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Negotiations are a particular form of com-
munication and collective decision-making.
Like all forms of collective action, negotia-
tions involve different parties, which can be
individuals, groups, or organizations. Three
characteristics distinguish negotiations from
other forms of collective decision-making as
group decisions or social choice (voting) pro-
cedures:

e There is some conflict of interest
between the parties involved.

e An agreement can be reached only by
consent of all parties. If parties are not
able to reach consensus, one particular
outcome (usually the status quo) will
take place.

e An agreement is not reached immedi-
ately but involves an interactive process
in which offers are exchanged until a
mutually acceptable solution is found.

Research on electronic systems to support
negotiations began in the 1980s as an
extension to the concept of decision support
systems. Early research on negotiation
support systems (NSS), for example, Ref. [1],
focused on the multiperson aspect of nego-
tiations and the possibilities of information
technology to connect parties across time
and space. The latter aspect gained impor-
tance with the rise of the internet and

the development of web-based NSS [2].
Nowadays, we can distinguish between
communication-, decision-, and document-
oriented approaches [3]. Surprisingly, e-mail
is often used for business negotiations
although it does not offer decision support or
advanced communication support [4].

Connecting parties is only one function of
NSS. As NSS were often seen as an exten-
sion to individual DSS, the potential of NSS
to improve decision-making is an important
concern. Lim and Benbasat [5] distinguished
two main components in the architecture of
an NSS, a decision support component and a
communication support component, and pos-
tulated that these two components would
have different impacts on negotiations.

The concept of decision support in negoti-
ations draws attention to another important
difference between individual and collective
decision problems: in individual decision sup-
port, a support system assists a decision-
maker to better achieve his or her objectives.
Decision support in negotiations can have
two different goals: supporting one party to
better achieve its own goals vis-a-vis others
or to support all parties to achieve higher
level goals such as efficiency or fairness. In
the latter case, the systems take the role of a
neutral third party, and in the former case,
they serve as advisors to one party. Mod-
ern negotiation theory, in particular negoti-
ation analysis developed by Raiffa [6] and
Sebenius [7], emphasizes the fact that these
two goals are not necessarily in conflict and
that finding win—win solutions that bene-
fit all parties is important. However, most
negotiations contain distributive elements in
which the interests of parties are in conflict.
Therefore, already early concepts of NSS [8]
distinguished between support components
for individual parties and decision support
for a mediator. As negotiations by defini-
tion require consensus to reach an agree-
ment, supporting parties to find a mutually
acceptable solution, and breaking deadlocks
in negotiations, is also an important goal of
negotiation support at the collective level.
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This decision support is also different from
decision support for groups. Negotiations are
more competitive than group decisions; sup-
port in group decisions aims at guiding group
members to a consensus decision, which con-
siders all (or a majority of) opinions present
in the group. Thus, feedback and aggrega-
tion of preferences are a key concern. In
negotiations, there are no “aggregated group
preferences”; an agreement needs to satisfy
individual interests to the extent that all
parties can accept it.

Communication in negotiation follows a
double goal [9]. On the one hand, the overall
goal is mutual understanding. Without that,
no interaction is possible. Thus, the nego-
tiators aim to clarify their statements and
to prepare a common ground for their inter-
actions. On the other hand, the negotiators
want to achieve their individual goals. To this
end, they try to convince the partner to accept
the current offer using information, threats,
compliments, promises, and so on.

NSS are based on a prescriptive—
descriptive perspective. Negotiators aim to
make rational choices themselves, for which
they need support. They also need to be
aware of the fact that the other parties
might not always act rationally but could
be influenced by decision biases. Thus,
game theoretic models that assume perfectly
rational opponents are only of limited use
for negotiation support. It should also be
kept in mind that rational behavior in nego-
tiations does not imply a focus on economic
outcomes but has to consider that outcomes
of negotiations involve several dimensions.

The process dimension is another char-
acteristic of negotiations. NSS can intervene
in different ways into these processes.
Vetschera [10] distinguished three levels
of process support: (i) facilitation, which
does not guide the process into a particular
direction; (ii) interactive guidance, which
implements a specific interaction structure;
and (iii) normative guidance, which provides
solutions fulfilling normatively desirable
criteria such as efficiency or fairness.
Kersten and Lai [11] further differentiated
NSS into (1) passive systems, (ii) active
facilitation—mediation systems, and (iii)
proactive intervention—mediation systems.

