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Figure 1  The raw data 
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Figure 2  The long-run equilibrium relationships 
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Figure 3  World real GDP growth and two-sided estimate of its trend, and one- and two-sided estimates of  

                               the anthropogenic radiative force intensity of GDP (median, and 16-84 and 5-95 credible set) 

 
 

 

 





 25 

 
 

 
 

 

 
 

 
 

 

Figure 4  Estimated standard deviations of structural shocks (median, and 16-84 and 5-95 credible sets) 
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Figure 5  Impulse-response functions to the three identified shocks to radiative 

                                                  forcing (median, and 16-84 and 5-95 credible set) 
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Figure 6  Forecasts keeping both real GDP and its anthropogenic radiative forcing intensity 

                                         constant at their 2024 levels, (median, and 16-84 and 5-95 credible set) 
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Figure 7  Forecasts keeping real GDP at its 2024 level, and assuming full decarbonization 

                                           of the economy in 2025 (median, and 16-84 and 5-95 credible set) 
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Figure 8  Forecasts with trend real GDP growth after 2024 set to the 2024 estimated value, and decreasing 

                               anthropogenic radiative forcing intensity of GDP (median, and 16-84 and 5-95 credible set) 
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Figure 9  Forecasts with trend real GDP growth after 2024 set to the 2024 estimated value, and the anthropogenic radiative 

                    forcing intensity of GDP peaking at 2050 and then decreasing (median, and 16-84 and 5-95 credible set) 
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Figure 10 Impulse-response function of real GDP to random variation in radiative forcing leading to an increase 

                            in global temperatures by 1 Celsius degree (median and 16-84% credible set), and prior and posterior 

                            distributions of the long-run impact 
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Figures for Appendix  
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Figure A.1  Evidence on the close similarity between alternative partially simulated series 

                for CO2, NH4, and N2O: maximum and minimum among the sorted partially 
                simulated paths out of 100,000 simulations 

 



 34 

 
 

 
 

 

                           

Figure A.2  Radiative force of El Niño-Southern Oscillation: raw series and normalized  

                spectral density (with 90%-coverage bootstrapped confidence bands) 
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Figure A.3  Observed and projected global temperatures in Celsius degrees (source: Copernicus Climate Change Service) 
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Table B.1b Bootstrapped p-values for Elliot, Rothenberg, and Stock’s

(1996) unit root tests for the land and ocean temperature anomalies

=1 =2 =3 =4 =5

Land temperature anomaly

In levels, without time trend 0.6824 0.9052 0.9750 0.9904 0.9940

In levels, with time trend 0.1526 0.3048 0.7162 0.7180 0.7308

In first differences, without time trend 0.0000 0.0000 0.0000 0.0000 0.0000

Ocean temperature anomaly

In levels, without time trend 0.4682 0.7256 0.9120 0.9296 0.9588

In levels, with time trend 0.1278 0.4878 0.5440 0.5558 0.6766

In first differences, without time trend 0.0000 0.0000 0.0000 0.0000 0.0000

Overall temperature anomaly

In levels, without time trend 0.8651 0.9704 0.9926 0.9930 0.9971

In levels, with time trend 0.3687 0.6454 0.7757 0.6099 0.7826

In first differences, without time trend 0.0000 0.0000 0.0000 0.0000 0.0001

Log real GDP

In levels, without time trend 0.9891 0.9878 0.9877 0.9707 0.9594

In levels, with time trend 0.0534 0.3759 0.3079 0.3488 0.3919

In first differences, without time trend 0.0000 0.0009 0.0009 0.0009 0.0009

Volcanic radiative forcing

In levels, without time trend 0.0000 0.0000 0.0000 0.0004 0.0035

controlling for break in the mean 0.0000 0.0000 0.0000 0.0000 0.0005

Solar radiative forcing

In levels, without time trend 0.2665 0.3437 0.4992 0.5889 0.6648

In levels, with time trend 0.0147 0.0195 0.0516 0.0837 0.2282

In first differences, without time trend 0.0000 0.0000 0.0000 0.0001 0.0000

Ice cover
In levels, without time trend 0.0000 0.0028 0.0258 0.1489 0.3495

In levels, with time trend 0.0000 0.0000 0.0003 0.0214 0.0656

In first differences, without time trend 0.0000 0.0000 0.0000 0.0000 0.0002

Sea level

In levels, without time trend 0.9872 0.9925 0.9955 0.9962 0.9999

In levels, with time trend 0.9559 0.8853 0.9317 0.9129 0.9367

In first differences, without time trend 0.0009 0.0173 0.1146 0.2712 0.4303





Table B.2 Simulated p-values for Stock and Watson’s tests for the null of time-invariance against the

alternative of random-walk time-variation in the mean of the first differences of the series
Radiative forcing:

anthropogenic Log Sea Temperature

Fraction volcanic solar real level Storms anomalies:

HAC correction: Mean Median below 10% GDP overall land ocean

Trimming: 0.15

Newey and West (1987) 0.0448 0.0148 0.8590 0.226 0.785 0.045 0.005 0.112 0.0004 0.000 0.049

Andrews (1991) 0.0531 0.0209 0.8590 0.348 0.874 0.063 0.008 0.071 0.0004 0.000 0.112

Trimming: 0.25

Newey and West (1987) 0.0409 0.0120 0.8480 0.892 0.784 0.027 0.006 0.195 0.0006 0.001 0.041

Andrews (1991) 0.0480 0.0171 0.8480 0.922 0.871 0.041 0.011 0.135 0.0006 0.000 0.088

Trimming: 0.33

Newey and West (1987) 0.0754 0.0488 0.7740 0.779 0.779 0.022 0.008 0.241 0.0004 0.003 0.044

Andrews (1991) 0.0864 0.0591 0.7700 0.813 0.854 0.032 0.014 0.184 0.0004 0.001 0.094
 For volcanic radiative forcing the level, controlling for the identified break in the mean.
 Mean and median of the Monte Carlo distribution of -values, and fraction of -values smaller than 10%.
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