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1. Introduction

The early 1980s saw the first negotiation support systems developed, used and studied. They were
preceded by almost ten years of applied and empirical research on computer-mediated communication.
The seminal study comes out of research concerning the deployment and the users’ acceptance of the
Emisari system on one hand, and the social and political implications of its use on the other hand in
the 1970s (Hiltz and Turoff 1978).

Solutions that in the 1970s were used by a selected few have become ubiquitous and used by millions
in their daily activities that include negotiation and conflict resolution. The potential and the limita-
tions of computer-mediated communication for conflict resolution as well as the differences between
face-to-face and computer-mediated communication have since then been studied. There is an agree-
ment that the loss of some communication channels is, at least partially, offset by asynchronicity, stor-
age, and access. These three aspects of the information and communication technologies (ICTs) cou-
pled with the ease of use, led to both organized and spontaneous use of software in social and eco-
nomic transactions, including negotiations and alternative dispute resolution.

ICTs, in addition to connecting people, and allowing them to store and access information, make it
possible to use models and procedures to process this information. Software systems have been de-
signed to support decision-making, solve difficult problems and suggest agreements. These systems
were used in teaching and training and also in aiding negotiators in resolving their conflicts.

* This work was supported with grants from the Initiative for New Economy of the Social Sciences and Humani-
ties Research Council Canada, and the Natural Science and Engineering Research Council Canada.

http://interneg.org/
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Recently the term “e-negotiation” was introduced to describe the negotiation conducted with the use of
electronic media (Bichler, Kersten et al. 2003). E-negotiation involves the use of ICTs to conduct some
or all negotiation activities on-line.

The purpose of this paper is to:
1. OQutline recent developments in e-negotiations and software systems used to conduct them;

2. Discuss selected studies of the use of software used in e-negotiations and its impact on the
process and outcomes; and

3. Raise—in the context of the impact of software on negotiations—the issue of the relationship
between the communication and support, and the potential of software to facilitate and medi-
ate conflict resolution.

Section 2 gives an introduction to negotiation support and e-negotiation systems, and presents their
functions and categorizations. In this section passive, active and pro-active systems are distinguished.
An example of the active system is given in Section 3. Studies of the impact of the users’ culture and
other characteristics on e-negotiation process and outcomes are also discussed in this section. A com-
parison of a passive and active system and their impact on the e-negotiation efficacy is given in Sec-
tion 4. In section 5 two pro-active systems are discussed and Section 6 presents conclusions.

2. Negotiation, mediation and computer support

2.1 Systems and processes

Negotiation support systems (NSSs) and decision support systems (DSSs) that are designed to support
an individual negotiator may be categorized in several ways. Categorization can be based on the tech-
nical and methodological aspects, such as, the classes of models embedded in the systems (i.e., de-
scriptive, prescriptive and normative models) or the models types (e.g., mathematical programming
models, models based on single- and multi-attribute utility theory, and multi-criteria decision making
models).

For the negotiators the role a negotiation system plays in the process may be a more important catego-
rization criterion. Such categorization has been proposed by Starke and Rangaswamy (1999); they dis-
tinguish two types DSSs and NSSs: (1) preparation and evaluation systems; and (2) process support
systems.

This categorization may be further extended if both the users and the process are considered. There are
two groups of users: the negotiators, and the third party. Taking into account the user group and the
phase of the negotiation process, the following four types of systems are proposed:

1. Planning systems — designed to help one party to organize private and public information,
specify the set of alternatives that are acceptable to this party, determine the utility function or
another scheme, and prepare negotiation strategies and tactics. Planning systems may also be
used to assess the opposing parties and their interests. They are used during the negotiation
planning phase.

2. Assessment systems — designed to construct alternatives and evaluate their implications, select
an alternative to be proposed as an offer and evaluate offers proposed by the counterparts.
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These systems are used by a single party. They are enhanced DSSs that allow the consideration
of other parties’ interests (objectives, preferences and constraints). Assessment systems can be
used during all or selected negotiation phases.

3. Intervention systems — either enhanced DSSs or special purpose NSSs designed to support one
person who acts as a negotiation mediator or arbitrator, or play one of these roles. An en-
hanced DSS allows the intervening person to input the available information about parties
(e.g., their final offers, objectives, preferences and/or constraints) in order to suggest or im-
pose an agreement. The special purpose NSS is used as a replacement of a mediator or, in an
extreme case, an arbitrator. The parties communicate with the system and the system suggests
or imposes an agreement. Such a system may also be used by a human mediator or arbitrator;
the parties input information directly to the system and the intervening person uses it to help
or force the parties to reach an agreement. Intervention systems are used in phases: agenda set-
ting and exploring the field, exchanging offers and arguments and reaching agreement.

4. Process systems — designed to aid the negotiators in both individual and joint activities; they
are used as a bargaining table. These systems influence the negotiation dynamics and proce-
dures. At the very least they provide electronic communication media (e.g., email, chat, elec-
tronic whiteboard and video). They may also provide all these support tools that the planning,
assessment and intervention systems are equipped with. They may also provide additional
support tools facilitating the participative decision-making and aiding the parties in reaching
an efficient agreement. Process systems can be used during all or selected negotiation phases.

The above categorization is not limited to DSSs and NSSs. Other systems coming from artificial intel-
ligence (Al) and those in which Internet technologies are implemented can be similarly categorized
based on the users they support and the negotiations phases in which they are used. These systems are
discussed in the following chapters.

2.2 E-negotiations

Internet and new computing and communication technologies introduced new opportunities for the
design and deployment of software capable of supporting negotiators, mediators and arbitrators. Nego-
tiations conducted over the Web are commonly called e-negotiations which use e-negotiation systems
(ENSS).

ENSs are Internet-based systems which differ from other information systems in several key aspects.
They are network-centric and rely on ever-present Internet connectivity. They allow for tight integra-
tion of inter- and intra-enterprise business processes (e.g., value chain and supply chain management
systems) and a large number of people accessing systems from anyplace. Their user interface is pro-
vided by the web browsers; it is easy to understand and common to many different applications. Inter-
net popularity stimulated the development of new technologies, including software agents and search
engines.