Passive systems only facilitate communica-
tion of geographically distributed negotiators
and do not intervene into their behavior.
Active facilitation—mediation systems pro-
vide advice (e.g., on offers a negotiator could
make) only at the user’s request, whereas
proactive systems monitor the process and
interfere without explicit requests.

Support of negotiation processes serves
different goals, individual goals of the par-
ties, and collective goals characterizing the
success of the entire negotiation. Collective
goals can be of different nature. One obvious
goal is to reach an agreement. If an agree-
ment is reached, its quality can be evaluated
on several dimensions. On the one hand,
the agreement has to specify solutions for
all issues of the negotiation, and these solu-
tions can be evaluated in terms of efficiency
and fairness. On the other hand, conclud-
ing an agreement is often not the end of the
interaction between parties, the agreement
has to be implemented via joint activities.
The subjective evaluation and satisfaction of
parties with the agreement, the behavior of
their opponent(s), and the bargaining process
have a considerable impact on their future
relationship and their willingness to actually
implement the agreement once they have left
the bargaining table.

These different goals require different
types of interventions. Reaching an agree-
ment can be supported by improving the
quality of communication between parties;
thus, communication support (which can go
far beyond providing communication chan-
nels) is an important topic in NSS. Methods
from individual decision support can be
applied and extended to enable negotiators
to reach efficient and fair outcomes, whereas
behavioral interventions can help parties
to overcome deadlocks and improve their
relationship in order to better cooperate in
the implementation of an agreement.

COMMUNICATION SUPPORT IN
NEGOTIATIONS

As mentioned earlier, the first perspective
on negotiation support has been a decision-
oriented one. However, communication is the



essence of negotiation. Without communi-
cation, no negotiation is possible as it is
impossible not to communicate [12].

To understand an utterance, its con-
tents and its mode need to be understood.
According to the communication theories
of Searle [13] and Habermas [14], the
propositional content represents the factual
level of an utterance, that is, what it is about.
The illocutionary force represents the mode
or the speaker’s intention, that is, how it is to
be interpreted, for example, as a promise, as
a request, as a statement, or as an apology.
Taken together, propositional content and
illocutionary force provide the meaning of
the utterance.

Understanding needs to take place on
all levels of semiotics, that is, the syntactic,
the semantic, and the pragmatic levels. On
the syntactic level, the messages need to be
transferred correctly; on the semantic level,
their meaning must be unambiguous; and on
the pragmatic level, the sender’s intention
must be explicit.

Tutzauer [15] argues that we can dis-
tinguish between offer communication and
non-offer communication. The former con-
sists of all the (mostly quantitative) details
of the offers, whereas the latter complements
offer communication and is equally impor-
tant for negotiations. Non-offer communi-
cation has a factual function that aims at
creating a mutual understanding about facts
and positions. Furthermore, it has a procedu-
ral function to achieve mutual understanding
about negotiation protocols, procedures, cor-
relations between issues, and so on. Finally,
its relational function focuses on achieving
mutual understanding about the underlying
norms, values, rules, and guidelines.

The duality of cooperation and competition
is a distinctive characteristic of negotiation
communication [9,16]. Although under-
standing is a constant goal in negotiation,
misunderstandings can be used strategi-
cally. To remain vague about a conflict issue
can help to test out possibilities. Nego-
tiation communication follows structured
approaches that are efficient. However, there
are also strategies such as time pressure
that explicitly delay responses to the last
moment in the hope of achieving better deals.
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Finally, no negotiation will succeed without
compromises and cooperation by all partners.
However, negotiations can also be conducted
in a situation where power is unevenly dis-
tributed, limiting the freedom of one party.

The medium in electronic negotiations has
an effect on the communication processes. It
can lead to a de-escalation of conflicts because
of the asynchronous manner of interaction,
thus generating more trust. As the utterances
are made in writing, every utterance is docu-
mented and thus traceable, again leading to
more trust.

Communication support of electronic
negotiations is a complex topic. The Negoisst
system [3,17] is the only NSS offering
sophisticated communication support. It is
based on the theories of Searle and Haber-
mas and implements a language—action
approach [18]. On the syntactic level, a
negotiation protocol guides the interaction.
No deletion of messages is allowed so that
every message is documented and traceable.
On the semantic level, Negoisst employs a
semistructured communication approach.
Every part of the natural text message can
be linked to a structured vocabulary so
that the meaning (i.e., the semantics) of
text is explicated and shared between the
negotiators. On the pragmatic level, the
mode of utterance (i.e., the illocutionary
force) is made explicit using message types.
Negotiators are thus supported in transpar-
ent and open exchanges that would lead to
higher communication quality [9].

