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Abstract

Starting off with a pairwise-comparison method to evaluate the possible deals
between two parties in conflict, we generalize the approach and we consider
the case of three parties in conflict. The basic step is the subjective evaluation
of a deal where each party offers exactly one concession. The trade-off of
benefits and costs is judged in verbal terms which are subsequently converted
into numerical values on a discrete geometric scale. Although the number of
plausible geometric scales is large, the information to be used by a mediator
appears to be scale-independent. The approach is illustrated by the results of
an exploratory project aiming at a balanced CQ, emission reduction in Poland,
Brazil and the Netherlands. The success of the method depends largely on the
information-processing support. Given the limitations of human imagination
and human judgement, the method is not likely to be effective in a conflict
between four or more parties although it can easily be generalized.
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1 Introduction

In an earlier paper, Lootsma (1989) presented a method to analyze a conflict
between two parties, each being able to offer one or more concessions  the
other in order to reduce the tension. The concessions cannot be maae uni-
laterally but rather in mutual exchange. Thus, each party has to consider
the subjective value :ry possible ** tis, each party has to estimate
the subje« e costs 3 OWN CcOnc s versus the subjective benefits of
the concessions offered by the adversary. The \luation is carried out via a
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via logarithmic regression in order to remove glaring inconsistencies from the
original est  ates ri;;. The three matrices of improved estimates, one fos each
party, can be used by a mediator to identify the deals which are acceptable to
all parties.

The organization of the paper is as follows. Section 2 describes the calculation
of the improved trade-off estimates in the three-party case, as well as the nu-
merical scaling of verbal judgement. Section 3 summarizes Sluijs’ exploratory
project, the balanced CO, reduction in three countries (Poland, Brazil, and
The Netherlands) with widely varying economic conditions: the representa-
tives of the respective parties were requested to evaluate the acceptability
of joint policies (the deals) with particular CO, reduction targets in the re-
spective countries. In section 4, the reader may find our final comments and
conclusions.

2 Improved trade-off estimates

Let us consider the problem from the viewpoint of one of the representatives.
For the time being, we suppose that he judged all possible trade-off ratios
B;;/Ci and that his verbal judgement has been converted into numerical values
ri;k. We estimate the trade-off ratio by the ratio il,'j/ ¢;, where ir,-j and ¢; denote
components of a vector minimizing the sum of squares

ZZE(ZY) Tijk — n b,'j +in Ck)z . (1)
i3k

T tting pix = €n 1y, Bi; = €n by, and 4 = £n ¢4, the problem reduces to the
least squares problem of minimizing -

> ZZ’;(P-‘;‘& - Bij + 1) )

A solution with components ﬁ,-j and 4, is not unique (see Scheffé (1959)), but
the so-called contrasis B,—,- — 4, are uniquely determined. They can be solved
from the associated, linear system of normal equations, explicitly if all possible
trade-off ratios have been estimated, and implicitly if e of these ratios have
been left out of consideration. The improved trade-off estimates

tir = exp (B — %) = b /&

provide a collection of smoothed numerical values to estimate the subjective
trade-off ratios B;;/C}.

In the basic step of the estimation procedure, the representative is requested
to express the intensity of his feelings for the deal where the i-th and the ;-
th cc  2ssion of his respective adversaries are offered in exchange for his k-th
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Figure 1. Set of questions (a case) submitted to a Brazilian representative.
Starting from certain concessions by the Netherlands and Poland, he is re-
quested to estimate the benefit-cost ratio of six concessions offered by his own
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three Dulch representatives. Since the

logarithms of the improved trade-off estimates are all negative, none  the
deals is really acceptable the eshmated benefit-cost ratios are sm;
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In , he hi toc sider 18 such cases in order to evaluate his country’s
pc .. Eventually, there were three representatives for the Netherlands, six
for Poland, and one for Brazil in the experiment.

When the improved trade-off estimates are used to stand for the acceptability
of the deals, the Tables 1, 2, and 3 show the top-10 deals of the Dutch, the
Polish, d the Brazilian representatives. The last column in each of these
tables contains the acceptability in the form of a logarithm: the number-one
deal (-50%, -15%, +40%) of the Dutch representatives, for instance, has the
improved trade-off estimate exp(—0.11), etc. In Table 4 the reader will find
the top-10 deals on the basis of the smallest of the three acceptabilities (a
maximin criterion). Table 5 displays the top-10 deals ranked on the basis of
the product of the three improved trade-off estimates.

4 Discussion of the results

epresentatives of all three countries had a strong aversion against the deal
w %, + 40%, + 40%) with the worst possible emission targets in 2030. Thus,
the global warming problem is considered to be a serious one. The representa-
tives clearly thought that a global CO; reduction would be necessary. The key
question is how to distribute the burden of the reduction strategies. According
to their representatives, the three countries take the following position.

From the I ch viewpoint, none of the proposed deals is really acceptable.
Ev  the number-one deal is just rejected. The general tendency is that Poland
and the Netherlands should accept significant CO; emission reductions, while
Brazil is allowed to increase its annual C O, emission.

The Polish representatives accept significant C O, emission reductions only if
b Brazil and the Netherlands accept targets of the same order of magnitude
(- bor-50%).

The ™ azilian representative may accept a stabilization or a slight reduction
of the C'O; emissions (0% or -15%) only if Poland and the Netherlands accept
significant reductions (-30% or -50%).