Negotiation systems deployed on the Internet are unlike the previous systems deployed on stand-alone
computers or local- and even wide-area networks in terms of the implemented mechanisms and em-
ployed technologies. Some of these systems facilitate communication (Yuan 2003), others are active
mediators (Kersten and Lo 2003). There are also systems that facilitate joint preparation of docu-
ments’ content (Schoop and Quix 2001), and systems that allow the negotiators to enter offers which
are forwarded to human experts (Cybersettle 2000; NovaForum 2000).
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The common feature of the software specifically designed for e-negotiation and systems which have e-
negotiation components is that they are deployed on the web and capable of supporting, aiding or re-
placing one or more negotiators, mediators or facilitators. They are called e-negotiation systems (ENS)
similarly as e-commerce, e-business and e-market systems.

An e-negotiation system (ENS) is software that employs Internet technologies, is deployed on the web,
and has one or more of the following capabilities:

Supports decision- and concession-making;

Suggests offers and agreements;

Assesses and criticizes offers and counteroffers;

Structures and organizes the process;

Provides information and expertise;

Facilitates and organizes communication;

Aids agreement preparation; and

Provides access to negotiation knowledge; experts, mediators or facilitators.

N~ E

Defining ENSs as software deployed on the web and capable of aiding one or more negotiators, media-
tors or facilitators allows us to include email, chat and streaming video (Moore, Kurtzberg et al. 1999;
Lempereur 2004), and software for automated negotiations and auctions (Zlotkin 1996; Jennings,
Faratin et al. 2001).

E-negotiation is a process that involves people and ENSs. In some processes the ENS’s role is passive;
i.e., email and streamed video. More advanced systems actively participate in the process including the
assessment of offers’ implications, suggestions for new offers and agreements and critique of counter-
offers. E-negotiations conducted via such ENSs are an example of a socio-technical system.

A socio-technical system is a system that comprises people and technological solutions—both actively
involved in the processes—rather than a social system that is facilitated with technology (Ropohl 1999).
In a socio-technical system, people, practices, technologies and values interact in a given setting
(Nardi and O'Day 1999). The overall role and behaviour of an ENS in a negotiation is a key considera-
tion in its design and use. While passive systems can be seen as fast and sophisticated messengers,
active systems can facilitate, support and mediate. The systems that can access and process knowledge
and are able to work independently of their users, that is, they have a certain degree of intelligence and
can be proactive. From this perspective we can distinguish three broad classes of ENSs:

1. Passive systems that facilitate communication and interaction of the users located in different
places, and presentation of their ideas, offers and arguments. These systems may also provide
support for the storage, organization and retrieval of information. Passive systems, such as
email and chat, are not concerned with the way this content is produced and with the use of re-
sources required for production. Their functions are the first three types of activities listed in
Table 1.

2. Active facilitative-mediation systems aid the users in the formulation, evaluation and solution
of difficult problems, concession-making and construction of offers, and assessment of the
process and agreement. These systems typically follow a process model of the negotiation that
users need to conform to. They also have components for problem structuring and solution
components, and for offer assessment and counter-offer construction. The models embedded
in the active systems are models of the problem, the negotiators and the process (Table 1).

3. Proactive intervention-mediation systems have the same capabilities as the active facilitative-
mediation systems, but they also are capable of coordinating the negotiators’ activities, cri-
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tiquing their actions, and making suggestions as to what offer should be made or what agree-
ment should be accepted. To provide these capabilities the active intervention-mediation sys-
tems access and use knowledge-bases and employ intelligent software agents that monitor the
negotiation process and the negotiators’ individual activities. These systems have all the func-
tions listed in Table 1.

Table 1. ENSs functions and activities

Function

Activities

Transport and storage

Search and retrieval

Formatting, presentation
and interaction

Communication, presentation and interaction

Transport of information among heterogeneous systems; storage in distributed
systems; security.

Extraction, selection, comparison and aggregation of distributed information.

Data formatting for other systems use; data visualization, alternative data presen-
tation, user-system interaction.

Decision problem formula-
tion

Decision-maker specifica-
tion

Strategies and tactics

Decision problem and negotiators

Formulation and analysis of the decision problems; feasible alternatives; decision
space, measurement.

Specification of constructs describing decision makers; preferences, measures for
alternative comparison; negotiators’ models and styles.

Evaluation and selection of the initial strategies and tactics.

Offer and message con-
struction and evaluation

Counterpart analysis

What-if, sensitivity and
stability analyses

Process

Formulation of offers and concessions; analysis of messages and arguments; ar-
gumentation models.

Construction and verification of models of negotiation counterparts; evaluation
and prediction of their behavior

Analysis of offers and counter-offers; equilibrium analysis; assessment of the po-
tential agreements.

Process, history and their
assessment

Knowledge seeking and
use

Negotiation protocols

Strategies and tactics

Knowledge

Construction of the negotiation history; process analysis; progress/regress assess-
ment; history-based predictions.

Access to and use of external information and knowledge about negotiation situa-
tions and issues arising during the process; comparative analysis.

Specification of, and adherence to, the negotiation agenda and rules.

Assessment of counterparts’ strategies and tactics; modification of strategies and
tactics.

The use and impact of the passive systems on the negotiation process and outcomes has been studied
and a number of recommendations proposed (Valley, Moag et al. 1998; Croson 1999; Kopelman, Ro-
sette et al. 2001; Thompson and Nadler 2002). Studies of email negotiation noted that the narrow
communication bandwidth has adverse effects on the process and the bandwidth should be augmented
with, for example, telephone conversation. These studies also recognized the importance of non-task
related activities on the relationship and the negotiation outcomes.
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The non-task related activities are of particular significance for negotiators who need to establish rap-
port, trust and reduce the social-distance with the other party, and who employ positive or negative
emotional style as opposed to the rational style. Other researchers observed biases affecting email ne-
gotiation, that is, temporal synchrony, burned bridge, squeaky wheel and sinister attribution
(Thompson and Nadler 2002).

