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Abstract: Negotiation is regarded as crucial in many disciplines, and negotiation
methods and tools are increasingly studied by requirements engineering research-
ers and practitioners. The objectives of this chapter are to motivate the need for
negotiation in requirements engineering, to introduce fundamental concepts and
terminology, and to provide an overview about negotiation research. We structure
the existing research (a) by presenting a general negotiation process highlighting
typical negotiation stages; (b) by introducing a framework covering important dimen-
sions of requirements negotiation comprising the conflict resolution strategy, the
collaboration situation of the stakeholders, and the degree of negotiation tool sup-
port; and (c) by discussing and classifying existing negotiation tools using the
general process and framework.

Keywords: Negotiation, Negotiation process, Conflict resolution, Collaboration,
Negotiation tools, Stakeholder win-win.

7.1 Introduction

Conlflicts play an important role in software engineering although they are often
neglected or badly handled by existing development methods. Conflicts arise al-
most inevitably as project stakeholders such as future system users, acquirers, de-
velopers, or maintainers frequently pursue mismatching goals [10]. For example,
future system users are typically interested in many features, high level of service,
or early availability. Acquirers focus on cost effectiveness, compliance with stan-
dards, or budget/schedule constraints. Developers typically want flexible contracts
and stable requirements. Although studies show that conflict is extensive in soft-
ware engineering [15], many existing methods neglect or do not explicitly address
conflict handling and resolution. Nevertheless, negotiation techniques and tools
have gained increased attention in software engineering research. As a result,
methods and tools have been developed supporting the requirements negotiation
process, some of them are also available commercially.

Software engineering is a highly collaborative process and identifying shared or
opposed interests is a necessity for project success [41, 60]. The objectives of cus-
tomers, users, or developers have to be understood and reconciled to develop mu-
tually acceptable agreements [5]. This obviously does not mean that stakeholders
will always agree. The result of negotiation is also to understand why stakeholders
disagree. Identified disagreements represent major risks and need to be addressed
by project management.

Requirements negotiation is not a one time episode in a project, but should be
used early on and repeated in later stages [9]. In each cycle new stakeholders and
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new objectives have to be considered often leading to negotiations. In iterative
software life cycles such as the spiral model [3] the achieved agreements are
evolved into more detailed requirements, development plans, architectures, etc.
The primary purpose of requirements negotiation is to identify and resolve con-
flicts among stakeholders. It contributes to the goal of defining feasible and mutu-
ally satisfactory requirements that accommodate all stakeholder goals and expec-
tations [6, 41, 60]. Beyond this primary purpose, research and evidence from
practitioners show further benefits:

Understanding project constraints. It has been shown in many studies that
software projects often fail to meet critical project constraints such as budget and
schedule [58]. Negotiation makes stakeholders aware of these constraints and sup-
ports finding solutions for meeting them.

Adapting to changes. Because of rapid chances of market competition, technol-
ogy, personnel, etc. requirements (and sometimes even constraints) are highly
volatile. As a result stakeholders are forced to frequently adapt to new situations.
Negotiation helps to deal with such changes more easily as stakeholders are aware
of existing issues and alternatives. Should agreements become obsolete they can
be re-negotiated and revised to accommodate the evolving requirements and con-
straints.

Fostering team learning. Different stakeholders come to a project with their
experiences, backgrounds, and expectations and bring their goals to the table. De-
veloping requirements is a cognitive process, in which stakeholders collabora-
tively find out what has to be done [60] by understanding problems and domains,
learning from other stakeholders, and by negotiating and discussing different
viewpoints. Stakeholders share information and search for mutually beneficial so-
lutions. Developers, for example, learn more about the customer’s and user’s
world, while customers and users learn more about what is technically and eco-
nomically feasible.

Surfacing tacit knowledge. People know more than they can ever tell. Tacit
stakeholder goals, hidden assumptions and expectations often lead to problems in
software projects. Negotiation supports people bringing hidden issues and assump-
tions to the table [27].

