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What we learn, take and use from IPCC



The synchrony of measured GHG and CO2 emissions with
observed global warming and with observed nature reactions;

The uniquely threatening time scales and speed of change

Carbon budgets – we know the global “space”, 1.5 degree

The economics and the financial investment needs

The ethical implications, loss and damage, who is responsible?  



The synchrony of measured
GHG and CO2 emissions with
observed global warming and
with observed nature reactions







Main findings from IPCC WG III ctnd
Energy sector and fossil fuel CO2 is the largest polluter

Source: IPCC WG III, 2014



400 ppm CO2……



The observed global temperature change

of about 0.9 C (1901 – 2011)











The uniquely threatening time
scales and speed of change





“There is very high confidence that maximum global mean sea level 
during the last interglacial period (129,000 to 116,000 years ago) was, for 
several thousand years, at least 5 m higher than present , and high 
confidence that it did not exceed 10 m above present. During the last 
interglacial period, the Greenland ice sheet very likely contributed 
between 1.4 and 4.3 m to the higher global mean sea  level, implying 
with medium confidence an additional contribution from the Antarctic ice 
sheet. This change in sea level occurred in the context of different orbital 
forcing and with high-latitude surface temperature, averaged ov er 
several thousand years, at least 2 °C warmer than present (high 
confidence).”



“The atmospheric concentrations of carbon dioxide, methane, and nitrous oxide 

have increased to levels unprecedented in at least the last 800,000 years.

Carbon dioxide concentrations have increased by 40% since pre-industrial times, 

primarily from fossil fuel emissions and secondarily from net land use change 

emissions. The ocean has absorbed about 30% of the emitted anthropogenic 

carbon dioxide, causing ocean acidification.” 

“Natural climate change at rates slower than current anthropogenic climate 

change caused significant ecosystems shifts and species extinctions during the 

past million of years”



….and what may have happened about 3-

5 million years ago

“ The Pliocene is the geologic era between five million and three million  
years ago. Scientists have come to regard it as the most recent period in 
history when the atmosphere’s heat-trapping ability was as it is now and thus as 
our guide for things to come.
Recent estimates suggest CO 2 levels reached as much as 415 parts per 
million (ppm) during the Pliocene . With that came global average 
temperatures that eventually reached 3 or 4 degrees C (5.4-7.2 degrees F) 
higher than today’s and as much as 10 degrees C (18  degrees F) warmer at 
the poles. Sea level ranged between five and 40 meters (16 to 131 feet) 
higher than today.”

“An increase of 10 parts per million might have need ed 1,000 years or 
more to come to pass during ancient climate change events.“

From: Scripps Institute May 2013

Today an increase of 10 ppm CO2 needs less than thr ee to five years



Carbon budgets –
we know the global “space”
& relevance of 1.5 degree
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How much reduction is needed by 2050 for 2 ºC?

WG III SPM: Table SPM. 1.

% Reduction by 2050 Emissions in 2050

Compared to 2010 -72 to -41%
18.6 to 28.9 Gt-CO2

Compared to 1990 -51 to -24%

* These figures are for GHGs (i.e. not CO2 only).
** Shadowed parts are calculated from the numbers available in SPM.



Source: IPCC WG III, 2014

Global cumulative emission and carbon
budgets, between 2012 and 2050 permit the
range of between 655 – 1180 Gt CO2eq
emissions to not exceed 1.5 degree C
and/or stay below 2 degree C at averaged
1.5 – 1.9 degree C.
These budgets  require cuts of between
41% and 95% CO2 by 2050 compared to 2010 . 

present emissions are about 50 Gt CO2eq /year 



Source: IPCC WG III, 2014

“Baseline scenarios, those without
additional mitigation, result in global mean
surface temperature increases in 2100
from 3.7 to 4.8°C compared to
pre‐industrial levels, the range is
2.5°C to 7.8°C when including
climate uncertainty”



Main findings from IPCC WG II ctnd
Overall risk assessments:

Exceeding 1.5 degree has substantive impacts for

biodiversity and ‘integrity’ of systems

Source: IPCC WG II, 2014
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Climate Analytics report commissioned by CAN 
Europe

“For a 1.5 ºC pathway the 
reductions need to be deeper. 
How much deeper, however, 
depends on how fast one 
requires warming to drop 
below 1.5 ºC. In a pathway 
with a roughly 50% chance of 
peaking below 1.5 ºC, global 
emission reductions by 2050 
should be around 80% from 
1990 levels and global 
emissions need to peak 
within the next 5 years. The 
latter implies there is no 
flexibility in allowing delayed 
participation by some 
countries.” [color emphasis
added]  

Schaeffer et al (2013), p. 24 and p. 32

1.5C pathway
Net negative after 2050



The economics and the financial
investment needs





Source: IPCC WG II, 2014

The world not addressing climate change is certainl y not 
one experiencing economic prosperity: 

“Throughout the 21 st century, climate change impacts are 
projected to slow down economic growth, make povert y 
reduction more difficult, further erode food securi ty, and 
prolong existing and create new poverty traps, the latter
particularly in urban areas and emerging hotspots o f 
hunger”.



Costs of mitigation policies to stabilise
climate at 450ppm CO2eq are identified
with about 0.06% annual ‘consumption loss’ 
compared to a reference case. 

That is negligible 

And  - costs do not include the much larger
non -monetised benefits of decarbonisation
of avoided climate change and
non -climate impacts such as health,
biodiversity, pollution etc .



Source; Lazarus 2014



Source; Lazarus 2014



Main findings from IPCC WG III ctnd
By 2029, in 2-degree scenarios up to half of all present annual 

investments in energy mining have to stop. Energy efficiency 

investments need up to quadrupling compared to today.   

Source: IPCC WG III, 2014



The ethical implications, loss
and damage, who is
responsible?  





Source: IPCC WG II, 2014

“Climate-related hazards exacerbate other stressors often with 
negative outcomes for livelihoods, especially for people 
living in poverty ”

“Risks are unevenly distributed and are generally greater for 
disadvantaged people”

-“Responding to climate-related risks involves decision 
making…..with the limits to effectiveness of adaptation”



« Adaptation and GHG mitigation are complementary 
risk management strategies.
However, residual loss and damage will occur from 
climate change despite adaptation and mitigation 
action .

Knowledge about limits to adaptation can inform the  
level and timing of mitigation needed to avoid 
dangerous anthropogenic interference with the clima te 
system. For example, the level of effort needed to adapt 
to a 4°C increase in global mean temperature would be 
significantly greater than that needed to adapt to lower 
magnitudes of temperature increase. «



Absolute and cumulative CO2 emission 

from all sources 1750 – 2010 – it’s the 

OECD and not “China”



90 global fossil fuel companies had been the source s
of about 2/3 of all global CO2 and CH4 emissions
from fossil fuels

Source: Heede, 2013


