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S roalaria will exnand and impacts could be large. Other direct impacts, such as effects on air
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, 1. INTRODUCTION | S

Tha damaagec of climate chanoe have nat nreviouslv been addressed systematically within the
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Tha frantinnal it sicad in the accacemant ic nnit mase nf a oreenhouse gas rather than a unit
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i The problem of how to address ecological imnacts has heen reviewed in callahoration with the

sustainability indictors task. The weak sustainabilitv naradiom in which ExternF_onerates js
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2.2.1 Comparison of FUND and the Open Framework

The two models used in this assessment have distinct features, although they share a number

of common features. Both models calculate damages over time: from 1950 to 2200 for FUND
o and_1000_to 2100 _for_the Onen_FEramework Roth share origins in the se toral_damage

monetary units.

, Hnweyer _the madels were decioned with different nurnoses in mind. FUND is more dvnamic
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Giventhe different purposes and structures. it is difficult to compare the sectoral coverage of
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equity weightings to obs i e t e the cacial wwelfare Sinctine

which is conctmictad ic cancitiva ta amiitsr nananman _

“Equity weighting” is not an optional extra, but an essential part of cost-benefit analvsis
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. Climate ~rhanas may increace the numhere of nennle at risk of food shortage bv many millions,
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e the value of ecological stability and biodiversity, as well as

o _the likelihood of serious sociallv contingent impacts described in the nrevions sectinn
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moisture stress, changes in the number of rain days and drought would have major effects.

Most impact assessments have assumed that changes in potential crop vield (or area suitable
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Valuing the secondary effects of agricultural impacts is more difficult. Land degradation and
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migration can be valued - via land markets. the social costs of displaced populations. and
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to_economic_valuation. Such social effects can generate large estimates of damages. and a L






















ExternE Project

hova a mancurahla hanafit_an livac lnct _and cama _scanamis_hanefit_thranoh  for avamnla

reductions in frozen pipes (generally insured). reduced need for road de-icing agents and fewer _

| [
e ————

y

2 _Haat wavac - Tha ranvarca af rnld onalle Haat ctrace ic ctranalv related tn temnerature

| &)

o~ 1 P Y . T e P RS T T T ~ P » T T 1












ExternE Project

Table 5.1.1
Damages at Benchmark Warming (in billion US$/vear)
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The damages are dominated bv mortalitv effects. These are concentrated in the regions of the

Global agricultural damages estimated are negative (i.e. climate change benefits agriculture).
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glthrough there are large differences between regions. The temperate regions of the world
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Table 5.1.5
FUND Sensitivity Analysis of Marginal Damages
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The energy sector for heating and cooling shows a verv varied distribution of gains and losses

e e Y Y e Sy s
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Africa, under this baseline warming scenario experiences the greatest cooling damages while
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net gain. A good indication of the regional distribution of the damages and benefits is a
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A Table 5.2.3
Marginal Damages for CO,. CH. and N,O Emissions
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Table 5.2.5
Uncertaintv in Marginal Damages of CO»
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~ Tha_Nnan Bramewark nees more realistic climate chanee scenarios. including spatial
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FUND and the Oven Framework show a Srpa" net cost to agriculture in the eanitv weightad_
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case._If equitv weighting is not aoplied. the FUUND results indicate a net olnhal henefit  Same
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surprising given the different anoroaches to modelling aoricultural effects
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Table 6.2
Marginal Damages (ECU) of Greenhouse Gas Emissions

Greenhouse Gas e Unit Marginal Damage from Model ]
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The valuation of ecosystem and biodiversity impacts of climate change has proved difficult.

—
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estimates of values of marginal ecosvstem effects which are available are verv unreliable. In

common with the rest of the ExternE Proiect no values for ecosvstem damages are

recommended.

An_approach consistent with sustainabilitv_reauires consideration of long term imnacts.
§




ExternE Project

7. REFERENCES

Allen.Niaz B et al (1996) “Rancelands in a Chaneing Climate: Impacts. Adaptations. and
_—

-, T —
L g - — > £
¢ xe,
e ——
-
— : '
P e ;
aas £ — 5
- 7
/
: £
o , '
!
:
; .
|
1
‘
, :
. . —_—
"
. ,
3 :

o




Global Warming Damages

Fankhauser. S. (1994) The Social Costs of Greenhouse Gas Emissions:_An_Exnected Vabie i
-

—— ]

—

=‘

[







Global Warming Damages

Tol. R.S.J. (1996a) The Damage Costs of Climate Chance: Towards an_Assessmont Madel

i

pRas—————————————————————————————————————————————————————————————————————————————

A —




A oo oo A2, 1

The Climate Framework for Uncertainty,

______Neootiation and Distribution

Richard S.J. Tol
Institute for Environmental Studies
Vrije Universiteit Amsterdam






__anney _describes _the Climate Framework for Uncertainty., Negotiation and







Tho Climato Eramownrk for Tncertaintv. Negotiation_and Distribution

is not varied between the scenarios.