Negotiations conducted via both email and mail, use a post-office system. Although there are dif-
ferences between these two forms of the negotiation, for example, time between exchanges, the con-
cept of exchanging written messages in an asynchronous mode is the same. In both, the communica-
tion bandwidth is narrow, the written (typed) medium reduces engagement in non-task related activi-
ties, a number of confrontational tactics, e.g., demanding immediate answers, are not effective, and
there is more opportunity for a careful consideration of the process.

The potential of ICT is much more than just communication. In the next two sections active and proac-
tive systems are discussed. The focus is on their use and contribution to the negotiation process effi-
cacy.

3. Negotiations via Inspire

3.1 The Inspire system

The Inspire system was developed in 1995 as part of the InterNeg research program
(http://interneg.org). Since 1996 it has been used to conduct anonymous bilateral negotiations; the sys-
tem address is http://interneg.org/inspire.

The system implements a three phase-model of negotiations: pre-negotiation, negotiation, and post-
settlement (Figure 1). In the pre-negotiation phase the users analyze the case and specify their prefer-
ences. During the negotiation phase the system provides utility values of decision alternatives consid-
ered by the user and offers submitted by both parties. The post-settlement phase is used if the parties
achieve an inefficient compromise; the system presents up to five efficient alternatives and the nego-
tiators may continue their negotiation until they reach an efficient compromise.

Antecedent phase Concurrent phase Consequent phase

Prenegotiation Conduct of negotiation Past-settlement

+ specify objectives + prepare offers * COMpromise
= clarify preferences = prepare arguments = verify
« define issues * communicate * seek improvements
* identify limits « evaluate offers + implement
+ set targets * @ssess arguments
-

* analyze opponent determine concession

Figure 1. Negotiation phases and activities supported with Inspire (Kersten and Lo 2003)

The Inspire system has been used in teaching and training. The use of the system is free providing that
the users agree to fill in two questionnaires and that the developers can use the information they ex-
change for research purposes. A number of results has been published (Kersten and Noronha 1999;
Kersten 2003; Kersten, Kdszegi et al. 2003; Kersten and Zhang. 2003; Koszegi, Vetschera et al. 2004;
Vetschera, Kersten et al. 2004).
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3.2 Negotiation cases

Typical Inspire negotiations involve a negotiation case in which the negotiators represent two compa-
nies: Itex Manufacturing, a producer of bicycle parts, and Cypress Cycles, which builds bicycles. Both
sides negotiate over four issues: the price of the bicycle components, delivery schedules, payment ar-
rangements and terms for the return of defective parts. There are between 3 and 5 predefined options
for each issue, so there are altogether 180 complete and different potential offers (Figure 2).

The case is fairly simple, well structured and fits within one and a half pages. Users from almost any
country are familiar with such a negotiation situation so an extended contextual explanation is not re-
quired. The research purpose requires the use of the same case description and the same decision al-
ternatives in all negotiations.

In addition to the Itex-Cypress negotiations Inspire has been used with more complex cases. The case
describing negotiations between teachers’ union and the management of a school district has seven
issues and 8,100 alternatives. (The negotiation issues for this case are listed in Figure 3.)

The most complex and highly specialized case involves the negotiation between a health management
organization (HMO) and a hospital. This case has seven issues and 105,000 alternatives.

3.3 Inspire process

Typical Inspire negotiations are scheduled for three weeks. If both users agree, they may request the
deadline extension.

Your option ratings
The following table displays the option ratings you last specified. You can use this page to change and resubmit your
preference ratings, but only before you reach an agreement. Each table represents how important each option is to you,
relative to the other options in that issue. For each issue, at least one of the options must be given the maximum rating
and at least one of the options must be given a zero rating.
Price (MzithglJ] Delivery (MRa?tthglJ]
347 % 30 20 days 20
3718 25 30 days 15
398% 20 45 days 5
412 % 10 60 days o
437% 0
Payment (Ml:iti:"?u) Returns (Mziti:ngm
Upon delivery 0 Full price 40
30 days after delivery | |5 75% refund with 5% spoilage | |10
60 days after delivery 10 75% refund with 10% spoilage | |0

Figure 2. Ratings of issue options (Itex-Cypress case)

Inspire users begin their negotiations by reading the case description. They are provided with informa-
tion about the side they are asked to represent. After reading the case the users are requested to fill in
the pre-negotiation questionnaire in which, among other things, they specify the expected outcome and
the worst acceptable offer. Subsequently, they are asked to decide about their preferences. They rate
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issues, issue options and packages (alternatives) by filling in simple tables, and verify ratings of sys-
tem-selected offers. An example of the rating process is given in Figure 2.

Specification of the user preferences enables the system to construct the user’s utility function (ex-
plained to users as offer rating). The straightforwardness and simple informational requirements make
the system easy to use for people from different educational, professional and cultural backgrounds.

Every time the user logs in to the system she/he is provided with the list of the negotiation phases and
steps. The phases and steps that the user completed are marked. The page shown in Figure 3 was dis-
played to the user “Manag01” who completed the negotiation preparation phase.

Status of your Manag01 negotiation with MSB
with deadline Sat, 21 Feb 2004 23:58:59 GMT

1. Read a description of your negotiation case. ¢
2. Prepare for negotiations:
Specify the relative importance of each issue. «
Specify the relative importance of the options. ¢
Specify your preferences among some packages (combinations of options). ¢
3. Negotiate:
= Make an offer.
o Evaluate your counterpart's offer; and either accept it or make a counter-offer.
4. Post-settlement.

o 0o

Make an offer

You can now send an offer to your counterpart. To compose an offer, select an option for each negotiation issue from
the table below. If you wish, you can also include a message to your counterpart along with the offer. Please remember
that each offer you compose is binding. in the sense that you cannot revoke it if your counterpart chooses to accept it.

If you do not wish to make an offer right now, you can just send a message by clicking here.

