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Review of “The Social Cost of CO2 from the PAGE09 Model” by Chris W. Hope 

The paper presents the input parameters of the PAGE09 model, key outputs of the model (CO2 

concentrations, temperature, impacts and social cost of carbon), an analysis of the influence of 

parameters on the social cost of carbon and a regional split of the social cost of carbon and shares of 

emissions. 

The paper is well written and one can easily follow the presentation. The new version of PAGE is an 

important tool both in the policy world and in academic publishing and the careful and detailed 

presentation of the input parameters is very useful. All the changes to the model look like clear 

improvements over previous versions of PAGE. The presentation of the regional split of the social 

cost of carbon in combination with responsibilities of emissions is nice and makes for an interesting 

interpretation of the results. 

I recommend publication of the paper, subject to the individual points outlined below. 

General comment: The paper presents many of the new parameter values used in PAGE 09, but none 

of the equations. The paper states that the model equations can be found in a companion technical 

paper (Hope, forthcoming). I find that separation very problematic, both for a reader as well as for 

review. As a reader, I am presented with a large quantity of parameter values but with almost no 

information how those values are used in the model. But surely these parameter values are only of 

interest if one knows how they are actually used in the model, i.e. if one sees the equations at the 

same time. For review, this gets really problematic: in order to evaluate whether a specific parameter 

makes sense one needs to see how it is used, but none of that is actually part of the paper. I would 

suggest that the model equations are either included in an appendix in this paper, or even better are 

presented in the same place where the parameter values are shown.  

Page 1: Why do most distributions have a triangular distribution? Weitzman (2009) and the literature 

that followed argued that the real reason for concern about climate change might be fat tails. By 

using triangular distributions for all input parameters, the author prohibits anything like fat tails by 

assumption to ever show up in PAGE. Is there a good reason for that? 

Page 2: Why stop in the year 2200? Are we not expecting significant impacts after that? I would 

assume that at the low time preference rates that are also used in PAGE this arbitrarily ends the 

analysis too early. 

Page 3: Climate sensitivity.  Shouldn’t the most likely value (mode) be 3.0, not the mean, to be in line 

with IPCC? Looking at Andrews and Allen (2008) I cannot understand why a triangular distribution is 

used, surely there is nothing in their work that suggests there is a cut off at 7 degree? 

Page 5: The text quotes Stern (2007) saying that poor countries would have higher costs of impacts 

(as a percent of GDP), but Table 5 and the first sentence of the last paragraph on page 5 suggest that 

in PAGE every other region than Europe is less vulnerable to climate change. How does that square? 

Page 6: Are the weights in table 5 applied to all impacts, or is there a different set of weights for each 

type of impact? One set of weights for all impact types seems highly inappropriate: as the author 

points out earlier, some regions are less vulnerable to sea-level rise than the EU because of their 

coast length. But the same region might be more vulnerable to temperature increases than the EU. 
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Given that temperature and sea-level rise have very different dynamics, lumping everything into one 

weight could be highly misleading. 

Page 6: The text mentions that impacts are explicitly linked to GDP per capita and that there is a 

saturation of impacts at high temperatures. These points should be expanded, it is not clear at all 

from the existing text how this is done. Citing Weitzman (2009) as support for a damage function that 

introduces a cutoff point for impacts is misleading. 

Page 7: Can PAGE also produce results that don’t use equity weights? I think presenting equity 

weighted results as done is perfectly fine, but it should be accompanied by results that don’t use 

equity weighting. Equity weights are based on very strong assumptions about distributional 

preferences of the social planner, it would be good to have results that are based on efficiency 

considerations only (and thus ignore distributional issues between regions) accompany the equity 

weighted results. That way one could tell to what degree the strong distributional preferences of the 

social planner drive the social cost of carbon estimates. 

Page 7: I have serious problems with the fact that the pure time preference rate and EMUC are 

probabilistic in PAGE. EMUC also is the relative risk aversion parameter in the expected utility 

framework on which PAGE seems to build, and it just entirely eludes me what it means that the 

parameter of relative risk aversion is in itself uncertain. It seems to me that by making it uncertain 

the exercise is most definitely no longer based on expected utility theory. I would also expect that 

making the pure time preference rate uncertain violates one of the conditions of the expected 

discounted utility framework. Both choices (making EMUC and the time preference rate uncertain) 

have the effect that the analysis is no longer based on the well understood und studied framework of 

expected discounted utility theory, but rather on something else that is not discussed nor clear from 

the paper. 

Page 8: An emission scenario that peaks in 2016 seems entirely unrealistic. The scenario should 

either be removed or backed up by a peer reviewed study. 

Page 8: I don’t understand the discussion of adaptation. Is adaptation costly in PAGE? If yes, I would 

like to see a discussion of the cost of adaptation. If not, I don’t understand why adaptation is a policy 

variable, would we not expect it to be always be at the maximum adaptation level then? 

Page 8: Further on adaptation. If I understand the calibration of PAGE’s damage functions correctly it 

is largely based on a kind of meta review of existing impact studies. Many, if not most, of these 

studies make assumptions about adaptation already, often they present impacts assuming that 

agents have adapted optimally already. Does PAGE take that into account in its calibration, or is it 

taking impact assessments that already assume adaptation, and then adds more adaptation to that? 

Page 11-2: Unless I misunderstand, both the results in the section “Impacts” and in “NPV of Impacts” 

are actually NPV estimates. The difference between the two sections is that the first presents 

impacts per year, whereas the second presents the sum of the impacts in all years. But both sections 

seem to be NPV figures, so the headline and text should reflect that. 

Page 11-12: Both the “Impacts” and the “NPV Impacts” section compare the equity weighted damage 

estimates with estimates of the global world product in specific years. That comparison does not 

make any sense because two different metrics are used to compute the impacts and the global world 
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product. In the computation of the impacts a dollar to a poor person is greatly inflated by the equity 

weight. But in the computation of the global world product a dollar gets the same weight regardless 

of who has it. Comparing the impacts with world totals is fine for impact estimates that are not 

equity weighted. But when equity weighted impact estimates are presented, such a presentation is 

not valid and a more appropriate metric like a change in the equally distributed equivalent income 

(Atkinson 1970) is needed.  


