Supplementary Material 1: Climate Equity Reference Calculations
[bookmark: _GoBack]Fair shares of climate action are contentious and problematic, but the Paris Agreement specifically calls for countries to justify how they believe their NDC commitments to be representative of their fair share. One possible solution to comparing positions on fair shares and to better understanding the basic assumptions is to make use of a common tool that is transparent and can be interrogated by all parties. 
The Climate Equity Reference Calculator (CERC) is one such tool. For the purposes of this study, a single scenario representing a middle of the road compromise for ambition was used, aligning with the ‘1950/medium progressivity’ position articulated in the CERC. Full details of the CERC scenario used for South Africa can be interrogated on the CERC website using the following URL: 
http://bit.ly/SAfairshare 
Key specifications and assumptions are provided below grouped under climate pathway, responsibility, progressivity and incremental costs of climate change:
Climate pathway 
Specified as ‘Greater than 66% chance of staying within 2°C in 2100’, with a second scenario examining the potential for the ‘Greater than or equal to 50% chance of staying below 1.5°C in 2100.’ Justification for this choice is provided in the article, but it is important to note that insufficient mitigation opportunities were identified to achieve the 1.5°C scenario within South Africa.
Responsibility
This is measured as the national share of cumulative global emissions since a specified start date. Alternative start dates of 1850 (pre-industrial revolution) and 1990 (pre-UNFCCC) are also provided, but the 1950 start date is a moderate middle ground. 
Cumulative since: 1950. 
Include land-use emissions: yes. It was not considered reasonable to exclude significant drivers of climate change. This parameter is principally provided for sensitivity testing.
Include non-CO2 gases: yes. As above.
Include emissions embedded in trade: no. Through this setting, the CERC provides a means of accounting for emission on the basis of total national consumption rather than production. This concept is well-documented in the literature, and is conceived as a means of preventing outsourcing of emissions from bet consumers to net producers. However, since global accounting remains strictly production-based, this setting was not used.  The trade accounting within the model makes use of the GTAP 8 database (Narayan, Badri & McDougall, 2012) which provides information about energy embedded in imports and exports.
Responsibility weight: 0.5 (on a scale of 0-1). 
The overall Responsibility and Capability Index (RCI) for a nation is determined by combining the individual weightings for capability and responsibility, multiplied by a specified user weighting for these values. The weighting for responsibility and capability are inversely proportionate, and add up to one. Those favouring a stronger responsibility weighting can increase the weighting, whilst those that consider capability to be a more important driver for mitigation action can push the weighting downward. To a large extent the capability and responsibility are congruent, so for most countries this makes little difference. In the case of South Africa, historical responsibility is much higher, (1.1% of global emissions), than the capability (0.48% of the global capability), primarily because of the low level of development. This disparity is atypical of developing nations, and the selection of equal responsibility and capability weighting highlights the fact that South Africa is a country in transition, and must both undertake unilateral action and should benefit from climate finance.
Progressivity
National capability to act is defined as the sum of all individual incomes, excluding income below this development threshold. This aligns with the Greenhouse Development Rights concept (Baer et al., 2008), where developmental space is reserved for those nations that have not yet achieved a specific level of development.  This is a measure of progressivity which provides additional developmental space for countries with low per capita income or high GINI coefficients such as South Africa. Again, for purposes of this study we use a medium progressivity option. Alternative specifications can include the waiving of a developmental threshold (low progressivity) or application of additional progressivity factors (high progressivity) such as a luxury threshold above which additional multipliers of capability can be applied.
Developmental threshold: $7,500 per annum. 
Progressive between thresholds (additional progressivity measures): no
Emissions elasticity: 1. It is generally assumed that emissions are proportional to income. However, this setting allows for sensitivity analysis on this assumption, for investigation of the possibility of energy-GDP decoupling on relative responsibilities
All other settings are left at their default values.
Incremental costs of climate change 
This setting is only used when determining the incremental costs of mitigation and per capita mitigation costs at a high level of aggregation. The determination of the costs of climate change is another area in which much modelling and debate has occurred, providing a wide range of answers. One obvious consideration is that investment in mitigation should reduce the corollary impacts and therefore cost of adaptation. The relevant weighting of these costs is not well understood, however, so despite some models indicating that adaptation costs may be significantly higher that mitigation costs for the same amount of temperature rise, these are conservatively set at the same relatively low level of 1% of gross world product (GWP).
Kyoto obligations: excluded
Annex 1 nations have current standing obligations under the Kyoto protocol, which should be met before the second commitment period in 2020. Failure to meet these targets should in principle require that the nations undertake additional mitigation action to meet the target before any additional mitigation be counted against their total, effectively raising their relative shares and decreasing those of other nations. However, nations such as the United States (which did not ratify the protocol) and Canada (which withdrew from the protocol) technically do not have such an obligation, despite arguments that they are still morally responsible. It is therefore possible to envision three different scenarios: i) a legalistic approach, where Kyoto commitments are included for all signatory nations except Canada and the United States; ii) a moral position in which all signatory nations are considered to retain their obligations, or iii) a pragmatic approach, where no Kyoto commitments are included, and fair shares are calculated solely on the basis of responsibility and capability. We have opted to follow the default pragmatic approach.
Mitigation smoothing: yes. 
This setting provides a means of addressing potential rapid changes in mitigation action requirements by using an average of several previous years’ RCI for a nation when calculating a specific annual mitigation obligation. This is necessary because some mitigation action takes a number of years to implement, and rapid fluctuation of annual obligations can impact on whether nations are likely to undertake such action.
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