Managing complexity. Establishing software requirements is fraught with com-
plexity. In a typical non-trivial project with 10+ stakeholders one has to deal with
hundreds of individual goals, and dozens of issues and alternatives that need to be
understood. Complex interdependencies among requirements and between re-
quirements and related development artifacts are another source of complexity as
described in Chap. 5. Further things complicating negotiations are cognitive over-
flows, conflicting strategies of negotiators, or unforeseen interventions by third
parties [57]. Handling that complexity is supported by negotiation techniques [14].

Dealing with uncertainty. Specifying software requirements without negotia-
tion is difficult, because users do not know exactly what they need and what is
technologically feasible [4, 60]. Negotiation helps to reduce uncertainty by high-
lighting things needing attention and fosters a shared vision among stakeholders.

Finding better solutions. Without negotiation techniques stakeholders often try
to persuade others to accept a suggested solution instead of jointly seeking for new
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solutions that are beneficial to all parties [52]. For example, the main disadvantage
of sequential negotiation of issues is that trade-offs between issues cannot be con-
sidered adequately. Negotiation techniques help to see the full picture instead of
dealing with issues sequentially, which can help to avoid suboptimal solutions.

The benefits of negotiation are obvious, and many researchers have pointed out
its usefulness for requirements engineering [42, 46]. However, establishing a re-
quirements negotiation process is not trivial and important issues have to be ad-
dressed: How can conflicts be identified? How can the identified conflicts be re-
solved? How can stakeholders find feasible alternatives? Who is in charge of the
negotiation, the stakeholders themselves or a facilitator? How can the negotiation
be supported with tools or other means? Requirements negotiation can make use
of negotiation methods and tools from a wide range of disciplines and domains.
Negotiation is a phase in the decision making process and there is a strong body of
knowledge on decision making. Consequently, negotiation in group decisions
have been investigated from multiple perspectives, such as decision theory [36],
management theory and social sciences [19, 50, 59], organizational psychology
[61], and game theory [49]. Giving an overview about the start-of-the-art in re-
quirements negotiation is challenging, as a thorough discussion of all these aspect
is certainly beyond the scope of this chapter. We therefore discuss the existing re-
search from the perspective of software requirements negotiation instead of nego-
tiation in general.

The chapter is structured as follows: In Sect. 7.2 we review several definitions
for requirements negotiation, define basic terminology, and present a general ne-
gotiation process highlighting typical negotiation stages. Section 7.3 introduces
our framework covering important dimensions of requirements negotiation such as
conflict resolution strategy, the collaboration situation of the stakeholders, and the
level of negotiation tool support. The purpose of the framework is to help under-
stand and classify existing and future research approaches and to increase aware-
ness of the issues involved in defining and implementing requirements negotiation
processes in practice. In Sect. 7.4, we use the framework to present examples of
existing requirements negotiation approaches. Conclusions round out the chapter
in Sect. 7.5.

7.2 The Negotiation Process

Negotiation is widely adopted and has been investigated by multiple disciplines.
Consequently, there are different perspectives on negotiation and different aspects
are emphasized [14, 16, 31, 47]. Negotiation is traditionally viewed as “the actual
interactions among participants that lead to mutual commitment” starting ‘“when
participants begin communicating their goals, and ending (successfully) when all
agree to a specified contract.” [52]

Other definitions have a slightly different flavor. Easterbrook [20] defines ne-
gotiation as “a collaborative approach to resolving conflict by exploration of the
range of possibilities. It is characterized by the participants attempting to find a
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settlement which satisfies all parties as much as possible.” The author emphasizes
conflict as the fundamental reason for negotiation and points out that negotiation
often involves some sort of compromise when saying that parties should be satis-
fied “as much as possible.”