Salary increase:

Layoff notice:

Staff reduction:
:ae{gf::lined by:
Preparation time:
Duty time:
Duty assigned by:

Your rating for the above package is 100

Optionally. include a message with your offer:

[ Erase Offer H Send Offer

INSPIRE  Question? Megotiationcase |ssue rating Oplion rating Package rating  Send ri e Megotiation history

Figure 3. Using Inspire to construct an offer (Union-Management case)

Negotiation preparation leads to the offer construction activity depicted in Figure 3. There are two
parts to offer construction: a table in which issues and options are given (options are drop-down lists)
and a box in which the user can write a message. The user selects the value for each issue and the sys-
tems give the utility value (rating) for the package. Users may compare this rating with ratings of the
preceding offers. Verbal messages allow the negotiators using different pressure tactics to influence
their counterparts’ decisions and “wrinkle out” any outstanding issues. The negotiators may also use a
separate form and send a message which is not related to any offer.
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An example of offers and messages exchanged by two Inspire users is presented in Figure 4. It con-
tains the history of one Itex-Cypress negotiation. As mentioned above, the users can attach text mes-
sages to offers, exchange offers without messages and exchange messages without offers. This oppor-
tunity for enriched communication not only makes the negotiation process more realistic, but also
helps situating the negotiation for both parties. By exchanging information about attitudes and expec-
tations, negotiators can more easily create a positive atmosphere and develop a personal relationship
based on mutual understanding and trust, or exert pressure on negotiation partners.

Your offer 2: Wed, 17 Mar 2004 17:44:52 GMT

: = ; ™~
Price 3715 Dear Jacky! % 12
DE“VEW 30 days Thank yvou wery much for your offer.
Payment 30 days after delivery I am sure that your products meet the
E = highest quality standards and will
Returns |75% refund with 5% spoilage .fg > & o =1
thus fit perfectly with our new |

Your rating: 95
Your counterpart's message 1: Wed, 17 Mar 2004 15:26:13 GMT

Dear Philips, s
I am terrible sorry for the late reply.The price $£3.98 is our best
hoest price.I hope that you can consider it.

With kind regards |
Your counterpart's offer 1: Wed, 17 Mar 2004 15:15:35 GMT
— —

Price 3085 Dear PhilipS, el
DE"VEW 20 days I am terrible sorry for the late
Payment 30 days after delivery reply.I have consoulted Your requests

= - 5 - with my colleagues these days.Our
Returns |75% refund with 5% spoilage products quality is the best,so US =

Your rating: 85
Your message 1: Tue, 16 Mar 2004 07:08:15 GMT

Dear jacky, A:

Az I submitted my first offer already one week ago and as I have no
response from you so far, I just wanted to ask, if you and your
company are still interested in doing business with our company. If o

Your offer 1: Tue, 9 Mar 2004 16:22:03 GMT

Price 347 %
Delivery 20 days
Payment 30 days after delivery
Returns Full price

Your rating: 80

Click here to return to your negotiation.

Figure 4. History of offers and messages (ltex-Cypress case)

During the negotiation the participants can check the history of offers and counter offers as shown in
Figure 4. They can also see a graphical representation of the history of offer exchanges (Figure 5). The
graph presents process information to both parties in a symmetric manner. Each party can see only
their own ratings (utilities) and the color-coding is uniform: green for the supported user and red for
the opponent. Figure 5 presents two graphs; one for “mirovich” and another for “Peggy” who is his
partner. The graph presents the negotiation dynamics in each user’s utility (rating) space.

After the parties agree upon a compromise, the system determines whether the achieved compromise
is non-dominated (efficient). If the compromise is inefficient, the system suggests a post-settlement
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phase. This phase begins with the computation of efficient alternatives, which dominate the achieved
compromise.

Yfouf score Youl score

109 History of Offers 1681 History of Offers
In green: hirouvich In green: Pegoy

) [‘1]\_ In red: Peggu 28 1] In red: mirauich

. x
=) [ . S . =0 \w__.--"'[3] “““—-M_____

=1 4 ['33\ - .

o [4] !_J___ . ¥ o [1 [4] [T —= ¥
o o
Sh B
Et:) ["\T [ ]
20 [51
8

2]
s
] ﬁ Apr 1722 15 ﬂpr‘= 1241 22 Apr Bi3:ada E] Fﬁrj [ 15 Hpr‘= 1241 22 Apr a&:aﬁ

Figure 5. History graph: (a) From “mirovich” perspective; and (b) From “Peggy” perspective

The history graphs are constructed during the process and they illustrate the negotiation in one nego-
tiator’s utility space; each negotiator may review the process and see how close they parties are to the
consensus measured with her/his utility (rating) value. Figure 5 illustrates the situation when both par-
ties achieved a compromise.

Your Ratings In green: mirousch

w:;ﬁ""'x. Negotiation Dance In rea: Pegy
£ "[!2_]‘———— —

. Cooen M ;‘:'_-i_i‘:-___,_‘_[_*l_ .

. NVSHN r;.hq‘!--: "

. * . lﬁ!kpt._d 1

o)
o
= ’ T‘\%
© OB \;’
43 .

1a [2?"‘““'\-
——
] 18 2B ER) 44 ] (] EE] ) EC) ﬁ?ﬂ

Your Courterpart’s Fating

Figure 6. Negotiation dance graph of negotiation between “Peggy” and “mirovich”

The parties, after the negotiations have been completed, may agree on revealing their preferences to
the other side. This allows the system to construct the negotiation dance graph which is presented in
Figure 6. Because “Peggy” and “mirovich” achieved an efficient agreement no further improvement
was required.

3.4 Inspire users

Between 1996 and May 2004, 6,126 people from 62 countries negotiated via the Inspire. Most of the
users are students, managers, lawyers, engineers and physicians. 96 percent of the 3,195 users who
filled in the post-negotiation questionnaire said that they would use such a system to improve their
negotiations skills. 84 percent of the users would use the system to prepare for actual negotiations and
62 percent — to conduct actual negotiations. Taking into account the fact that Inspire is a fairly simple
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system, is limited by the Internet technologies that were available in mid 1990s, and has limited capa-
bilities, these responses can be considered very positive.

