
How Can Markets Capture the 
Social Benefits of Carbon 

Dioxide as Well as the Costs?

Matt Ridley





“There are no solutions, there 
are only trade-offs; and you try 
to get the best trade-off you can 
get, that's all you can hope for.” 

Thomas Sowell



Costs and benefits, trade-offs and opportunity costs…

Costs
• Rising sea level 
• Longer heat waves
• Worse floods
• More severe droughts
• More frequent storms
• More forest fires
• Ocean acidification

Benefits
• Global greening
• Ocean productivity
• Water use efficiency
• Higher yields - land sparing
• Reduced cold deaths
• Longer growing seasons
• [Avoided decarbonisation costs]



“By the influence of the increasing 
percentage of carbonic acid in the 
atmosphere, we may hope to enjoy ages 
with more equable and better climates.”



0.04% 

0.03%



Parts per million CO2

The CO2 fertilisation effect



Global greening

http://probing.vegetation.be/sites/default/files/pdf/dag1/1100-Ranga%20Myneni-myneni-
probing-vegetation-talk-2.pdf
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http://onlinelibrary.wiley.com/doi/10.1002/grl.50563/abstract

“Our work was able to tease-out the CO2 fertilization effect by 
using mathematical modeling together with satellite data 
adjusted to take out the observed effects of other influences such 
as precipitation, air temperature, the amount of light, and land-
use changes.”  – R. Donohue, 2013



“The greening over the past 33 years 
reported in this study is equivalent to 
adding a green continent about two 
times the size of mainland USA (18 
million km2).”

Zaichun Zhu, Beijing University, 2016

70% of greening attributable to higher CO2 levels





NASA



Total annual monetary value of the direct CO2 
benefit on crop production for 45 crops

http://www.co2science.org/education/reports/co2benefits/MonetaryBenefitsofRisingCO2onGlo
balFoodProduction.pdf



Drought 
resistance 
improves 
with higher 
CO2



http://phe.rockefeller.edu/docs/PDR.SUPP%20Final%20Paper.pdf



Approx 3m sq km 
spared for nature 
= area of India
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Mortality 
is higher in 
cold 
seasons 
even in hot 
countries



Colder seasons are warming 
faster than warmer seasons

“Colder places are warming 
faster than warmer places

Colder times of day are warming 
more than warmer times of day”

https://www.climate.gov/news-features/blogs/beyond-data/climate-change-rule-thumb-cold-things-warming-faster-warm-things



0.17 degrees per decade



IPCC, FAR, 1990, Summary for Policymakers, p 1



“I looked at 73 climate models 
going back to 1979 and every 
single one predicted more 
warming than happened in 
the real world.”

Prof John Christy, University of 
Alabama, Huntsville



Sea level rise – 3-4 mm a year



Storms



https://royalsocietypublishing.org/doi/10.1098/rsta.2021.0285

Droughts



Floods





Forest fires

https://earthobservatory.nasa.gov/images/145421/building-a-long-term-record-of-fire

Fires





“Models used to influence policy on climate change 
have 
- overestimated the rate of warming,
- underestimated direct benefits of carbon dioxide,
- overestimated the harms from climate change and 
- underestimated human capacity to adapt so as to 

capture the benefits while reducing the harms.”

https://www.thegwpf.org/content/uploads/2015/10/benefits1.pdf



Is decarbonization hurting the poor?

• Renewable energy subsidies captured by the wealthy
• Energy cost as a proportion of income highest among the poor
• Today’s poor carrying the cost of the energy transition to benefit 

tomorrow’s wealthy
• A billion people without electricity now refused fossil fuel subsidies
• 3 million deaths from indoor air pollution, caused by cooking over 

wood and dung



Michael Ramirez

Turning food into fuel 



Costs and benefits, trade-offs and opportunity costs…

Costs
• Rising sea level – very slow
• Longer heat waves - yes
• Worse floods – no 
• More severe droughts - no
• More frequent storms - no
• More forest fires - no
• Ocean acidification - no

Benefits
• Global greening - yes
• Ocean productivity - yes
• Water use efficiency - yes
• Higher yields/land sparing – yes 
• Reduced cold deaths – yes
• Longer growing seasons – yes
• [Avoided decarbonization] - huge

Ah, but what about Pascal’s wager?



Energy contributions in RCP 8.5.

“The misuse of RCP 
8.5 involves the 
transformation of 
what is more 
accurately 
described as a 
worst-case scenario 
into the sole 
“business as usual” 
or baseline scenario 
that has become a 
centerpiece of 
climate policy 
discussions.”

Roger Pielke Jr



$51/ton

“Why did you abandon Social Cost of Carbon?” 
JC asked.

The ex DGE replied: “Oh, it was embarrassing. 
You see we couldn’t find a mitigation policy with 
an abatement cost even close to the Social Cost, 
let alone below it.”



• Models vastly understate CO2 fertilization effect
• Models understate adaptation
• Models overstate climate sensitivity
• Models use very low discount rates

“If 70% of the yield gain is attributable to increased CO2, the results from 
Zhu et al (2016) imply gains of 60%, 36% and 22% over the 17-year 
period for, respectively, grasslands, summer crops and winter crops.”

https://link.springer.com/article/10.1007/s10018-020-00263-w


https://link.springer.com/article/10.1007/s10018-020-00263-w

“If 70% of the yield gain is attributable to 
increased CO2, the results from Zhu et al (2016) 
imply gains of 60%, 36% and 22% over the 17-
year period for, respectively, grasslands, 
summer crops and winter crops.”

https://link.springer.com/article/10.1007/s10018-020-00263-w


All but one of these numbers is negative!



The end