In another definition Curtis et al. [15] take a requirements engineering perspec-
tive when stating that “in general terms, requirements negotiation can be seen as
an iterative process through which stakeholders make tradeoffs between requested
system functions, the capabilities of existing or envisioned technology, the deliv-
ery schedule and the cost.” Robinson and Volkov [52] argue that beyond the ac-
tual negotiation one should also consider pre- and post-negotiation phases as part
of the negotiation process covering activities such as initial problem recognition,
participant solicitation and communication, or solution maintenance. This broader
view is also confirmed by different negotiation approaches. The negotiation sup-
port system Inspire [40], for example, uses the phases pre-negotiation, negotiation,
post-settlement. The EasyWinWin negotiation approach is embedded in processes
of preparing the actual negotiation and post-negotiation analyses and quality as-
surance [28]. The identification of stakeholders in EasyWinWin is covered by the
win-win spiral model. Our discussion of the negotiation process follows these ap-
proaches and therefore discusses the general stages of pre-negotiation, negotiation,
and post-negotiation.

7.2.1 Pre-Negotiation

Important activities of this phase are the definition of the negotiation problem, the
identification and solicitation of stakeholders, the elicitation of goals from stake-
holders, and the analysis of goals to find conflicts. The results of this phase are the
issues and conflicts involved. According to [40] an issue is “a topic of discussion
that is of particular interest in a negotiation. Each issue has a range of alternatives
or options, one of which must ultimately be agreed upon by the negotiators in or-
der to achieve a compromise.”

Problem Definition. Before the actual negotiation can start it is important to
identify the problem by analyzing the situation and defining the purpose of the ne-
gotiation. For example, in a software project the problem depends on both the
overall objectives of the project and the current stage of the project. Early stage
requirements negotiations involve high-level issues while later negotiation might
focus on specific aspects or subprojects. Requirements gathered in early stages of
a project express a wider range of possibilities in general terms and become more
precise later on [22]. Defining the negotiation problem is essential for stakeholder
identification and for adjusting the negotiation method and techniques.

Stakeholder Identification. The success-critical stakeholders have to be identi-
fied. Finding the people (or appropriate representatives) whose interests must be
accommodated is often a challenging task itself [32, 56] but essential for the suc-
cess of the requirements negotiation. The success-critical stakeholders are the
people that can make agreements about requirements and can make those agree-
ments stick. Identifying the right people can accelerate the negotiation process.
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Goal Elicitation. Before conflicts can be identified stakeholders have to bring
their individual goal to the table. A goal is an objective the system under consid-
eration should achieve [43]. All success-critical stakeholders need to express their
individual goals or the goals of people they represent. Depending on the identified
problem and stakeholder characteristics such as role, domain knowledge, experi-
ence, etc. goals are formulated at different levels of granularity, ranging from
high-level aspects such as general system capabilities, budgets, or schedules to
lower level technical concerns such as development environments or target plat-
forms. Many of the elicitation and prioritization techniques presented in Chaps. 2
and 4 support this activity.

Goal analysis. The elicited goals are examined to identify conflicts, i.e., by ana-
lyzing stakeholder goals and preferences. For example, there might be a conflict
between the level of service required by users and budget constraints imposed by
acquirers. Identifying conflicts is typically a manual process and relies on the
knowledge and expertise of the involved stakeholders and the capabilities of the
facilitator. Goal analysis does not only reveal conflicts among stakeholder goals
but typically also reveals inconsistencies, risks, uncertainties, and hidden assump-
tions [27]. Prioritization techniques presented in Chap. 4 support this task.

Different authors have tried to automate or partially automate the task of under-
standing requirements conflicts. For example, Egyed and Griinbacher [21] re-
cently presented an approach for identifying conflicts and cooperation among re-
quirements based on software attributes and automated traceability. Another
example of this kind of support are sophisticated visualization techniques to iden-
tify conflicting goals and requirements [33].

7.2.2 Negotiation

This phase involves the actual conduct of the negotiation and the definition of
agreements. Based on the elicited goals and the identified conflicts stakeholders
seek mutually beneficial solutions that are acceptable to all parties. This activity is
about structuring issues and developing alternatives to solve problems, for exam-
ple by exchanging offers and counteroffers, or proposing alternatives for mutual
gain. After developing possible solutions stakeholders eventually agree on the
“best” one. The explanation of possible solutions is a prerequisite before stake-
holders can agree on a decision and requires the establishment of judgment crite-
ria, a common set of rules agreed by all stakeholders [60]. If these rules are miss-
ing, the merits of different options will be inconsistent. It might therefore be
necessary to carry out a preparatory negotiation session in order to agree on these
judgment criteria.

