Supplementary Material - The social cost of methane
S1. Overview of social discount rate
The social discount rate (SDR) is used to assign a present value to costs and benefits that occur in the future. The SDR in DICE is set by a simplified “Ramsey rule”, based on the Ramsey-Koopmans-Cass model of optimal economic growth (Ramsey 1928; Koopmans 1963; Cass 1965; Arrow et al. 2012). The Ramsey rule is expressed as: 

	
	(1)



where  is pure rate of time preference,  is the negative of the elasticity of marginal utility and  is the per capita growth rate of consumption. More complex versions of this rule include risk and uncertainties of various kinds. There is no consensus in academia about the most appropriate values for  and . There are proponents of setting  and  according to observed market behavior (i.e., using a descriptive approach), while others argue that  and  should be set according to ethical considerations (i.e., using a prescriptive approach). In the latter approach, one has to make an ethical judgement on how we should value consumption of the rich vs the poor (reflected by ) and how we should value utility in the near-term vs in the long-term (reflected by ). The lack of consensus is, in practice, a large problem since the effect of even small changes in these parameters can be very large on the resulting estimate of the optimal emissions, temperature and social cost of carbon calculations.
S2. Model constraints 
We use the same constraints on the rate of increase in CO2 emissions reduction and the use of NETs as (Hänsel et al. 2020). This is: The rate of increase of CO2 emissions reduction is limited to no more than 2 Gt CO2 per year per year until 2045 and 2% per year from 2050 onwards; NETs are allowed from 2050 but the total CO2 abatement is constrained to a maximum reduction of 120% of baseline emissions.
We additionally include constraints that limit the growth rate of abatement as share of baseline emissions reduction of CH4 and N2O to 3% percentage points per year and assume that the initial abatement level is 0%. NETs are not allowed for these two gases.
S3. Summary of results
Table S1 contains a summary of the social cost estimates of CO2 and CH4, as well as the ratio of SCM to SCC for 2020, 2050 and 2100, of our base case (Hänsel et al. 2020) parametrization of the SDR and damage function), Nordhaus parametrization of the SDR and damage function (Nordhaus 2018), the BAU scenario, and the no NETs scenario. The time evolution of the SDR for the four cases can be found on Figure S1 in the next section.

Table S1. Social Cost of Carbon, Social Cost of Methane, Ratio of SCM to SCC
	
	Emissions Year
	SCC (USD/tCO2)
	SCM (USD/tCH4)
	SCM/SCC

	
	2020
	194
	3,716
	19

	Base case
	2050
	349
	9,363
	27

	
	2100
	605
	19,156
	32

	
	2020
	27
	826
	30

	Nordhaus
	2050
	70
	2,710
	39

	
	2100
	210
	9,550
	45

	
	2020
	1,196
	7,374
	6

	BAU
	2050
	2,201
	16,713
	8

	
	2100
	5,064
	49,284
	10

	
	2020
	323
	4,034
	13

	No NETs
	2050
	627
	9,416
	15

	
	2100
	1,534
	25,524
	17



S4. Nordhaus parametrization of the damage cost and SDR
Nordhaus’ choice of discount rate and damage function (Nordhaus 2018) has been broadly used in the scientific literature. He uses a proportionality coefficient of the damage function  equal to 0.00236, and a pure rate of time preference  and an elasticity of marginal utility  equal to 1.5%/year and 1.45, respectively.
S5. Ratio of SCM to SCC as a function of the damage cost
Figure S1 illustrates how the ratio of SCM to SCC in 2020 varies when the damage cost is increased (here expressed as damage at 2 °C as share of global DGP), and this is shown for five different discount rates. The reason why the ratio SCM/SCC increases when the damage cost is increased has already been explained in the main document, as well and the impact of the discount rate on the ratio for a given damage parameterization, but how do changes in both these assumptions simultaneously affect the ratio? 
[image: ]
Figure S1. Ratio of SCM to SCC in 2020 as a function of the damage cost for 5 different pure rate of time preference (rho).
First, both SCC and SCM decrease when the discount rate increases because future damages matter less. However, the SCC drops significantly more than the SCM because of its long lifetime, so the ratio of SCM to SCC in fact increases. Second, when the discount rate is high, an increase in the damage cost does not have a large impact on the social cost estimates because the damages occurring in the future due to a large increase in temperature are highly discounted, so the ratio of SCM to SCC increases much less. If we kept increasing the discount rate, we would eventually observe how the ratio SCM/SCC becomes almost constant.
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