Compared to simple e-mail exchanges,
such communication-oriented NSS app-
roaches provide the benefit of combining
structure and flexibility. The communication
support allows for natural language mes-
sages and thus a high level of flexibility. At
the same time, the controlled vocabulary,
the messages types, and the interaction
protocol provide the structure necessary to
allow for traceability, explicit deductions of
commitments, and easy search for (parts of)
utterances.

DECISION SUPPORT IN NEGOTIATIONS

Decision-oriented tools in NSS focus on the
economic dimension of negotiations and are
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based on concepts from economics, decision
analysis, and game theory. From an economic
perspective, efficiency or Pareto optimality of
the agreement is the main goal. An agree-
ment is called efficient if no other possible
agreement exists, in which at least one party
would better off, and no party worse off.
If two parties negotiate about one single
issue (such as buyer and seller about price),
then all possible outcomes are Pareto opti-
mal, because one party can only gain if the
other party makes a concession. In negotia-
tions about multiple issues, possibilities for
Pareto improvements do exist. If each party
makes a concession in an issue that is of less
importance to itself and obtains a conces-
sion in a more important issue, both parties
can benefit. Decision support in negotiations
is therefore closely linked to multiattribute
decision-making.

Efficiency is not the only dimension along
which outcomes of negotiations can be eval-
uated. Assuming that negotiators evaluate
outcomes according to a given utility func-
tion, it is also possible to measure the fairness
of outcomes via the (im)balance of utilities it
provides to parties or by comparing it to nor-
mative solutions such as the Nash bargaining
solution [19]. However, most existing NSS do
not provide these calculations.

During a negotiation, offers and counterof-
fers are exchanged. After receiving an offer,
a negotiator has to decide among three alter-
natives:

1. accept the offer;

2. reject the offer and terminate the nego-
tiation;
3. reject the offer and make a counteroffer.

Decision support in negotiations thus
should support negotiators in evaluating
offers from the opponent, as well as candi-
dates for own offers, and in the preparation of
offers. Therefore, a multiattribute preference
model is the basis of the decision support
component of an NSS. Most of the widely
used NSS such as Inspire [2], Negoisst [17],
or SmartSettle [20] use an additive value
function for this purpose, but there are
also systems employing other preference
models such as outranking relations [21].

For a comprehensive review of these dif-
ferent methods, see, for example, Refs 22
and 23. Most systems elicit a negotiator’s
preferences in a preparation phase before
the actual negotiation and then employ the
calibrated model to evaluate offers during
the negotiation process.

For a negotiator, it is not only important
to know the value of the most recent offer
but also the history of the entire negotiation.
An offer often implies a concession, and many
negotiators tend to follow the principle of reci-
procity and make concessions of a similar size
as they received from the opponent. There-
fore, they need to keep track of the opponent’s
as well as their own previous offers and con-
cessions. Many NSS support this behavior by
providing a graphical representation of the
negotiation process, in which utility values of
offers from both parties are plotted over time.
Although the system has information about
the utility functions of both parties, most sys-
tems only refer to a negotiator’s own utility,
because preferences are considered private
information.

Economic theory and utility-based
decision analysis usually assume that prefer-
ences are stable over time. This assumption
is also required for the approach outlined
earlier. However, several problems can arise
in actual negotiations. Negotiators might
change their preferences in view of argu-
ments made by the other party. In this case,
the utility function needs to be elicited again.
Furthermore, offers might be incomplete and
not specify values for all issues. Some sys-
tems (e.g., Negoisst [17]) therefore provide
lower and upper bounds for utilities, which
allow for the fact that issues not specified
in the offer might take on their worst or
best values. Finally, negotiators might be
insecure about their preferences or reluctant
to specify exact values. To overcome this
problem, decision models under incomplete
information can be incorporated in NSS [24].

Providing utility values of offers and
counteroffers enables negotiators to solve
the first decision problem outlined earlier:
an offer made by the opponent should be
accepted if it provides a higher utility than
the counteroffer the negotiator is ready to
make. Similarly, to decide about terminating



a negotiation, offers are compared to the
disagreement outcome. However, calculating
utility values provides only limited support
for the preparation of a counteroffer. By
reviewing the previous concession patterns,
a negotiator might determine a target utility
level for concessions. Some NSS [25] provide
models to determine offers that lead to the
desired utility levels. A more comprehensive
approach [26] calculates a target utility
level using desirable properties of the bar-
gaining process such as concession making,
reciprocity, and value creation. Multi-issue
offers leading to this target utility level
are selected based on their similarity to
previous offers from the focal negotiator and
the opponent. Given the complexity of these
problems, the use of methods from artificial
intelligence was also proposed for supporting
mediators [27] and to advise individual
negotiators via intelligent agents [25, 28].