4. Culture and e-negotiations

We have collected and used data from Inspire negotiations to study the impact of the users’ culture,
gender, age and other characteristics on the process and outcomes of e-negotiations (Kersten and No-
ronha 1999; Kersten, Kdszegi et al. 2003; Kbszegi, Vetschera et al. 2004). In one study we estimated
individual and simultaneous multivariate general linear models (GLM) for dependent variables: per-
ceptions of the system’s usefulness, its ease of use, the usefulness and actual use of the system’s mes-
sage system, and the usefulness of its analytical features. Gender, occupation, culture, and previous
use of NSS were factors while age, present Internet access and previous negotiation experience were
variates (K6szegi, Vetschera et al. 2004).

Apart from country of residence, only two user characteristics had significant impact on the perceived
usefulness, ease of use or actual use. Previous negotiation experience had a positive influence on per-
ceived ease of use with a parameter estimate. Present Internet access significantly influenced actual
use, i.e. the more frequent the user accesses the Internet, the more often he or she actually sends mes-
sages or offers.

The only consistent influence on all four dependent variables was the user's country of residence. Fig-
ures 7-9 give an overview of the means of all four dependent variables across eleven countries that are
grouped in five ethno-linguistic groups.

12.00

11.16
11.00 -

10.00 -

Latin

[ Oriental
Anglo-Germanic
m Nordic

B Slavic

Figure 7. Verbal communication: Mean no. of messages exchanged (Kdszegi, Vetschera et al. 2004)

The mean number of messages (with and without offers) sent by users from each of the eleven coun-
tries is given in Figure 7. Ecuadorians (EC) sent over 11 messages on average, followed by Taiwanese
(TW), Finns (FI) and users from Hong Kong (HK). Swiss (CH) sent over 8 messages on averages and
users from the USA (US), Austria (AT) and Germany (GE) sent over 7 messages on average. The
smallest number of messages (app. 6) was sent by Indians (IN) and Russians (RU).

It is interesting to compare the actual use of verbal communication (Figure 7) with its perceived sig-
nificance (Figure 8). Finns and Ecuadorians who sent a significantly higher number of messages than
other users perceived these messages being significantly less useful than the others. Users coming
from Anglo-Germanic countries (with the exception of Austrians) assign the highest importance to
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verbal communication but use it significantly less frequently than users from Latin and Oriental cul-
tures. Estimation a GLM on the aggregated level of ethno-linguistic groups shows a significant differ-
ence in the perceived importance.

6.00 -

5.5 . . 550 543
518 226 5.20 .

4.99 Latin

5.00 4.88
463 ] Oriental
450 1 I Anglo-Germanic
Nordi
4.00 4 I I I I I I | | | | E] 0 d ¢
us CA CH DE AT Fl

EC TW HK N RU | g Slavic

a
w
a

Figure 7. Perceived importance of verbal communication (Kdszegi, Vetschera et al. 2004)

In Figure 9 the perceived importance of Inspire analytical tools is shown. The pattern is quite different
than the one based on the perceived importance of verbal communication. Users from Ecuador per-
ceived this feature less useful than other users. Also users from Taiwan, Hong Kong and Russia evalu-
ated the usefulness of the analytical feature lower than the average, although the difference to the
mean is not significant. But when we compare users from Taiwan to users from the USA, the differ-
ence becomes significant.

6.00

6.00 -

584 1583 583
5.80 -

5.60 -

5.43 Latin
5.40 4 .
5.25 [ Oriental
5.19 )
5.20 | H H F Anglo-Germanic
600 | | m Nordic
EC TW HK IN Bl Slavic

Figure 9. Perceived importance of analytical tools (Készegi, Vetschera et al. 2004)

Users from USA, Canada, and India evaluate the usefulness of analytical features significantly higher
than the average. Swiss users evaluated usefulness also relatively high, although the difference is sta-
tistically not significant. When we compare variances of ethno-linguistic groups, we find a significant
difference. Especially the Anglo-Germanic group perceived this tool significantly more useful and the
Latin group perceived it significantly less useful. Between low and high context cultures the difference
in perceived usefulness is significant, i.e. users from low context cultures assessed the analytical sup-
port function of Inspire significantly better than users from high context cultures.
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The above discussion illustrates the type of studies we conduct and it gives grounds for the statement
that:

“E-negotiation systems are used and perceived differently by users coming from different
countries and therefore the users’ culture should be considered in the systems’ design.”

Other studies with the Inspire data show that cultural factors have a significant effect on:
o Utility of the expected and achieved agreement,
o  Utility of the worst acceptable compromise, and
e Expected friendliness of the negotiation.

Gender also plays a difference; we have found that in negotiations between anonymous partners:
o Males are somewhat less likely to reach agreements than females.
o Agreement achieved by females has a significantly lower utility value than achieved by males.

The study of the use and perceived usefulness of verbal communication and analytical tools that allow
constructing and assessing offers was based using data only from Inspire. This allows for the consid-
eration of the users and their characteristics but not the impact of the different tools on negotiations
efficacy. Such a comparison is discussed in the following section.

5. Comparison of two systems

5.1 SimpleNs

Beginning with the Mehrabian’s (1971) widely quoted study the importance of nonverbal communica-
tion has been widely recognized. Researchers consider his assertion of 93 percent of communication
being nonverbal too high, but they universally accept the importance of the “other-than-words” com-
munication. Recent studies approximate nonverbal communication at 60 percent (Hickson, Stacks et
al. 2004). One may note that the context, in which people communicate, the task, purpose and subject
may strongly influence the importance of verbal and nonverbal communication. This is not to say that
nonverbal communication is not relevant but that the percentage may be very different in various
situations.

Notwithstanding the above caveats, nonverbal communication does play a role in negotiations. It has
been therefore concluded that, compared to face-to-face communication, narrow bandwidth communi-
cation channels make it more difficult to establish rapport and trust, and achieve desired outcomes
(Valley, Moag et al. 1998; Croson 1999). One limitation of these and other studies is that they com-
pared email with face-to-face negotiations. Clearly the use of ICTs to exchange messages severely re-
stricts the negotiators’ ability to express their ideas and opinions. But, as Inspire and other ENSs show,
ICT can be used to aid and support their users, which obviously a passive system like email cannot do.
The question remains: Is there a difference between the use of passive and active ENSs? To study this
guestion we built a passive system called SimpleNs.

