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How large are the 
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offs between current 
and potential future 
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relevant value 
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RECAP: Does substituting aerosol geoengineering 
for abating CO2 emissions pass a cost-benefit test? 

734 Climatic Change (2011) 109:719–744
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Fig. 7 Scenario map for the cost-benefit test to substitute aerosol geoengineering for CO2 abatement
as a function of the probability of intermittent geoengineering and the estimated damages due to
geoengineering radiative forcing. The star at the axis origin represents the (sometimes implicit)
assumption of many previous studies that both the probability of intermittent aerosol geoengineering
is zero as well as that damages due to the aerosol geoengineering forcing are zero

variance in the utilities for the different strategies (Fig. 5). We analyze the objective
function values of the different strategies (Eq. 1) re-scaled such that the utilities for
the business-as-usual scenario cover a range of zero to 100 percent. The expected
value (the star in the box-whisker diagram) is highest for the case when aerosol geo-
engineering is continuous, followed, in decreasing order, by the CO2 abatement strat-
egy, the business-as-usual strategy, and the discontinuous geoengineering strategy.

Some decision-makers might choose to maximize the rejoice (or minimize the
regrets) of a decision compared to a base-case scenario (e.g., a business-as-usual
strategy) (Savage 1954). Choosing abatement over the business-as-usual strategy
leads to rejoice in roughly 95 percent of all considered cases (Fig. 6). Choosing the
geoengineering strategy relative to the business-as-usual strategy leads to higher re-
joice if geoengineering is continuous, but it leads to stronger regrets if geoengineering
is intermittent. Note that substituting aerosol geoengineering for CO2 abatement
increases the variance of the regrets.

4.3.2 Implication of aerosol-forcing-dependent damages

The analysis, so far, assumes that geoengineering causes environmental damages
only through the effects on global mean temperatures (i.e., for θ = 0). As discussed
above, the aerosol geoengineering forcing is projected to change Earth system
properties such as precipitation- and surface temperature-patterns, El Niño, and
polar ozone concentrations, to name just a few (Robock 2008; Lunt et al. 2008). A
review of the current literature on the impacts of stratospheric aerosol on natural
and human systems suggests that aerosol injections into the atmosphere might cause
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Probability of triggering the response
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