
The Nordhaus DICE-model (Managing the global commons)   
DEA-CCAT/Jesper Gundermann & Peter Laut 1997 rev 27.06.99

nmax 60 sixty timesteps á 10 years

Population model:

LL0 3369 1965 world population, millions

GL0 .223 growth rate population per decade

DLAB .195 decline rate of population growth per decade
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Carbon model, from Emissions to Carbon of atmosphere:
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Forcing, other GHG's:
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Investments and Capital stock:
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Note, the relation between K and I is: I MKtoI K. where:
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Subroutines for calculating response from ramp-response R and input, F:
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Subroutines for calculating response-matrices:
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Check Ramp responses:



Check Ramp responses:

Temperature:
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Carbon:
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Capital stock:
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Discounting factors (r=rate of pure time preference, set below):
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Coefficients for steady-state price relations (related to Nordhaus "transversality relations")
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World economic output, and C-emissions:

b1 0.0686 1. b2 2.887 A1 0.0133 1.
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Nordhaus reduction factor for economic output due to mitigation (µ) and
Climate Change (dT)
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Controle parameter (Fraction of BaU
emissions avoided)

µ pY pE, dT, t,( ) if µ2 pY pE, dT, t,( ) 1 µ2 pY pE, dT, t,( ), 1,( )
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Dealing with the production process:

The starting point is
ordinary Cobb-Douglas:  

Y K L, µ, dT,( ) Ω AL. Kγ. L1 γ.

Emissions proportional
to output! E K L, µ, dT,( ) 1 µ( ) 10. σ. AL. Kγ. L1 γ.

This is changed to sensible variables (activities or prices) by:
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from which are found: µ pE pY, dT,( ) E pY pE, dT, L, pK,( ) K pY pE, dT, L, pK,( ) and Y pY pE, dT, L, pK,( )



from which are found: µ pE pY, dT,( ) E pY pE, dT, L, pK,( ) K pY pE, dT, L, pK,( ) and Y pY pE, dT, L, pK,( )

The Production Function PF then satisfies: E
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(There is a minus sign, whenever the variables in the diagram below looks like -|--<-- (k-orientation))

System overview, and ordering of variables: PF pY Y. pE E. pK K. Production Function

Note PF is sum over the branches that have price (indicated by --|--) as independent variable, with a minus 
when the branch has K-orientation.

When a consistent solution has been found, it may be shown, that this maximises the production-function
for the whole diagram (which is the utility pU*U, where pU=1)
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Start of iteration Loop: disable (toggle) during first run
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Dependent variables, Production-process:
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Investments and consumption:

I MKtoI K.

C Y I

Marginal utility of consumption (from U=L*ln(C/L)/.55):



pY
L

.55 C.
w. 1 w( ) pY.

pdY EXP pY.

Shadow price, capital:
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Carbon in atmosphere:
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Forcing:
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Temperature increase:

dT dT0 Mtemp Q.( ) w. 1 w( ) dT.

Shadow-price, Forcing:
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pE pdE EXP. w. 1 w( ) pE( ).

Some interesting functions:

P M
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. CO2-concentration ppmv

my µ pY pE, dT, T,( ) Mitigation parameter (fraction of potential emissions avoided)
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pCarb pE pY 1. 104. Shadow-price emissions, $ 1989 per t C
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. dT2. Damage, fraction of GDP

Mitfrac b1 myb2. Mitigation costs, fraction of GDP
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Store solution, for next iteration: PRNPRECISION 6

WRITEPRN "Nordhau4.prn"( ) Re pY( ) Re pE( ) Re dT( ) L Re pK( ) Re T( ) Re C( )( )

After first run, enable READ above, put cursor in highlighted equation, and press F9 until err*err=0

Note n=0 is 1965, in the plots below
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Note: it does'nt "pay-off" to use
any sizable fraction on mitigation!
(due to discounting the future)
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