Decision support methods in NSS deal
with the exchange of offers as the substantive
dimension of the negotiation process. How-
ever, they do not consider the relationship
dimension of the negotiation process and the
outcome dimensions related to it.

BEHAVIORAL SUPPORT IN NEGOTIATIONS

The interaction of negotiators also affects and
determines their relationship to each other.
Negotiations therefore can also be framed as
a process of establishing, defining, or redefin-
ing the relationship between parties. A mere
focus on the substantive dimension on nego-
tiations would neglect the “human” (behav-
ioral) dimension of these encounters.

Raiffa [6] has already pointed out the syn-
ergy of both, in what he called the art and
science of negotiations. While decision ana-
lytic approaches constitute the science part,
the art of negotiation comprises socioemo-
tional skills, the knowledge about various
bargaining and negotiation tactics, and how
and when to employ them. This aspect is
also closely related to the descriptive side of
negotiation analysis.

There are two basic orientations toward
conflict resolution. (i) Negotiators who have
a cooperative orientation view negotiations
as a process of joint problem solving. They
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believe that a conflict can best be resolved
when information about the problem and
about one’s own needs and motivations are
shared. Furthermore, a cooperative orienta-
tion includes the willingness to understand
the counterpart’s motivations and needs and
the effort to achieve the objectives of all par-
ties. (ii) Negotiators having a distributive
orientation view negotiations as a process
in which one side wins and the other side
looses. They attempt to achieve their own
objectives at any cost and take everything
that is possible from the negotiation table.

These orientations are reflected in a nego-
tiator’s strategy and tactics. The negotiation
strategy determines the overall set of activ-
ities a negotiator implements, and tactics
are the elements of this strategy. Integra-
tive behaviors include information sharing,
establishing a positive relationship and trust,
concession making, and the like. Distribu-
tive behaviors include tactics such as making
commitments, using power-related tactics,
time pressure, and similar behaviors.

Empirical research has shown that
negotiators with competitive orientation
reach better own outcomes but at the same
time reduce the prospects of reaching an
agreement [29]. Integrative behavior such
as cooperation and joint problem solving
facilitates mutually beneficial solutions
and helps the participants to “create joint
value” [6] and to “invent options for mutual
gain” [30]. However, individual outcomes
tend to be lower [31]. It therefore depends on
the situation, the conflict, and the dynamics
of the process, which approach, strategies
and tactics, is best suited to reach the
negotiators’ objectives.

Objectives are not always tangible and go
beyond the substantive level. In some situa-
tions, the parties are forced to jointly resolve
their conflicting interests. For example, in
labor negotiations, law could impose dead-
lines for settlements. In such cases, a (well-)
functioning relationship between the par-
ties is an important outcome per se. How-
ever, even when parties have outside options,
establishing a positive relationship during
negotiations creates a solid basis to imple-
ment the agreement [32].
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Trust is an important aspect of rela-
tionship building in negotiations. There is
ample empirical evidence that a trusting
relationship between negotiators has pos-
itive effects on negotiation processes and
outcomes: mutual trust facilitates a problem-
solving approach [33], the use of integrative
strategies [30], and information sharing [34].

Behavioral negotiation support aims at
providing negotiators with the knowledge
when to use which strategy and how to build
up a trusting relationship. However, provid-
ing behavioral advice is challenging, as ideas
of “good” negotiation behaviors are disputed.
Experienced negotiators have accumulated
narrative knowledge, that is, “wisdom” about
the art of negotiation, which is difficult
to generalize and formalize. As there is
no general criterion to guide behavioral
support, the challenge is to provide guidance
and orientation toward “good” agreements.
Therefore, behavioral negotiation support
has taken a process perspective and focuses
primarily on increasing the prospects of
an agreement [35]. Nowadays, only a few
systems provide behavioral negotiation sup-
port. The first system, negotiator assistant
(NA), was designed in the late 1990s as an
electronic mediation support system to be
used either by a human mediator or as an e-
mediator in face-to-face negotiations [26]. Its
successor, VienNA [36], was developed as a
behavioral advice tool in e-negotiations [37].
Both systems are process focused and
designed to direct the behavior of negotiators
toward relationship and trust building,
flexibility, and fairness [35]. The systems
provide their users on request with diagnosis
and analysis as well as appropriate advice.

