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Summary

As of version 143, we have updated the Reference Scenario (RS), which serves as the emissions baseline for C-ROADS CP and C-learn. The global baseline emissions still follow those of the IPCC’s A1FI scenario as they had in the previous versions. However, the allocations between countries now better reflect the underlying assumptions of the SRES scenario. Global climate impacts at the end of the century are unchanged between the current and former default reference scenario, but changes in the allocation between countries/blocs means that the temperature increase and other impacts of current UNFCCC pledges shift slightly.

Reasons for the change

We were unsatisfied with the previous reference scenario for two reasons.

1. The former default reference scenario held each country/bloc’s share of emissions constant after 2030, while in the actual A1FI the share continues to change throughout the century.

2. The former default reference scenario used different logic for the apportioning of CO2 and non-CO2 emissions.

Assumptions in the Current Default Reference Scenario

Emissions are allocated to the C-ROADS countries or blocs by mapping the emissions of each region as defined in the SRES (ASIAP (Asia Pacific), OECD90 (the OECD countries in 1990), and ROW (Rest of World)) onto the corresponding C-ROADS blocs. This allocation is proportional to the share of each country/bloc’s emissions within its SRES region at the last historical data point.  Moving forward into the projected time periods, we adjust each country/bloc’s share of total global emissions in proportion to the share of total GDP attributed to each SRES region in the underlying A1FI scenario. This implicitly assumes that the countries in a bloc have similar intensity trajectories and that a bloc’s share of global GDP is proportional to its share of global emissions. This approach carries on until year 2100. The current default RS uses the same allocation scheme for each GHG.
Assumptions in the Former Default Reference Scenario

Before version 143 the default RS (still available as the Alternative RS) determined the allocation between countries/blocs using different methodologies depending on the gas and the year.  
· From 2005 through 2030 the allocation of CO2 emissions between blocs was based on IEO2008 (EIA, 2008). We calculated the rate of change in the proportion of global emissions from each country/bloc for each 5-year interval between 2005 and 2030 in the EIA’s projections and used that rate of change to change the allocation of CO2 emissions between countries/ blocs.  After 2030, the proportion of total emissions for each bloc remained fixed at its 2030 share.  
· In the former default RS, emissions for each of the non-CO2 well-mixed greenhouse gases was based globally on IPCC’s A1FI and multiplied by the share of CO2 emissions for each country /bloc. Anthropogenic CH4 and N2O country shares of the global emissions were assumed to be the historical allocations in the last year of data (and held constant going forward). Shares of each country for projections of PFCs, SF6, and each HFC type are based on MIT’s JPSPGC Technical Note 1 (2000).  

Implications of the Change in Reference Scenario

The implications of using this RS as the default over the RS that had been the default are negligible to minor in terms of global emissions, GHG concentrations, temperature and sea level rise but significant on a disaggregated level.  
Global Model Behavior

Figure 1 illustrates the equivalence of the two reference scenarios for global outputs. 
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Key Differences in National/Regional Emissions

The differences in allocations between countries or regions between the two reference scenarios results in differing country/bloc level emissions scenarios, especially in the final years of the simulation.  

In the current default RS, large developing countries peak circa 2080 and then fall thereafter, while developed countries’ emissions continue to rise. The SRES documentation summarizes the assumptions of the changing proportions, which are in large part a function of population changes.  In particular, populations in the Asia Pacific region are assumed to fall post 2080, causing emissions there to fall as well. The differences in allocations are evident in comparing Figure 2 and Figure 3.
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Climate Scoreboard Implications

The choice in RS affects the global implications of the pledges on emissions and their consequences on the climate system. Table 1 and Figure 4, Figure 5, and Figure 6 summarize these implications.  

Table 1 Implications of RS choice, both globally A1FI, on pledge effects

	Scenario
	Default RS
	CO2 Equivalent Concentration (ppm)
	Temperature Change from Preindustrial (Degrees C)

	Reference Scenario
	Former
	1408
	4.8

	
	Current
	1405
	4.8

	Confirmed Pledges
	Former
	1053
	3.9

	
	Current
	1006
	4.0

	Potential Pledges
	Former
	740
	3.0

	
	Current
	700
	2.8
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Compared to the former default RS, the current default RS yields different emissions trajectories for individual countries/blocs. The different baselines for some countries means that their pledges have more or less impact on final temperatures.  
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In conclusion, the now current default RS improves upon the former one. Both are tied globally to a well-respected scenario, A1FI, and so the change does not impact the global results.  However, the current approach also uses the A1FI’s disaggregated emissions.  Furthermore, the current default RS utilizes a more justifiable methodology for determining post 2030 allocations between blocs.  Finally, the current methodology is more consistent across all the GHGs than the former methodology.  The full version of C-ROADS (http://climateinteractive.org/simulations/C-ROADS/c-roads-cp) allows users to drive scenarios with different reference scenarios including the former default RS as the Alternative RS.  Doing so allows for consistency checks with past versions of the scoreboard and others’ past analyses.  In light of these benefits, C-Learn and C-ROADS now use the updated RS as the default.

Notes

The data and assumptions behind A1FI can be found at: , which can be found at http://www.grida.no/publications/other/ipcc%5Fsr/?src=/climate/ipcc/emission/.  
Figure � SEQ Figure \* ARABIC �1� Global CO2 equivalent emissions under former and current RS
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Figure � SEQ Figure \* ARABIC �2� CO2 Emissions under former default RS
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Figure � SEQ Figure \* ARABIC �3� CO2 Emissions under current default RS
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Figure � SEQ Figure \* ARABIC �4� Pledge impacts on global CO2 equivalent emissions under former and current default RS


�





Figure � SEQ Figure \* ARABIC �5� Pledge impacts on CO2 equivalent concentrations under former and current default RS
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Figure � SEQ Figure \* ARABIC �6� Pledge impacts on temperature change under former and current default RS
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