Depending on the type of conflict and problem at hand different strategies can
be adopted [48] for dealing with the conflicts (see also Sect. 7.3). This involves
trade-offs in which stakeholders give up partly on some issues so as to gain on
other issues, for example, by making concessions to ease gaining an agreement;
problem-solving by identifying and adopting solutions that satisfy the goals of the
parties; or persuading other negotiators to concede. Apparently, negotiators might
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also decide to drop out of a negotiation. Some authors have developed automated
approaches for resolving conflicts. An example is the Oz system developed by
Robinson and Fickas [51].

7.2.3 Post-Negotiation

In this phase stakeholders (or automated tools) analyze and evaluate the negotia-
tion outcomes and suggest re-negotiation if necessary. For example, it can be de-
termined if the current agreement satisfies the preferences of the counterparts and
if a better solution would be possible for one negotiation party, without causing
loss to the other side [37]. It can also involve quality assurance reviews of the ne-
gotiation results [28]. The importance of early quality assurance in RE is also em-
phasized in Chap. 8. Another important aspect of post-negotiation is to secure
commitment of stakeholders over time. For example, by monitoring existing
agreements and initiating re-negotiation in case agreements become obsolete due
to new developments. Especially in iterative life cycle models [2, 3, 7] negotiation
results need to be constantly evolved as new goals can always arise and potentially
cause new conflicts [8]. Understanding the impacts of changing goals is typically
non-trivial as also discussed in Chap. 6.

7.3 Dimensions of Requirements Negotiation

The negotiation process presented in the previous section defines the scope and
purpose of activities relevant in requirements negotiation. It does, however, not
address more specific aspects of negotiations. We therefore present a simple
framework which describes important dimensions of requirements negotiation in
more detail. By explaining the dimensions of the framework we give a survey of
relevant research. The purpose of the framework is twofold: (a) It can be used for
classifying and understanding existing negotiation approaches and tools by using
well-defined and relevant dimensions; (b) it addresses issues important for organi-
zations wishing to design and implement effective negotiation processes.

The dimensions of the framework address (1) the conflict resolution strategy,
(2) the collaboration situation of stakeholders, and (3) the degree of negotiation
tool support. The dimensions are derived by analyzing literature and negotiation
tools from different fields. Although the chosen dimensions are important we do
not claim that the framework is complete and covers all aspects relevant in re-
quirements negotiations. Also, dependencies between the dimensions are not ex-
plicitly addressed. For example, a certain collaboration situation may imply cer-
tain conflict resolution strategies and specific kinds of negotiation support. The
dimensions cover key questions in requirements negotiation: How are conflicts re-
solved? How do stakeholders collaborate? Which tools are used to support the
process?
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Conflict resolution strategy. Conflict is an inevitable part of system design and
the reason for negotiation. The first dimension thus addresses the different conflict
resolution strategies based on the conflict handling modes developed by Thomas
[61] in the field of organizational psychology.

Collaboration situation. The second dimension addresses the collaboration set-
ting defined by the location of stakeholders and the time of negotiation. Synchro-
nous/co-located negotiations, where people work together face to face, are funda-
mentally different from asynchronous/dislocated forms of negotiations that make
interaction more difficult. This dimension is informed by research done in CSCW
(Computer Supported Cooperative Work) [35].
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Fig. 7.1 Determinants of conflict behavior [1, 61]

Negotiation support tools. Negotiations can be supported with different kinds
of tools ranging from manual guidelines to sophisticated tools and environments.
Understanding these types and levels of automation is important to choose the ap-
propriate level of support for a given situation. Authors in the field of negotiation
support systems (NSS) have done research to classify the different options for tool
support [34, 37, 44].

