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Abstract:  
 
Proponents of greenhouse gas emissions reductions have long assumed that such 
reductions are the best approach to global climate change control and sometimes argued 
that they are the least risky approach.  It is now generally understood that to be effective 
such reductions would have to involve most of the world and be very extensive and 
rapidly implemented.  This paper examines the question of whether it is feasible to use 
only this approach to control dangerous global climate changes, the most critical of the 
climate change control objectives.  I show that in one of two critical cases analyzed 
recent papers provide evidence that such an approach is not a feasible single approach to 
avoiding the dangerous climate changes predicted by a very prominent group of US 
climate change researchers. In the other case using a widely accepted international 
standard I show that such an approach appears to be very risky and much more expensive 
than previously thought.  These conclusions further reinforce previous research that 
emissions reductions alone do not appear to be an effective and efficient single strategy 
for climate change control.  So although emissions reductions can play a useful role in 
climate change control, other approaches would appear to be needed if dangerous climate 
changes are to be avoided.  This conclusion suggests that the current proposals in a 
number of Western European countries and the United States to use emissions reductions 
as the sole means to control global warming may be doomed to failure in terms of 
avoiding such dangerous changes.  An alternative approach is briefly discussed that 
would be more effective and efficient, and could avoid the perilous risks and high costs 
inherent in an emissions reduction only approach. 
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Fundamental to a rational decision as to what to do about global climate change is what 
the problems are that need to be solved and what and how much needs to be done how 
soon to solve them (1).  It is sometimes forgotten that the objective of global climate 
change control should not be to reduce emissions of greenhouse gases (GHGs) but rather 
to reduce specified risks resulting from climate change.  Previous research has shown that 
the very widely proposed approach of reducing emissions of GHGs is not likely to be 
either effective or efficient in reducing the risk of dangerous climate changes or some of 
the other goals of climate change control (1). Of four such risks previously identified (1), 
the most critical one is dangerous climate changes.   
 
In order to investigate the feasibility of using an emissions reduction approach in 
reducing the risk of dangerous climate changes, it is necessary to define either the threats 
that we are trying to avoid or the goals that if achieved would avoid the threats since 
different threats may require different solutions.  For this purpose I have defined two 
such threats/goals, representing two of the most prominent ones discussed in the 
literature.  Obviously there may be other threats/goals, but a useful approach should at 
least control the most prominent ones unless we know for certain that another threat is the 
only one that will occur. 
 
One of the threats, which I will call the Greenland/West Antarctica ice sheet melt, has 
been proposed by a prominent group of American climate scientists, usually with James 
Hansen as the lead author.  Two new papers on the subject are by Hansen et al; both 
concern the risks from additional global warming as a result of sea level rise due to 
melting ice sheets in Greenland and West Antarctica.  The first paper (2) argues that there 
are dangerous risks if global temperatures rise more than another 1oC from current levels.  
The second (3) uses data from the last 400,000 years of Earth history to predict how and 
why they believe that sea levels may rise significantly over this century and to quantify 
key parameters including much higher climate sensitivity to increased carbon dioxide 
(CO2) levels. A third paper with Hansen as the sole author (4) summarizes other research 
showing that the Greenland and West Antarctic ice caps are eroding, including 
speculation that the resulting sea level rise could be as much as 5 meters by 2100.  New 
Scientist describes the consequences as follows (5): 

Without mega-engineering projects to protect them, a 5 meter rise would inundate 
large parts of many coastal cities--including New York, London, Sydney, 
Vancouver, Mumbai, and Tokyo--and leave surrounding areas vulnerable to storm 
surges. In Florida, Louisiana, the Netherlands, Bangladesh and elsewhere, whole 
regions and cities would vanish.  China’s economic powerhouse, Shanghai, has an 
average elevation of just 4 meters. 

 
The long standing concern about dangerous climate changes is that there may be a 
“tipping point” where a continued rise in global temperatures will trigger non-linear, self-
reinforcing further warming or other dangerous environmental effects beyond those 
resulting immediately from the temperature rise itself.  Numerous scenarios have been 
proposed (1), but Hansen et al. believe that the most likely and most critical of these 
dangerous effects is the possibility of substantial sea level rise due to the breakup of parts 
or all of the ice sheets covering Greenland and West Antarctica.  Taken together, Hansen 
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In order to escape the above conclusions concerning the limited usefulness of ERD in 
each case one presumably must believe that ERD meets tests concerning all of the 
following parameters (see Table 1 below and the footnotes to it):  

