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DICE Model (Dynamic Integrated model of Climate and the Economy)
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Regional Dynamic Integrated model of Climate

and the Economy (RICE), Nordhaus/Boyer 2000
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Table 1-1. Reference Case Output Across Model Generations

for the Year 2100
DICE-94 RICE-99
Industrial emissions (GtC/year)* 249 13.6
TIRILF—EEFCO, BEEET BRRE
Output (trillions of 1990 U. S. $) 111.55 101.9
Population (billions) 9.8 104
Output per person (thousands 1.4 9.5
of 1980 U. S. §)
Carbon intensity (tons carbon 0.22 0.11

per $1000 of GDP, 1990 U.S. §)

Temperature (deg C above 1900) 3.39 2.53
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WTP (Willingness To Pay) (2 & v FEmiaIfEiEE % 515
itk = & OIETSHRELEIT Z LM B LE D IR0
IRF AT 5 | 2
3%, 7o77 LRI (21004122.3%, 22004F121.8%)
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Impact of 2.5 degree warming on different sectors.
[Positive numbers are damages: negative numbers are benefits:
impacts measured as percent of market GDPs]

TOTAL Other vul- Hon-market Cataatrophic Impact

RSdcame] Agriculturs néerablemarkel Cosstsl  Health | tmeuse  Seltlemenls [25cegrec B degred]
United States. 045% 0.06% 0.00% o1%  0o% D28% 0.10% 044%  207%
China 0% 03T% 0.13% 007%  0.00% 0.20% 0,05% 052%  351%
Japan 050% 0.48% 0.00% 056%  0.02% 03% 0.25% 045%  304%
QECD Eurcpe 283% 040% 0.00% 080%  0.02% D43% 0.25% 1.01%  13.00%
Russia -0.85% 0.89% 0.3™% 00e%  002% 0.75% 0.05% 0.99% 6.74%
India 403% 1.08% 0.40% 000%  0.60% 0.30% 0.10% 227%  1541%
Other High Income 030% 095% 031% 016%  0.02% 035% 0.10% 084% 639%
High Income OPEC 195% 0.00% 0% 006%  023% 0.24% 0.05% 0.48% 314%
[Eastern Europe 071% 0.48% 0.00% a0i% 002% 0.38% 0.10% 047%  323%
Middle Income 244% 113% 041% LM% 03% D04% 0.10% 047% 321%
Lower-middle Income 181% 0.04% 0.29% 0oe%  0.32% D.04% 0.10% 101%  6.88%
Africa % 0.05% 0.00% 002%  3.00% 0.25% 0.10% 030%  283%
Low Income 284% 004% 0.48% 0oe%  088% 020% 0.10% 108%  T44%
Global [a]

. 150% 0.13% 0.05% 032% 0.10% 029% 0.17% 1.02% A04%
Popadation-weighted 188% 017% 023% 012% 0.58% 003% 0.10% 1.05%  TA2%

[a] Output-weighted global average is weighted by projected output in 2100 from RICE base case. Populaion-weighted global average is
weighted by population in 1085,

KRIRIEEHAETER($1.2%(2.5°C) . 6.8% (6°C) . A1URIFEVR—2 - @FR. FUM [FE AL

Nordhaus/Boyer 2000, p. 91
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Nordhaus/Boyer 2000, p. 96
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Fig 7-5. Optimal Emissions Control Rate by Region
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Abatement Costs and Environmental Benefits

of Different Policies
[Billions of 1990 U .S. §]

Environ- Net
Ab ] Ec j B fi 051
Cosrt Benefit Impact Ratio
Base 0 0 0 na
Optimal
Policy in 1995 -98 296 198 3.02
Policy in 2005 92 283 192 308
Limit Emissions
Global stabilization -4,533 1,512 -3,021 033
Kyoto Protocol =217 96 -120 044
Limit concentrations
Double CO2 -1,365 681 -6584 0.50
Limit temperature
2.5 degree increase -3,553 1,139 -2.414 0.32
1.5 degree increase -28,939 2,383 -26,556 0.08
Geoengineering 0 3,901 3,901 na
BEREDTTOSE LR 2.34°C(21004). 3.65°C(22004) 20

Bordhaus/Boyer 2000, p. 130
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Figure 7-2. Carbon Taxes: Altemative Policies Fig 7-4. Emission Control Rates: Alternative Policies

800 0
Tk
—&—Opind RERE .| -
m{— A i o e IR i

—— = A
T e L xe- 2xc02 / p [ ——Ew 1990 E oy’
§ 600 ] 350 = = ,‘
§ cTassc | w200 TREE, ~ /

/.r"'

2 0 TO0OETFEE | £ a0 <2500 ne
& TREIL / g / ’ ¥
© 400 / g 2 A .‘I _
E ’ " / e X
am / - p £y 25CUT /A -