Tha connaviae af acanamic and nnnnlatinn_orowth are nerturbed by the impact of climate

change. Population falls with climate change deaths, resulting from changes in heat stress,

omld_atence _maslaria _and tranical cuclones Heat and cold stress are assumed to affect onlv
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The Climate Framework for Uncertainty, Negotiation and Distribution

Table A1.15 presents the mareinal damages. and their breakdown aver the imnact

categories. Sea level rise is the most imnortant cateporv. Extreme weather  narticoladv the.

Agriculture is a net benefitter of climate change. Table A1.16 reneats Table A1 15 this

p

) rich regions winner
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Table A1.15. Sectoral marginal damages.?
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The Climate Framework for Uncertaintv. Negotiation and Distribution

Lable_A1 1R nresents the resnlts of a Monte Carlo analvsis with 2500 runs aoplving the
N
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uncertaintv_assumntions described in Table A1.17 to marginal impact estimates of FUND.
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Table Al.18. Characteristics of the uncertaintu_ahnnt the marainal cacte af anrhan
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) The Climate Framework for Uncertainty, Negotiation and Distribution

WRI - World Resources Institute (1992), World Resources 1992-93 - a Guide to the
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stmcture_and the volume of data generated. it is not feasible to undertake a formal,
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economic or technological driving forces. Similarlv. 17 of the 26 variables are linked to

value of drylands and price elasticity of water supply are logically linked — increases in wealth
imply increases in each of these values.

Only_a few of the variables are directlv correlated with each other in the sense that one




Table 3. Relationship between parameters

Climate Economy Technology

- Coastal resources v _
1 Wetlandslost. % _ V
2 Cost of wetlands lost v 5
3 Underdeveloped low lving coast, v 4
%
4 Area of drylands lost per 1m sea v 3
rise
5  Cost of dryland lost ) 2
i 6___Migrant population. % «IA -
T - _— d
: 7  Cost per migrant v










ALz = Anrial onct Af nlimata miarante 100N (Q/narcnn/raar) LAvare and Waltare (1001) and

Cline(1992))

GNPpc(t) = Global GNP per capita in year t ($/Person)
As(t) = Sea level rise in year t (cm)

Heating and Cooling Demand ,

Unlike the other sector costs. the benefits to the heating sector as well as the costs to the
e —— -
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Parameters used in the OF
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P g 3

1 pWL ' % 50 75 100 50 75 100 2
2 cWL MS$/km’ 050 125 500 050 125 5.00 10
Drylands
3 pLLC % 50 80 100 50 80 100 2
¥ 0 120 _06&n 0G0 120 P
4 alLC _____ kmm 06 9
. 7 .
5 DL $M/km’ 0.5 2.0 50 05 20 .50 10 .
Migration
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Linking Weak and Strong
. Sustainability Indicators:

—

. TheCaseof Global Warming
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_ Acominet thic hanlkaraund tha aim af thic naner ic to exnlain the weak and strong sustainability
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) discount rate and climate change is verv amhiguons T.owering the disconnt rate indices an _

between the discount rate and environmental deterioration is known as the "conservationiet's
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3.3.4 Zero discount rate

A more radical position is to set the discount rate eaual to zero (Pearce. 1993. pbp. 57 - 61). A

than welfare at another point of time. However. it is feared that a zero discount rate would

implv infinite social costs and total current sacrifice (Pearce. 1993 n_58)
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) Nevertheless. there is some reason to use zero discount rates for certain natural resources .