The SimpleNS system, contrary to Inspire, does not impose on the participants the requirement to for-
mulate and exchange complete offers. It does not ask for the user’s preferences, construct the utility
function and displays negotiation graphs. It is a little more convenient than an email system because it
allows for the separation of offers and messages, and the whole negotiation history is easily accessible
and presented in chronological order on one page.
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There are only three pages in SimpleNS: the case description page, the data input page and the negotia-
tion history page. The data input page is presented in Figure 10. It is comprised of two boxes, the mes-
sage box (on the left-hand side) and—next to it—the offer box. However, the system does not enforce
the use of the space given in each box and does not display the negotiated issues and their options.
This makes it possible that, for example, an offer can be written in the message box, separately or em-
bedded in a message.

[Course Modules _ Casss> b |

Ford Foous There are two boxes here: a message box and an offer box. The message box is used for free form communication (e.g., ask guestions,

present arguments and counter-arguments, complain or support).The offer box is used for exchange of offers (complete or partial),
which the counter-part may reject, ask for another offer, propose a counter-offer or accept.
Hegocourse Inspire | YU tlonot need to write in both boxes; it is your choice to use only one of them or to use both.

“owl-pop
Use the space below to send a message. Use the space below to make an offer.

Ingpire negotiation

Figure 10. SimpleNS data entry screen

An example of the negotiation history is presented in Figure 11. From Figures 10-11 it can be ob-
served that the system provided more capabilities than a standard email system. However, SimpleNS
being a passive ENS has no analytical tools and its capabilities are limited to the storage, retrieval, or-
ganization and display of information.

molocoton 2003-04-03 09:09:57

hi, yes vienna is a cool town i really enjoy
living here.... anyway back to business.....

the price sounds really good to me but the price: £3.98 delivery: 45 days payment: 30
rest of the conditions are really hard to days returns: five percent spoilage
agree for us.... so here is my new offer..... i allowedy 75% refund

hope we will find a win win situation soon....
best wishes k

Shuchun 2003-04-06 01:32:47
Hi, there Thank you for your reply. $3.98 is
really below our cost margin. We only accept
this low price if we got payment upon
delivery, Otherwise, based on your request,
we also accept $4.37 with 30 days payment,
and 20 days delivery: five percent spoilage
allowedy 75% Jrefund. Please consider those
two options. Thank you! Best wishes,
ShuChun

Figure 11. An example of SimpleNS negotiation history

Two exchanges between SimpleNS users are presented in Figure 11. The user who is called “molo-
coton” separated his message from his offer (top part of Figure 11). His counterpart called “ShuChun”
formulated an offer together with the message rather than using the offer box.
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The flexibility of entering offers and messages allows the users make more than one offer in one ex-
change. “ShuChun” makes two offers (bottom part of Figure 11), he proposes a modification of his
counterpart’s offer and also presents another offer.

5.2 Effectiveness of two systems

We have conducted an experiment that involved 80 MBA students from Austria and Taiwan. 30 stu-
dents used the Inspire system and 50—the SimpleNS system. Both groups used the Itex-Cypress nego-
tiation case.

No significant difference was found between the Inspire and SimpleNS users regarding their satisfac-
tion with the process, agreement and their own behavior. Also, no significant difference was found in
the users’ perception of the counterpart’s negotiation approach. Users of both systems required the
same, on average, 24 days to achieve an agreement.

Although the Itex-Cypress negotiation case is quite simple, it appears that the cognitive effort required
to conduct the negotiation is different for the two systems. Inspire reduces the effort required to make
personal and interpersonal tradeoffs (logrolling) and to make the comparison of offers and counter-
offers. This difference in the cognitive requirement imposed on the Inspire and SimpleNS users may
be behind the Inspire users showing more positive emotions. Inspire users disclosed their identity
more often and provided and requested more personal information than the SimpleNS users.

The cognitive effort may also be the reason for the Inspire users exchanging significantly more offers
and more messages than SimpleNS users. However, | need to point out that there was no significant
difference in total number of words exchanged by the users of the two systems.

Perhaps the most important result is that users who negotiated via Inspire achieved significantly more
agreements (14 of 15 dyads) than those who used SimpleNS (17 of 25 dyads). That is, the agreement
rate in Inspire negotiations is 93 percent as compared to 68 percent in SimpleNS negotiations.

We plan to continue this study and further verify the results. Notwithstanding the relatively small
sample, it is interesting that even in a fairly simple case we find the positive influence of the analytical
tools on the relationship between the negotiators exemplified with their positive emotions, interest in
the counterparts and information disclosure. We also plan to study the relationship between the task
(case) complexity, the process and its outcomes, and the efficiency of the negotiated agreements.

Earlier studies undertaken in laboratory settings and highly stylized negotiation situations show that
analytical support leads to higher joint outcomes (Rangaswamy and Shell 1997), solution quality
(Poole, Shannon et al. 1992), and equity and fairness (Perkins 1996) as compared with face-to-face
and unsupported negotiations. Our study, if confirmed, indicates the positive impact of analytical tools
on the use of the integrative negotiation approach and on the e-negotiation effectiveness.

The existing ICTs limit the use of support that utilizes analytical models to highly structured verbal
communication. For the support to be effective, the information provided by the users has to be en-
tered in the proper form and type. Voice and image recognition systems together with machine learn-
ing and other methods coming from artificial intelligence will in future allow for the analysis of vari-
ous modes of communication. At present however, we are more limited by the support technologies
than the communication bandwidth.

The question that needs be addressed is whether this limitation has a positive or negative impact on the
efficacy of negotiations in which active ENSs participate. The assumption that a significantly increased
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communication bandwidth that allows for nonverbal communication has a positive effect needs to be
verified. Earlier studies with NSS confirm our results that the organization of exchanges, problem
structuring and provision of tools that help the negotiators to learn about their needs and preferences
may more than offset the reduction in the communication bandwidth.

