
Parameter Definition Baseline values / intervals Unit Source
Cat0 initial CO2 in atmosphere (590, 596, 602) GtC [4,6]
Cao0 initial CO2 in ocean reservoir (1.4, 1.5, 1.6) × 105 GtC [7]
Cveg0 initial CO2 in vegetation reservoir (540, 550, 560) GtC [4,6]
Cveg0 initial CO2 in soil reservoir (1480, 1500, 1520) GtC [4,6]
T0 initial average atmospheric temperature (288, 288.15, 288.3) K [6]
kp photosynthesis rate constant (0.175, 0.184, 0.193) yr−1 [4, 6]
kMM photosynthesis normalising constant 1.478 1 [6]
kc photosynthesis compensation point (26, 29, 32)× 10−6 1 [3, 6]
KM half-saturation point for photosynthesis (108, 120, 132)× 10−6 1 [6]
ka mole volume of atmosphere 1.773× 1020 moles [6, 9]
kr plant respiration constant (0.0828, 0.092, 0.1012) yr−1 [4, 6]
kA plant respiration normalising constant 8.7039× 109 1 [6]
Ea plant respiration activation energy (54.63, 54.83, 55.03) J mol−1 [2, 6]
ksr soil respiration rate constant (0.0303, 0.034, 0.037) yr−1 [4, 6]
kB soil respiration normalising constant 157.072 1 [6]
kt turnover rate constant (0.0828, 0.092, 0.1012) yr−1 [4, 6]
c specific heat capacity of Earth’s surface (4.22, 4.69, 5.16)× 1023 JK−1 [4, 6]
aE Earth’s surface area 5.101× 1014 m2 universal
σ Stefan-Boltzman constant 5.67× 10−8 Wm−2K−4 universal
L latent heat per mole of water 43 655 mol−1 universal
R molar gas constant 8.314 J mol−1 K−1 universal
H relative humidity 0.5915 1 calibrated
A surface albedo (0.203, 0.225, 0.248) yr−1 [5, 6]
S solar flux (1231, 1368, 1504) Wm−2 [5, 6]
τ(CH4) methane opacity (0.0208, 0.0231, 0.0254) 1 [1, 6]
P0 water vapor saturation constant (1.26, 1.4, 1.54)× 1011 Pa [6,8]
F0 ocean flux rate constant (2.25, 2.5, 2.75)× 10−2 yr−1 [7]
χ characteristic CO2 solubility (0.2, 0.3, 0.4) 1 calibrated
ζ evasion factor (40, 50, 60) 1 calibrated
κ social learning rate (0.02, 0.05, 0.2) yr−1 -
β net cost of mitigation (0.5, 1, 1.5) 1 -
δ strength of social norms (0.5, 1, 1.5) 1 -
fmax maximum of warming cost function f(T ) (4,5,6) 1 -
ω nonlinearity of warming cost function f(T ) (1, 3, 5) K−1 -
Tc critical temperature of f(T ) (2.4, 2.5, 2.6) K -
tp # previous years used for temperature projection 10 yr -
tf # years ahead for temperature projection (0, 25, 50) yr -
s half-saturation time for ε(t) from 2014 (30, 50, 70) yr -
εmax maximum change in ε(t) from 2014 (4.2, 7, 9.8) GtC yr−1 -
x0 initial proportion of mitigators (0.01, 0.05, 0.1) 1 -

Table 1: Definitions and values for the parameters in the socio-climate model. Parame-
ters values given as a tuple provide the lower bound, baseline, and upper bound values respectively.
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