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A PLANETARY CRAPSHOOT

The IPCC defines “likely” events to have at least a 66 per-
cent chance of occurring. That still tells us nothing about 
whether things may turn out all right— with climate sensi-
tivity closer to 1.5°C (2.7°F)— or not all right at all— closer 
to 4.5°C (8°F). Taking the IPCC probability descriptions 
literally, the chance of being outside that range would be 
up to 34 percent. There’s no precise verdict as to where 
these 34 percent go, though there’s clearly more room 
above 4.5°C (8°F) than below 1.5°C (2.7°F). See figure 3.1.

For any numbers below 1.5°C (2.7°F), we could right-
fully celebrate— ideally with a bottle of Champagne, 
flown in from France for the occasion, and letting out 
an extra puff of carbon dioxide when opened. Though 
that’s unlikely. And not even these low climate sensitiv-
ity realizations of 1.5°C (2.7°F) provide a guarantee that 
climate change won’t be bad. In fact, quite the opposite: 
At 700 ppm, final temperatures would still rise to higher 
than where they were over three million years ago. Think 

40%

35%

30%

25%

20%

15%

10%

5%

0%
0°C 1°C 2°C 3°C 4°C 5°C 6°C 7°C 8°C 9°C 10°C

Eventual global average warming due to a doubling of carbon dioxide (climate sensitivity)

“likely” range

Pr
ob

ab
ili

ty
 d

en
si

ty

Figure 3.1 Eventual global average surface warming due to a doubling 
of carbon dioxide (climate sensitivity)
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likelihood that climate sensitivity is above 6°C (11°F), not 
actual temperature rise.

Let’s jump right to the conclusion. Take the latest consen-
sus verdict at face value and assume a “likely” range for cli-
mate sensitivity of between 1.5 and 4.5°C (2.7 and 8°F). 
Equally important, stick to the IPCC definition of “likely” 
and assume it means a chance of greater than 66 percent, 
but less than 90 percent. (The latter would be “very likely.”) 
And take the IEA’s interpretation of current government 
policy commitments at face value. Here’s what you get: 
about a 10 percent chance of eventual temperatures ex-
ceeding 6°C (11°F), unless the world acts much more deci-
sively than it has.

Figure 3.2 and table 3.1 are the culmination of parsing 
umpteen scientific papers and countless hours spent fret-
ting over how to get it just so. Rows 1 and 2 in the table 

Figure 3.2 Eventual global average surface warming based on passing 
700 ppm CO2e
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represent the move from carbon dioxide– equivalent (CO2e) 
concentrations in the atmosphere to ultimate temperature 
increases. Row 3 shows the corresponding chance of ex-
ceeding final average temperature increases of 6°C (11°F). 
Whenever we had to make a judgment call of where to go 
next, we tried to take the more conservative turn, which may 
well underplay some of the true uncertainties involved.

The scariest bit is just how fast the chance of eventual 
temperatures exceeding 6°C (11°F) goes up. Compare 
changes in the median temperature increase with the 
chance of passing 6°C (11°F). Going from 400 to 450 ppm, 
the difference between 1.3°C (2.3°F) and 1.8°C (3.2°F) for 
the most likely temperature increase, may not be all that 
much. There may be some, potentially irreversible, tipping 
points along the way, but ultimately it’s only half a degree 
centigrade (less than a degree Fahrenheit), or an increase 
of a bit more than a third. At the same time, the chance of 
exceeding 6°C (11°F), the last row, just jumped from 0.04 
percent to 0.3 percent, almost tenfold. All that’s just for 
moving from 400 to 450 ppm, while the world has already 
passed 400 ppm for carbon dioxide alone and 440 to 480 

Table 3.1. Chance of eventual warming of >6°C (11°F) rises rapidly with increasing 
CO2e concentrations

CO2e 
concentration 
(ppm) 400 450 500 550 600 650 700 750 800

Median 1.3°C 1.8°C 2.2°C 2.5°C 2.7°C 3.2°C 3.4°C 3.7°C 3.9°C 
temperature  (2.3°F) (3.2°F) (4.0°F) (4.5°F) (4.9°F) (5.8°F) (6.1°F) (6.7°F) (7.0°F ) 
increase

Chance of  0.04% 0.3% 1.2% 3% 5% 8% 11% 14% 17% 
>6°C (11°F)
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as far out as 6°C (11°F), it all becomes guesswork. Using 
a quadratic function is a convenient shortcut, but it’s not 
much more than that. Lots of other extrapolations would 
fit the observed damages on the lower end of the scale 
but would yield wildly different results on the upper end. 
For instance, figure 3.3 shows how estimating exponen-
tial rather than quad ratic warming yields starkly different 
results:

For 1°C and 4°C, the two lines are identical. For 2°C and 
3°C, they are close enough to be indistinguishable given 
the uncertainties. At 5°C, things begin to diverge. By 6°C, 
they might as well be describing different planets. The qua-
dratic extrapolation ends up at a bit under 10 percent of 
global economic output. The exponential comes in closer 
to 30 percent.

Figure 3.3 Quadratic and exponential extrapolations of global economic 
damages
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When it comes to high- temperature damages, the state- 
of- the- art economic models simply aren’t much better 
than fitting a curve around what we know at low tempera-
tures, and extending it into what we don’t— well beyond 
the range of historically observed temperature increases 
into ones that mark uncharted territory for human civili-
zation. Yet again, that’s not to decry these modeling efforts. 
It’s just to reiterate that inherent uncertainties will prob-
ably determine the final outcome.

All that begs the philosophical question: is some number 
better than no number at all? If Nordhaus’s estimate for 
the average global damages caused by final warming of 6°C 
(11°F) is 10 percent, and a simple exponential extrapolation 
gives us 30 percent, should we be using this 10– 30 percent 
range at all? And what happens if we have fundamentally 

Table 3.2. Knowledge of economic damages decreases quickly with increased 
global average warming

Final 
 temperature  2°C 2.5°C 3°C 3.5°C 4°C 4.5°C 5°C 5.5°C 6°C 
change (3.6°F) (4.5°F) (5.4°F) (6.3°F) (7.2°F) (8.1°F) (9°F) (10°F) (11°F)

Average 1% 1.5% 2% 3% 4% ? ? ? ?* 
 global   
damages

Chance of ?% ?% ?% ?% ?% ?% ?% ?% ?% 
damages >50%  
of economic  
output

* Our range for average global damages from 6°C (11°F) of warming is 10 to 30 percent 
throughout the text, though that’s hardly scientific enough to merit mention in this table. It’s 
simply an extrapolation, using quadratic and exponential curves, from what we know— or 
think we know— happens at 1 or 2°C (1.8 or 3.6°F).
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