6. Proactive support

In section 2.2 three types of e-negotiation systems are introduced. SimpleNS is an example of a pas-
sive system and Inspire is an example of an active system. We have also developed pro-active systems
which employ software agent technologies (Kersten and Lo 2003; Chen, Kersten et al. 2004).

6.1 Aspire =Inspire + Atin

One proactive system is Aspire and it extends Inspire with a software agent called Atin (Kersten and
Lo 2003). The Atin negotiation software agent retrieves information from the negotiation knowledge
base, and provides advice to the negotiator. The advice is based on the rules of negotiation derived
from literature, the status of the current negotiation process and the information about the negotiators
stored in one user’s database.

Each user, at the beginning of the negotiation conducted via Aspire, decides if she/he wishes to use
Atin’s services. If this is the case, then an agent is constructed for this user. The user’s agent can ac-
cess only data that is available to this user and its knowledge-base; private data of the counterpart is
not accessible.

Atin continuously monitors the negotiation progress. This allows the agent to warn the user about ac-
tions that the user undertakes and which may have negative impact on her/his situation. Atin uses sim-
ple road signs to provide the user with its general assessment of the current situation. A green sign in-
dicates that there is no warning, yellow indicates a warning, and a red sign (Figure 12) means that Atin
sees the user’s particular move as incorrect. The three signs show the type of the message that Atin
may have ready for display.

An example of a suggestion made by Atin in a situation when the user violates one of the issue ratings
rules is presented in Figure 12. In the negotiation case the user represents Itex, the seller, and he is
given information regarding this firm’s preference directions. Figure 12 illustrates the situation after
the user indicated that he considers every issue equally important. Because this contradicts the role of
the seller, the agent displays a red sign. Subsequently, the user opens Atin’s window (in the lower
right-hand corner) in which reasons for the display of the red sign and suggestion for a remedy are
given.

The user may also ask the agent for assessment of past activities and for advice regarding possible
moves. In order to provide suggestions, Atin may request some additional information from the user
(e.g., negotiation strategy, willingness to make a concession, etc.). These inputs from the user will help
the agent to filter out irrelevant information, and display the most appropriate advice.

The user may ask Atin for advice regarding possible strategies. The agent displays a list of strategies
together with explanations about their positive and negative aspects. An example of a suggestion from
Atin is presented in Figure 13. This suggestion is based on the user’s earlier decision to negotiate us-
ing hard positional bargaining strategy and his request for a possible opening offer. Based on this
strategy requirement Atin presents an extreme offer and suggests that the user appends a message sup-
porting this offer. Atin also proposed the structure of the message and its main arguments.
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INSPIRE

Status of your aspire1 negotiation with Gordon
with deadline Mon, 13 Aug 2001 23:59.59 GMT

Atin  Advisor i INSPIRE Negoliaor

1. Negotiation case «
2. Preparation

= Issue assessment ¢

- Option assessment ! Plegse Gregory, may

- Package evaluation ”
3, Negotiation

- Make an offer

= Evaluate your offar

4. Post-settlement ] ,
view suggestions

Rate the options

T further describe your preferences to INSPIRE, for everv issue vou rust specify roughly how |rr1 noﬂam each option is fo

FUTN BV GER R GER S ENE T T EA R EW TG =} Advisor To INSPIRE Negotiakor - nternet Ex o [ 1 |
option. For each issue, 5t keasl one of ihe opdons r
given g zevo raling, As before, it is to your advantac S T, v N

| Atin suggests: Adwg o INSPIRE Negotistor - Microsoft Ir

Please enteryour ratings below. Remember, the g| | When assigning weighls for issues in this case you judged them
relative to the other oplions within the issue, all to be equally important. You may well have thought that this
was 50 although the case indicates that some issues are more
impartant than others. One of the most important steps in
successiul negotiation is understanding your own preferences.
Mext time you may want to take a little more time in deciding
which issues are mone important and which can be treated more
flexibly.

More

Close I

[
=2
i

Figure 12. An example of Atin’s advice in pre-negotiation phase (Kersten and Lo 2003)

2 Advisor To INSI:HE Negotiator - Microsoft Internet Explorer !El

. Atin suggests: About Atin

Gordon, based on your inputs | suggest the following opening offer

Price: §3.47

Delivery: 30 days

Payment: B0 days after delivery
Returns: Full price

Y our Utility Rating for this offer: 100

| would also suggest you to append a message with

Reason for this offer

Ask for information about the opponent's priorities AND

Indicate lack of your willingness for prolonged negotiations ARD
Tell about others with whom you can make business

b L0 R =

More

Done Reading |

Figure 13. Atin suggests an opening offer (Kersten and Lo 2003)

The Aspire system was tested with two groups of users each comprising 16 students. The first group
has used the original Inspire system within the last 12 months. The second group has never used In-
spire or another ENS. Both groups used the Itex-Cypress case.

The overall feedback from the users was favourable. For people who have used the Inspire system be-
fore, 87% found that the Aspire system provided more support and it was much easier to use compared
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to the original Inspire system. This confirms our expectation that Web-based negotiation becomes eas-
ier with the aid of an agent.

The users were also asked in the survey whether they feel in control during the negotiation. 24 users,
i.e., 75% of all users stated that they were in control of the negotiation process. All users who previ-
ously used Inspire noted that Atin assists the negotiation without taking over the control from them.
Again, this confirms our expectations: an agent can provide support and advice to the user whenever
required, but it does not take over the control of the negotiation.

We were interested in users’ perception of Atin adding value to the process and their requirements in
that regard. Interestingly, 25% of the users suggested a more structured process-type support. Users’
evaluations of Aspire proved that an ENS aided by an active software agent may add to the users ex-
perience, help better understand negotiation methodology, and make decision grounded in this meth-
odology. At the same time an active agent does not take control over the system and the negotiation.

6.2 eAgora

The eAgora system is an ENS prototype that provides an electronic marketplace for users to negotiate
buying and selling of goods. The system’s services include a software agent that generates offers and
critiques offers made by the buyer (seller) and their counterparts (Chen, Kersten et al. 2004).