- - [ £ S RE2E
$ ,'/ REAE | 3 / L X )
i A 25CET X £ 10— — —t—t

& P . H [ e=¥ =iE

100 - - e LN P T
/,/ 518 -+
0 b m P I R R R I R
1995 2005 2015 2025 2035 2045 205 2065 2075 2085 2095 2105 MR R KK

21
Nordhua/Boyer 2000, p.132, 135

5. IBEE{L~DJH 3 DICE2007E5 )V
# iR > Stern Review#t:H|

E|G| R Z215%I12, KIFBEEEDORE LICL2HBED L HEERE
DICE 2007 &7 /WVIZ X DBURRHE (B MBS 4T) HAL 1 JK Fov

http://nordhaus.econ.yale.edu/dice_mss_072407_all.pdf

Control rate {percent)

BUR HE A | BREEGERE | R B (%)

BAU 0 0

it BUR —2.16 5.23 2.4

TR LIRT® IR 2 5 TR E(L —3.90 6.57 1.7

1990 4E % HARIR _EHIE 2°CLAN —11.25 9.45 0.8
AB—2 LB a— —927.70 13.53 0.5

DICE2007 p.218 DF V-3 7> bk

BRI R i

100% -

90%

80%

REXGAY

e

2005 2015 2025 2035 2045 2055 2065 2075 2085 2095 2105 2115 2125

200
180
Z 160
]
4 140
= 120
z !
E 100 4----—---- W
: ~
= 50
i
% [0
£
£ 40
L
20 4
i

2005

2015 2025 2035 245 2055

2065 2075 2085 2005 2105



H1 7 FAFELRSHT & Stern Review

6. Stern Review 20064510H FI4T

A

)

Stern Review (1) oct. 2006

Act now! XIEDER > RDIRK
450-550ppmCO2e LN THEEREILEBIET
IR4R(X430ppmCO2¢e, BAUIFA2LF 17 (REE)
BEZERITROTLSD TR RZT BIELTIHL VL
550ppmCO2e L EILDIHFE

20504 IZIRTEIZLE N 25%H 5 . GDP R B AL(X1/4 ($BiF(1X3-415)
BEELE(BAUDIZE) 220080 BtE0

MIHFEES.0% (KRR KEER) . FHiFEE(NmE)EE TL4.4%.
E LR dWelfare weight® & TH120%. (tHXR) Z15130.1%%F H

Bl R~
500-550ppmCO2e R FEL D 15HE2050F F Tld GDP®D 1%.
450ppmCO2elFIEIRE

25

1) BeLlE LT
2) HFLHE= A MIBIOTT U A

30 - e
20 .
s ___;;’_/ Scenarios
. e ~— — A1B
!,f-‘-“f B A
1{}/ S === A1FI
o AZ
— B

2000 2050 2100 =[5,

3) WMARLHEERELY

2060 2100 2200 2200(&151#) " ]|2200(B1#%) >
MHEREDOH 0.2% 0.9% 5.3% 5.0% 1.4%
(—is8) ( 22% Yk 21% )
(RABEE) ( 31% Dk 29% )
FEFIZEEAH
(High Climatesd U7 2.9% 13.8% 14.4% 4.2%
®EEOEHFT 20%
ZE (LR D#25%UP)
SERLER 7.4~8.6°C

Stern Review®WER 1)BHEEFHSIE 0.1% 2)RA 1.5%




H1 7 FAFELRSHT & Stern Review

4) EFE 01% (15%IZ L7721 CHREIZ3E IR D)
5) EEAZBEICTLED

Stern Review (4) 2004 [H D &k
BEF AT

Global mean temperature (above pre-industrial)
0 1 2 3 4 5 6 7 8 9

7.4C, 53%
8.6C, 7.3%

Baseline climate, market impacts + risk of catastrophe 8.6C, 13.8%

7.4C,11.3%

High climate, market impacts + risk of catastrophe ﬂf.EWS*—I-*E/EIi ?

=20 4

% loss in GDP per capita
o
.

Baseline climate, market impacts + risk of catastrophe

+ non-market impacts

-25

=== High climate, market impacts + risk of catastrophe +
non-market impacts

-30 -

28
Stern Review p.180

7. BRBERSHTOBRR C. Azar
BREEHE O & BRI 23 5D T A
RiEfE H S KRB E O E T N~ DR IIALDIEHE L
BiEPE LV RT - by 7 2O E R
BB RIZOWVWTOEEN RN

8. BRI AED

235 3CHK

Azar, C., (1998) , “Are Optimal CO2 Emissions Really Optimal-Four Critical Issues for Economists in the Greenhouse,”
Environmental and Resource Economics, Vol. 11, pp. 301—315.

Nordhaus, W. D. and Boyer, J. (2000) , Warming the World: Economic Models of Global Warming, MIT Press.

Nordhaus, W. D., (1994) , “Managing the Global Commons: The Economics of Climate Change,” Cambridge, MA:
MIT Press.

Nordhaus, W.D. 2007), “The Challenge of Global Warming, Economic Models and Environmental Policy”,

http://nordhaus.econ.yale.edu/dice_mss_072407_all.pdf

Stern, N., (2006), “The Economics of Climate Change’, Cambridge University Press
AEE TEEORWKIREEIBOR O A L R ) ERRE No. 552, 2006 4F 6 A



