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DICE Model by W. Nordhaus, Nobel Laureate :
How Paris Agreement Look Like by the Integrated Assessment Model?
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2018 Nobel Prize in Economics was awarded to Dr. William Nordhaus. He has developed the Integrated Assessment

Model (IAM) of global economy and climate change. Later, his framework has become a standard tool to assess the long-

term strategy of global warming problem. This paper explains his achievement and discuss the implication.
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Table—2 Variables of DICE model
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Table—3 Parameters and initial values of DICE model

H#t : (Nordhaus, 1994) (p21, p36)

Exogenous Variables a=1 (elasticity of marginal utility with respect to consumption)
A(¢) =level of technology b1=0.0686 (fraction of output per unit emissions control)
L(¢) = 1abor inputs b2=2.887 (exponent of control cost)
L(t) = population at time t, also equal to labor inputs 5 =064 (pure number)
O(t) = forcings of exogenous greenhouse gases
. y =0.25 (elasticity of output with respect to capital)
¢ =time
§4=0.011 (per year)
Parameters
o ) 0.110 (per decade)
a = elasticity of marginal utility of consumption
. . . 6x=0.10
b1, b= parameters of emissions-reduction cost function K (per year)
f= marginal atmospheric retention ratio of GHGs 0.65 (per decade)
y= elasticity of output with respect to capital &m=0.0833 (per decade)
8x= rate of depreciation of the capital stock §1=0.020 (per year)
8= decline rate of population 0.195 (per decade)
Su= rate of transfer of GHGs from upper to lower reservoir
o 52(1965) = 0.0203 (per year)
A =feedback parameter in climate model
p = pure rate of social time preference precs (per decade)
Ry1=thermal capacity of the upper layer 54(1965) = 0.0141 (per year)
R>= thermal capacity of deep oceans 0.150 (per decade)
o(t)= GHG emissions/output ratio 55(1965) = - 0.0125  (per year)
T12= transfer rate from upper to lower reservoir
' -0.1168  (per decade)
81, 82= parameters of damage function
K(1965) = 16.0 (trillion U.S. dollars, 1989 prices)
Endogenous Variables
g A =141 (watts/m?/degree C) ¥
C(t) = total consumption
M(1960) = 677 (billion tons CO, equivalent, carbon weight)

c(£) = per capita consumption

D(¢t) = damage from greenhouse warming

I(1965) = 3.369

(billion persons)

E(t) = emissions of greenhouse gases (COz, and CFCs only) p =0.03 (per year)

F(t) = radiative forcing from GHGs Ri=132 (watt-years/m?/degree C)

1 ()= output scaling factor due to emissions controls and to damages from climate change R.=223.7 (watt-years/m2/degree C)
K(£) = capital stock 1/F =0.226 (degrees C x m2/watt-decades)
M(¢t) = mass of greenhouse gases in atmosphere Roltiz=0.44 (watts/m?/degree C) 8

Q(#) = gross world product

T(t) = atmospheric temperature relative to base period
T*(¢) = deep-ocean temperature relative to base period
TC(t) = total cost of reducing GHG emissions

u(#) = ule®)] = utility of per capita consumption

Policy Variables

I(t) = gross investment

€X1965) = 8.519
a(1965) =0.519
T(1960) = 0.2
T*(1960) = 0.1
81=0.00144

B2=2

(trillion U.S. dollars, 1989 prices)

(billion tons Co, equivalent per trillion dollars, 1989 prices)
(degrees C)

(degrees C)

(fraction of output per degrees C squared)

(exponent of damage function)

u(¢) = rate of emissions reduction

4) (Nordhaus, 1994) 1= Z DHAL 2 8-> CV O TEE L.
5) (Nordhaus, 1994) 12 & % watts/degrees C-mi& LTH B4 T VAR EBEH LD LVOTH N EOHBCEXE L7 owatt 255 T 0
53TEDS degree C & i CH 5 o
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