If the user activates the software agent, the agent requests information about the user’s negotiation
approach and strategy. This information, together with the offers and counteroffers exchanged during
the negotiations (if any) is used to determine several possible offers (packages). This list is presented
to the user; in Figure 13 five possible offers are listed below the offer made by the negotiation partner
(shown in the top table). The user may select one of the suggested offers or construct their own offer
and submit it to the counterpart.

Your ne-gotiation pariner last offered this

Price ‘warranty winder tires WValue
S 10,000 3 months: nckided 100
Agent thinks the lolloving are possible good offers:

Price wirker ines WaArTanky W e
518,400 excluded N0 COverage 75

% 18,500 excluded 1 month 75

£ 18,850 excluded 3 months TS

£ 19 550 inCluded N COVETage Ta.
519,700 inchaded 1 ronth T5
Plgase gnter your ofiar.

{Please round of to neasess dollar without using a coma

Price § 00 o space. eg ten thousand is ectersd as 10000}

waranty 3 monis *  wanbed iras included

Message for

negotianon

prartrer

Subiel

Figure 13. Suggested offers by the agent and offer construction facility (Chen, Kersten et al. 2004)

The agent uses information about the user, his approach, preferences and reservation levels to evaluate
the offer that the user wants to propose and offers that the user receives. If the user wants to propose
an offer that violates an issue reservation levels or it is not in line with the selected negotiation strategy
(e.g., a competitive user makes a significant concession), the agent warns the user and criticises the
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offer. It also criticizes the user’s attempt to accept an offer that does not meet his reservation level.
This example is illustrated in Figure 14. The agent’s critiquing ability helps the user to realize the pos-
sible deviations from the strategy and preferences that were first adopted, and the need for their revi-
sion.

The system’s usability testing was conducted with a small group of twelve users who were divided
into six buyer-seller pairs. The sellers constructed their own negotiation problem consisting of two to
five issues. Each pair first conducted a negotiation using eAgora without an agent, and then they were
requested to start a new negotiation with the agent’s involvement.

Seller Offer Acceptance

Vioma it 10 dell caf baanng this desciglon 2000 Toyols, Comolla

i folpwing condiions
Price: WaTArty winbed Bires nspaction WValoe
% 14,000 3 months included biryer pay 200

You should not acoept this offer because it is valed at -20. (any value below 0 is cutside of
your preference level)

[ acceptths cfar | L

Figure 14. The agent’s warning the user not to accept an inferior offer (Chen, Kersten et al. 2004)

The small sample of the users and experiment’s focus on the system’s usability does not allow discuss-
ing the results in terms of their statistical significance. Thus we stress that the results are preliminary
and need be confirmed with a larger sample and an experiment designed for this purpose. These re-
sults showed that 92 percent accepted the agent’s services. 83 percent of users noted that the agent
provided helpful advice and everyone expressed the opinion that with the agent they felt in control of
negotiations at all times. The intriguing result that we plan to turn our attention to in future experi-
ments is that the use of the agent increased agreements by 17 percent as compared with the negotiation
conducted without the agent.

7. Conclusions

Many models embedded in the early negotiation support systems were based on unrealistic assump-
tions or required analytical skills from their users. The majority of e-negotiation systems do not have
these limitations because they are designed for the negotiators rather than analysts. These ENSs are
active or pro-active; they participate in the conflict resolution process undertaking activities that tradi-
tionally were in the domain of facilitators, mediators and arbitrators.

The activities of intermediaries are often highly complex, fluid and difficult to formally represent. In
some situations mediators and facilitators need to deal with emotions and negative attitudes; they need
to create an atmosphere of cooperation and problem-solving. This raises such questions as: Can ENSs
be used for conflict resolution? What should their role be? Should ENSs cooperate mostly with the
third parties, the negotiators or both? The first two questions were raised during the closing session at
the 13" Symposium on Conflict Resolution in Ottawa (Feb. 06, 2004). Many disputants stated that
there is no place for “faceless and soulless” technology; that mediation has to be done face-to-face
because it demands compassion and understanding.
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The importance of negotiations and problem-solving in all aspects of human endeavour engendered
vast literature on face-to-face negotiation. ICTs make it possible to solve conflicts remotely and asyn-
chronously. These technologies—as most participants of the Third Annual Forum on Online Dispute
Resolution in Melbourne (July 5-6, 2004) agreed—allow the conflicting parties to communicate with
facilitators and mediators and seek their advice. Is it necessary, however, for all online conflicts to be
facilitated or mediated by a human? It appears that many of the Forum’s participants would have given
a positive answer to this question.

Clearly the new modes of negotiations are impoverished by the absence of human contact and non-
verbal communication. This is not necessarily detrimental to conflict resolution. Narrow communica-
tion bandwidth may—on its own merit—reduce the cognitive effort; ENSs users can interpret only 40
percent of communication, namely, its verbal portion. The asynchronous communication mode may
help the users to be well prepared and reduce their anxiety and apprehension.

One of the purposes of this paper is to note that there is a trade-off between the loss of communication
bandwidth and the gain of processing capability. Verbal and structured communication can be en-
riched by powerful and fast analysis, simulation and visualization tools, and access to knowledge and
expertise of others. It enables automatic capturing, storing and processing of exchanged information,
as well as detailed comparison with precedents, models and prescriptions. The scope and depth of the
analysis that is becoming available could have an effect similar to that of large teams of analysts.
There exist ENSs that allow domain experts unfamiliar with modelling techniques to build analytical
models, determine solutions, and conduct sensitivity analysis.

Systems that help users formulate and solve problems, assess offers, and propose concessions and
agreements increase and enrich peoples’ abilities and thus empower them. These systems guide and
help the negotiators to learn about the problem, themselves and their counterparts. This can have the
double effect of increasing the negotiators’ access to knowledge and freeing up time for the central
activity of decision-making and relationship-building. These systems, perhaps paradoxically, may be
able to help their users in establishing rapport and trust, and reduce social-distance with the other
party. They may facilitate employing the rational problem-solving approach together with counterpart-
oriented positive emotional style.
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