(Wnie) whose market value are exbected to rise provortionallv to the Gross Global Product —

(GOD) _Nina imnartant avamnla ic_tha damand far anfatsr. ovaraccad in tarmo of an oéntiotinal
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—Noroaard and Howarth remark- "With_different distributions and efficient allocations, new
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Appendix 4

Climate Change and Disasters: Economic Valuation of Altered
Risk

Thomas E. Downing
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hazard. A shift in location and a change in land use nolicv could affect flood damaces ta a
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3. Global Damage Estimates

o ThaOnan Bramawark (OB inchidac a_olnhal acsecement of the imnacts of natural disasters.
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Table 3. Baseline (1990) estimates of imnacte of natural dicactore ITSEM
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Value of lives lost Total cost of disasters
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3.3 Reference scenarios for 2100
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3.4 Scenarios of climate change imnacts

realistic sensitivity test. The argument follows:
o Incidence: Cold-related events decrease. while heat related events increase sharnly_ The







Table 7. Net present value of coct af climata chanaa 10007100 _TTQTRA
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1% 24,593 7,364,949 517.375.138
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methodologv which retains these - or at least produces a numerical output which is consistent

4. Consistency with Welfare Economics

The normal practice in the monetary valuation literature is to use WTP as a proxy for welfare.




and quite compatible with the framework of welfare economics that emmitv_icsnes are

considered explicitly.
5. Proposed Approach

The approach proposed here draws heavily on the equitv adiusted_approach to constructing a







e average global income (leading to a VQSL of annroximatelv 1 MECIN and
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Fconomic Valuation of Regional and Temporal Impacts of
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1. Introduction

YWhes ara cnana and tima imnnrtant in aranamic avalnatinne of the imnacts of climate change?
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. Overview of FiIND and the Onen Framewark

Tabl




Almost all of the adverse effects on agriculture are in Africa and South and East Asia. With
) the excention of the Middle East the regional net benefits are small. Almost all of the water

= —— ———————
there is very little heating benefit in Africa, where the largest cooling costs occur. In contrast,
the Middle East and former Soviet Union have large heating benefits, with modest cooling

. costs. In other regions the heating benefits and cooling costs are more equal.
— S ———————

__ Two features of the regi s are striking, First. for each sector one or two regions, often







4. Temporal Impacts of Climate Change in FUND

The temnoral orofiles of impacts are presented first for the world, comparing market and non-

market impacts and with and without eauitv weighting for both FUND and the OF. FUND

e re——

araridas. nasia H H he laval and rate of climate change.
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antweiohed_hv_increasing urbanisation (and thus heat stress mortality) and the increasing
— -

valuation of impacts.

In the nan-Annex I resions the nattern is more involved_than in the richer countries. A

4

) suhstantial nart of the imnact_sich as malaria and migration. depends on the level (rather than

R —_—
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the.rate) of chanee of climate and sea level. This pushes impacts upwards, particularly in the
yp 0000000000000




Market and non-market damages are asoregated in Fienre S._In hath recions nan-market.

v. .

QECD countries. _In develoning countries the aocoreoated nrofile_tende tn chow. a_marlad
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5. Conclusions

Both snace and time are essential asnects of economic valuations of climate change damages.
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Warming Externalitv for Fossil fuel cvcles with and without CO2 abatement and for

two reference scenarios. Cheltenham. International Enerev Agencv (IEA) Greenhouse
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dvnamics etc.). valuation (use of YOLL and VLYL) and extrapolation to other climates must

_also be allowed for, The averall uncertaintv in the value for acute heat stress is estimated to be
! —_— s

a factor of about 5. _Omission of chronic effects of heat stress is potentially very significant but




Additional confidence that there is indeed a_income effect comes from time series analvses

__within individual countries. In most develope: ntries. ex summer_deaths due to
— —_———————
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o improved public health QSakarhoto-Momivama. 1978). A declining excess winter death rate

_ with increasing incomes has then been observed in the Netherlands (Kunst et al. 1990), the UK
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1t can he seen that malaria is the most widesoread geographicallv. produces the largest number

ofjilfections_and is iudeed by the IPCC (McMichael, 1996) to be the most sensitive to _climate
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__uncertain, At this level. morbiditv has greater damages than mortalitv when the value of £ falls

) __damages mav be significant. If public health programmes improve over time. so that the value
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_ et al 1992). The differences between the two ends of the range. and the underlving .




MECLL_The resulting damages are therefore in the range 140 to 10,000 billion ECU per year.
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Ecosystems and Biodiversity

Klaus Rennings
Zantenm fiir Enroniiische Wirtschaftsforschung (ZEW)

1. Introduction

The IPCC Second Assessment Report, WG III describes the state of the art concerning










biodiversity of soil microbial and faunal population by changing the soil moisture and the



















