 2% per year = x 1,8 in 
30 years; + 4% per year 

= x 3,2 in 30 years! 

Magic technique N° 1: ! 
NRJ per $ of GDP 

Magic technique N° 2: 
! CO2 per kWh  = 
+nuke, RE, CCS & 
switch coal -> gas 

Problem: -12% in 18 years! 

Problem: -2% in 18 years! 

Fancy a little rule of three ? 
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Is divided by 3 in 2050 

+ 20% in 2050 

The Kaya identity: 

-0,5% per year (but divided 
by 4 to 5 on the US if equal 

conditions everywhere) 

-1,5% per year (cars, 
homes, machinery...) 

-2% per year (80 coal 
power plants replaced 

by nuke each year) 

Fancy a little rule of three ? 
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Achieving wisdom is an old story 

When it is obvious that the goals cannot be reached, don't 
adjust the goals, adjust the action steps. 

By three methods we may learn wisdom: First, by 
reflection, which is noblest; Second, by imitation, which is 
easiest; and third by experience, which is the bitterest. 
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HE'S 
MAD !!

HE'S 
MAD !!

HE'S MAD !!

HE'S MAD !!

HE'S MAD !!

HE'S MAD !!

I'VE SAID 
IT !!

Any questions? 


