





Without knowing the relative preferences among all the negotiat
issues for each party in conflict, it may not be possible to ident
whether or not any mutually acceptable alternat. : exists, and if m
than one exists, which of them are better than the others in
opinior of all the parties involved in the conflict. It theref
seems to us that there could be substantial benefits derived fro
computer-based negotiation process support system that all parties
conflict could easily understand and trust and would use to guide t
toward their most preferred solution. This system could be used
first find out whether it is worth entering into or continuing a ne
tiation process and then, if negotiations are worthwhile, help ident
alternatives that would likely make all of the parties in the confl
better off than they would be without an agreement (Antrim, 1987).

This paper describes an interactive computer-assisted negotiat
process support system called ICANS and how it works ‘to guide part
toward a mutually beneficial agreement. In actual negotiations t
system would be part of a more complete negotiation support environms
that may include both context models as well as negotiation proc

models.

2. A Negotiation Process Support éystem

ICANS, the interactive computer-assisted negotiation process supg
system developed at Cornell University, is a software package that
be used by anyone fa ' .iar with the basic operation of a microcomput
Its interactive graphical interface is used by each party involved
the negotiation process to input information, to control program ope
tion through menus, and to display information aimed@ at helping
parties involved reach a mutually acceptable and nondominated agr
ment. The program operates under DOS on IBM PC/AT or PS5/2 compati
nicrocomputers having at least EGA color graphics display capabiliti
Having a mouse for menu picking and data entry is highly advantagec

Each party of the negotiation can have its own individual objecti
or goals, which need not be revealed to others and need not
quantified. The degree to which each objective is satisfied will
a function of (i.e. dependent on) the negotiated decision values
the issues at stake and perhaps even on the process of obtaining th
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appropriate. Users of ICANS need not know anything about this met
ology unless there exist relationships among various decision vari:
that need to be considered and maintained. In this case, these 1
tionships must be defined as linear constraints and included in a
that the ICANS program accesses.

ICANS is designed to work with issues that are additive with re:
to the impact they have on each party's objectives or feeling of si
faction. If issues are non-additive, i.e. if the level of satisfa
associated with a change in one decision value is dependent or
value of another decisions, these two or more interdependent 1i:
should, if possible, be combined into a single issue.. A simple ex
(and there are many that are not as simple) would be the difficul
determining the added satisfaction obtained by increasing the m
of hours laborers work at a particular site over a specified
period without knowing how many laborers (together with their ski
productivity levels) there are. These two 1ssues, the numbe
workers and the hours of work, can be combined into a single deci:
the number of worker-hours (workers times hours). If it is
possible to avoid interdependent issues, more iterations with fre

updating of relative preference information will be u a.

3. Some Experiences and Observations

To date we have used ICANS only in simulated conflict situat
In these simulations the confidential pr¢ rence i " n of
party has been well defined. We, but not the participants, knos
nondominated solutions. We have compared the results of these sii
tions both with and without the use of ICANS and we have concluded
the ICANS program does help negotiators find superior final negot
agreements. Nevertheless, we are anxious to find out if, in a
situations, individuals or parties will be willing to think 1i
have as we developed ICANS and these conflict-solving simulations.
pecple likely to think in terms of relative satisfaction values,
valent alternatives, and the like? Will parties in conflict agr
a compromise alternative, or at least agree to consider it? Mo
our ideas have come from the negotiation liteature, so we hop

assumptions are realistic, at least for some multiobjective con
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tance of negotiating the entire set of issues simultaneously, rather
than separately. In ths study, experimenters who considered all issues
simultaneously and made tradeoffs among them tended to reach agreements
having higher joint satisfactions than those who negotiated issue-by-
issue. ICANS forces users to consider alternatives, i.e. all decisions
or issues together rather than separately.

In conclusion, we welcome comments and requests from those who would
like to experiment with ICANS in a simulated or real situation. We
view our interactive negotiation process support system to be a
specific application of current technology in data management and
communication to an important problem frequently occurring in the
management of water and environmental resources. Through the use of
this and similar programs by professional mediators or facilitators,
we will undoubtedly learn much more than we know now about how this
technology can best assist those involved in negotiatirig multiobjective

resource management conflicts.
4. References

Bazerman, M. (1983). Negotiator judg—-nt: a critical look at the
rationality assumption. .merican Behavioral __entist, 27, no. 2, 211-228.

Delli Priscoli, J. (19828). Conflict resolution in water resources:

two 404 general permits. J. Water Resources Planning and Management, JWRMDS,
114, no. 1, 66-77.

Holznagel, B. (1986). Negotiation and mediation: the newest
approach to hazardous waste facility siting. Boston College Environmental
Affairs Law Review, BCERDX, 13, no. 3, 329-378.

- Lax, D. and J. Sebenius (1986). The Manager as Negotiator: Bargain-
ing for Cooperation and Competitive Gain, New York: Free Press;
London: Collier Macmillan.

~ McDonald, A. (1988). International River Basin Negotiations: Build-
ing a Database of Illustrative Successes. WP-88-0-6, IIASA, Laxenburg,
Austria.

Viessman, W., Jr. and E.T. Smerden (eds.) (1989). Managing Water
Related Conflicts. ASCE, New York, NY.

584