(P1) Climate sensitivity to increased CO2.   To meet the test of this parameter in 
Case A it would be necessary to assume that sensitivity is less than about 3.1oC 
assuming a 2oC limit.  In other words, reliance on ERD approaches depends 
critically on the assumed CO2 sensitivity.  Even if one believes that Hansen et 
al.’s 6oC is too pessimistic, one must believe that the sensitivity is no more than 
about 3.1oC in order to fall within Rive et al’s possibilities curve.  Hansen et al. 
clearly believe that the IPCC failed to take into account very significant factors 
that the IPCC may not have known about at the time since the Hansen et al. paper 
was not published until almost a year after the IPCC deadline.  Just because the 
majority of the IPCC reviewers held a different view at that time does not make 
Hansen et al. incorrect, however.  In Case B Rive et al.’s analysis assumes that P1 
is about 3oC, so Case B meets this test. 
(P2)  Maximum global temperature increase that avoids a substantial risk that 
there will be a dangerous climate change if global temperatures increase more 
than that amount.  The higher the maximum, the easier it is to meet it.  In Case A, 
it would be necessary to believe that ERD could reduce the increase to no more 
than a further 1oC (1.8oC above pre-industrial levels) to avoid the large increase in 
sea level predicted by Hansen et al. (2).  This is actually significantly more 
stringent than the requirement of less than 2oC in case B.  But since Rive et al did 
not consider 1.8oC, it will be (charitably) assumed here that meeting the 2oC limit, 
which they do show, is the equivalent of meeting 1.8.  With this assumption, ERD 
satisfies this test for both cases.  
(P3) Relation of case to error bounds defined by Rive et al.  It is assumed here 
that Rive et al.’s analysis is as valid as is currently possible.  Under Case A in 
order for the conclusion not to hold it would be necessary to believe that the 
results of using a 1.8oC limit with Hansen et al.’s doubled temperature sensitivity 
to CO2 falls on or inside the implementation possibilities curve for this 
temperature limit, which it comes nowhere close to doing (14).  In case B the 
average probability estimates does fall on the implementation possibilities curve 
for 2oC limit and early “action” so it does qualify.   
(P4) The ratio of actual emissions reductions that would be achieved in the real 
world application of ERD to the optimized reductions assumed by the modeling 
studies that Rive et al used to derive their results.  This is not part of Rive et al.’s 
analysis but has been added to make the analysis more realistic since this is likely 
to be a major problem with actually implementing ERD in the manner that may be 
agreed to (1).  Rive et al. effectively assume that the ERD efforts are as successful 
in reducing the risk of global warming as the underlying studies they use assume 
they are with the exception that they differentiate between “early” and “late” 
action.  Since these studies effectively assume 100 percent success (a ratio of 1), 
Rive et al. do as well.  There is ample reason to believe, however, that the real 
world implementation of whatever measures may actually be decided on to 
implement ERD will fall well short of the ideal cases assumed by the underlying 
studies for a number of practical reasons (1) taking into account that the Rive et 
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Table 1: Analysis of Major Parameters to Determine Feasibility of Using a Regulatory De-

carbonization (RD) Only Approach to Control Dangerous Global Climate Changes 
 

Parameters 
 

(P1) Temp. 
sensitivity 

(oC) 

(P2) 
Temp. 

limit (oC) 

(P3) Relation 
to Rive sensi-
tivity bounds 

(P4) Real 
world achieve-

ment ratio 

(P5) Probability 
of achievement 
of limit (%) 

Case A—Hansen et al. correct on risk of Greenland/West Antarctic ice sheet melting if P2>1.8oC 
A.1.Actual/assumed 6 1.8 Well outside 

high estimate 
Very low 0 

A.2.To accept RD ! 3.1 ! 1.8 Meets 
average 

projection 

 Very high " 90 

A.3.To reject RD >3.1 >1.8 Outside high 
estimate 

Medium to 
low 

<90 

A.4.Conclusions 
concerning RD 

Fails Meets 
using 2oC

Not 
achievable 

Fails Fails 

 
 Case B—EU correct that global temperature rise should be no more than 2oC 
B.1.Actual/assumed 3 2.0 Meets 

average 
projection 

Very low 50 

B.2.To accept RD ! 3.1 ! 2.0 Meets 
average 

projection 

Very high " 90 

B.3.To Reject RD >3.1 >2.0 Outside high 
estimate 

Medium to 
low 

<90 

B.4.Conclusions 
concerning RD 

Meets Meets Meets Fails Meets if 50% 
acceptable; 

fails if accept-
able P5" 51  

 
Sources: 
Column P1: Row A.1: Reference (12); Rows A.2, A.3, B.2, and B.3: Based on visual reading of 
(14); Row A.4: Comparison of Row A.3 with A.1; Row B.1: Approximation of IPCC estimate 
(13); Row B.4: Comparison of Rows B.2 and B.1. 
 
Column P2: Rows A.1, A.2, and A.3: Hansen et al.’s 1oC increase over current (2) plus 
approximation of 0.8oC current over pre-industrial temperatures since this is an optimistic 
assumption; Row A.4: Comparison of Rows A.3 with A.1.  Rive et al. analyzes 2oC, but not 1.8, 
so it is assumed (optimistically) that the two are the same for the purposes of this cell; Row B.1: 
See text for explanation of selection of 2.0oC; Rows B.2 and B.3: EU policy (6); Row B.4: 
Comparison of Row B.2 with B.1. 
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