The complexity of the global warming problem makes it hard for the countries

to form a consistent opinion on the acceptability of the proposed deals. More-

over, 3eems to be impossible to estimate the economic effects of the reduction

strategies. Thus, we could only fathom the willingness of the countries to ac-
non-trivial measures on the speculative ground that these are required
otect the environment. The top-10 deals indicate where an international
3 may be found. ] '

on le this paper with a few remarks on the methodological issues. Pair-
wise coi  rison of concessions in a negotiation process may help the conflicting
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NL 2 JLISH acl

nr. 1 ( =308 , -15% . -50% ) F

nr. 2 (-30¢, o0z, -50%) 1

nr. 3 { -50% , -15¢ , -50% ) ]

nr. B ( ~30% , -152 , -30% ) 1.5
ar. 5 ( -50% , =152 ., -30% ) 1.3
nr. 6 ( =302 , -50% , -502 ) 1.2
nr. 7 (~302 , -15¢ , 0%) 1.2
nr. 8 (-50¢, o0z, -50%} 1.1
ar. 9 ( =302 , -30% , -50%) 1.1
ar.10 ( -30% , 0x , -30% ) 1.1

Table 2. The top-10 deals of the six Polish representatives. Since the loga-
rithms of the improved trade-off estimates are all positive, these deals are in
principle acceptable: the estimated benefit-cost ratios are greater than 1.

EMISSION TARGETS ESTIMATION OF THE
NL PLN BRZ BRAZILYAN ACCEPTATION

nr. 1 ( -30% , -30% , +20% ) 2.3

nr, 2 ( -30%x , -302 , O%) 2.1

nr. 3 { -30% , ~30% , -15Z ) 1.9

nr. 4 ( -30% , -30% , -30% } 1.1

nr. 5 { -50x , -50% , +20% ) 1.0

nr. 6 { -50% , -50% , 0x ) 0.9

nr. 7 ( =50 , +30% , «20X ) 0.9

ar. 8 (= .,+302, 0%) 0.8

nr. 9 { -30% , -50% , +20% ) 0.8

nr.10 (-30%x, -50x , 0%) 0.7

Table 3. The top-10 deals of the Brazilian representative. Since the 1a-
rithms of the improved trade-off estimates are all positive, these deals are in

principle acceptable.
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EMISSIOR TARCETS ESTIMATION OF TIE
ACCEPTAT™™, IN

NL , PLN, BDRZ NL PLN DRZ
no. 1 ( -30% , -50% , -15% ) -0.6 -0.1 0.4
no. 2 ( -50% , ~302 , 0O%) -0.7 -0.3 0.5
no. 3 ( -50% , -50% , -15% ) -0.1 -0.9 0.6
no. 4 ( -30% , -15% , -15% ) -0.9 0.7 -0.3
no. 5 { =50 , =50% , 0%) -1.0 -0.2 0.9
no. 6 ( -30x , -30% , 0%) -1.1 0.3 2.1
no. 7 { -50% , -50% , -50% ) -1.2 0.7 -0.7
no. 8 { -50%x , -50% , -30% ) -1.2 0.5 -0.2
no. 9 (-50% , =152 , 0% ) <0.9 0.6 -1.3
np.10 ( -30% , -50% , 0% ) -1.4 0.4 0.7

Table 4. The top-10 deals ranked according to the smallest of the three
acceptabilities (the logarithms of the improved trade-off estimates}.

. EMISSION TARGETS ESTIMATION OF THE

ACCEPTATION IN

NL_, PLN, DRZ NL PLN BRZ

no. 1 (=302, -30%, 0X) -1.1 0.3 2.1
no. 2 { -30% ., -152 , 0%) -1.4 1.2 -0.1
ne. 3 (-30% , -50%x , 0%) -1.4 0.4 0.7
no. 4§ ( -30% , -50% , -15% ) 0.6 -0.1 0.4
ne. 5 ( -50% , -50% , 0% ) -1,0 -0.2 0.9
no. 6 { -30% , -30% , «20% ) -1.4 -1.2 2.3
no, 7 ( -50% , -50% , ~15% ) -0.1  -0.9 0.6
no. 8 (-50% , <306, 0%) -6.7 -0.3 0.5
no, 9 ( -30% , -15% , -15% ) -0.9 0.7 -0.3
no.18 _ ( -30% . -30% . -50% ) 2.5 1.1 0.5

Table 5. The top-10 deals ranked according to the product of the three
acceptabilities (the sum of the logarithms of the improved trade-off estimates).
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wwever, since human beings donot ea " ft ™ 1

analysis, and because their behaviour bec: 3

n processes, we expect that only slow progress

analysis is repeatedly applied. Another feature

anefits and the costs of the concessions are not

ary terms. In a bitter conflict, concessions have
e which largely exceed their economic values. We
are concerned here with the concessions as perceived by the parties wit | the
fra work of an actual conflict.

Trade-off analysis should be applied with a maximum of flexibility and imag-
ination. The representative of a party, for instance, could ask his members
to estimate all concessions from the viewpoints of the other parties, thereby
forcing them to perceive the conflict through the eyes of the adversaries.

At last, the approach is not likely to be effective in a conflict between four
or more patties because of th- limitations of human imagination and human
judgement which were discov  d by Sluijs (1991).
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