The diagnosis function consists of a forced
choice questionnaire to analyze the progress
and actual status of the negotiation. The tool
assesses how parties evaluate the status quo
of the negotiation in five categories: parties,
issues, activities, situations, and processes.
Some questions prompt branching into new
sets of questions. For instance, depicting
the process as bargaining (win—lose) or
problem-solving (win—win) approach leads
to different questions addressing the tactics
and strategies used. When all questions
have been answered, the program generates

a diagnostic grid, which depicts “flexibility
vectors” of the parties. This grid allows
to forecast the expected outcome of the
negotiation. The dimensions of the flexibility
vector, which are reflected in the questions,
stem from research on factors that influence
negotiating behavior, whereas weights have
been derived from effect size calculations in
a meta-analysis of bargaining experiments.
In addition, the model was cross-validated
with nine historical negotiation cases (for
more details, see Ref. 38).

The analysis and advice functions search
for the sources of impasses and stalemates
and provide tailor-made recommendations
for each user. The system utilizes an expert
database on negotiations and identifies areas
of difficulties using the information supplied
in the diagnosis phase. The most problematic
areas are presented to each user individu-
ally. For instance, the system might identify
that negotiators follow a win—lose bargain-
ing approach and are not flexible enough
to trade-off issues. In this case, the system
would suggest a logrolling strategy, in which
negotiators trade-off less important for more
important issues.

OUTLOOK AND CONCLUSIONS

The different approaches to negotiation sup-
port outlined earlier have reached different
levels of maturity. Nevertheless, potential for
future developments exists in all of them.
Decision support is probably the approach
with the longest research tradition. Still,
several issues remain open in this field, in
particular the development of more active
support methods to suggest offers. Analytical
decision support in its present form oper-
ates from a strictly prescriptive perspective,
providing users a “correct” solution. Another
challenge could be to tailor support strategies
more specifically to a user’s individual needs
to counteract specific decision biases a user
might have (or, in a one-sided approach, to
exploit biases of the opponent).
Communication support is more difficult
to realize as it deals with nonquantifiable
aspects of negotiation. One challenge is to
realize a proactive communication support,
actively supporting the user in his or her



choice of communicative strategies, in pre-
venting misunderstandings, and communi-
cation conflicts.

Behavioral support is a more recent
concept, which offers many opportunities
for research. One particular aspect of
negotiations that so far has been rarely
addressed in this context is the role of
emotions. Emotions are at the core of conflict
interactions, they might hinder negotiators
to behave rationally [39]. Emotions emerge
from the individual’s evaluation of events,
are either positive or negative, and pre-
dispose individuals to bivalent behavior,
that is, either approach or withdrawal [40].
Because of emotional reciprocity and con-
tagion, the expression of emotions leads to
a nonconscious and automatic mimicking
of counterparts. Emotional stimuli may
cause distinct reactions by individuals and
create complex patterns in human interac-
tions [41]. Empirical research in negotiations
shows that negative emotions increase
competitiveness, whereas positive emotions
increase cooperation [42]. However, negative
affect can also be positive in negotiations:
expressions of pain or distress may induce
cooperative behavior, and anger and fear
may motivate to overcome a crisis [43]. Simi-
larly, positive emotion may negatively affect
negotiations by causing biased judgments or
expectations. The analysis and management
of emotions in negotiation processes has not
yet found appropriate consideration in behav-
ioral decision support. It would be necessary
to monitor negotiation processes to identify
problematic emotional patterns in order to
intervene into the process in due time.

The three forms of support we have
described earlier address different aspects
of the negotiation process. However, their
integration and consistency across dimen-
sions is an important issue, which is not
yet addressed in existing NSS. Existing
systems typically do not provide support
in all three dimensions. Integrated support
could not only help negotiators to overcome a
wider range of obstacles but also address the
question of consistency across dimensions.
Consistent behavior (e.g., open and cooper-
ative communication about preferences and
large concessions) will transmit a coherent
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message to the other party and thus could
improve the possibility of success. However,
inconsistencies could also be used as a delib-
erate negotiation device. Identifying such
(in-) consistencies, both by the supported
negotiator and by the opponent, and provid-
ing advice how to deal with them, could be an
important function of future integrated NSS.
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