7.3.1 Conflict Resolution Strategy

Software engineering projects face conflicts of interests and needs in important
decisions. Theoretically, such situations can be framed as mixed-motive, where
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parties experience partly common ground (joint goals and objectives of the pro-
ject) but also face considerable differences in preferences for specific issues. It has
been shown that conflict is not the exception but very common in group interac-
tions. A study by Curtis et al. [15] reveals three major sources of conflict in soft-
ware engineering: the thin spread of application domain knowledge; fluctuating
and conflicting requirements; and breakdowns in communication and co-
ordination. Conflicting requirements have many causes, including changes in the
organizational setting and business environment. Also, software will be used by
different people with different goals and needs. Further sources of conflicts listed
by Easterbrook [20] include conflicts between suggested solution components;
conflicts between stated constraints; conflicts between perceived needs; conflicts
in resource usage; and discrepancies between evaluations of priority.

A well-known model of conflict behavior has been proposed by Thomas in the
field of organizational psychology [61]. According to this model a stakeholders’
orientation has two dimensions: the focus on satisfying their own concerns (unas-
sertive, assertive) and the emphasis on satisfying the concerns of others (uncoop-
erative, cooperative). Using the two dimensions one can define five dominant ori-
entations of dealing with conflicts (see Fig. 7.1):

e Competing (forcing) involves an emphasis on winning one’s own concerns at
the expense of another, often leading to “win-lose” situations.

e Accommodating (smoothing) involves trying to satisfy the other's concerns
without attention to one’s own concerns. This can mean that one stakeholder is
self-sacrificing and yielding to the other.

e Collaborating (problem-solving) focuses on satisfying the concerns of all par-
ties to find alternatives that try to satisfy the concerns of all. The emphasis is on
finding “win-win” situations.

e Avoiding (withdrawing from) a negotiation could be a result of indifference,
denial, or apathy.

o Compromising (sharing) involves concessions to find a satisfactory middle
ground.

Figure 7.1 shows that choosing the best conflict handling strategy depends on
factors such as the outcome stakes, the interdependence of interests, the relative
power of parties, and their quality of relationship. For example, if the outcome
stakes for a stakeholder is high (which is the case in many software projects) and
people want to maintain a good quality of relationship, a collaborative conflict
handling mode is preferred over accommodative behavior. Another model for
comparing different negotiation styles has been proposed by Fisher and Ury [23].
The authors distinguish between soft, hard, and principled negotiation strategies.
In the soft strategy the underlying assumption is that parties are willing to collabo-
rate to seek mutually satisfactory agreements. Stakeholders cooperate in a consen-
sus-oriented, problem-solving team process. In the hard strategy parties are seen
as competitors that not necessarily want to arrive at a win-win situation. It can also
be seen as an interaction of competing stakeholders, where conflicts are will occur
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inevitably. Instead of focusing on these two extremes Fisher and Ury propose a
combined approach called principled strategy [23].

Table 7.1 Characteristics of soft, hard and principled strategies [23]

Soft

Hard

Principled

Participants are friends.

Participants are adversaries.

Participants are problem-
solvers.

The goal is agreement.

The goal is victory.

The goal is a wise outcome
reached efficiently and ami-
cably.

Make concessions to culti-
vate the relationship.

Demand concessions as a
condition of the relation-
ship.

Separate the people from the
problem.

Be soft on the people and the
problem.

Be hard on the problem and
the people.

Be soft on the people, hard
on the problem.

Trust others.

Distrust others.

Proceed independent of trust.

Change your position easily.

Dig into your position.

Focus on interests, not posi-
tions.

Make offers.

Make threats.

Explore interests.

Disclose your bottom line.

Mislead as to your bottom
line.

Avoid having a bottom line.

Accept one-sided losses to
reach agreement.

Demand one-sided gains as
the price of agreement.

Invent options for mutual
gain.

Search for the single answer:
the one they will accept.

Search for the single an-
swer: the one you will ac-
cept.

Develop multiple options to
choose from; decide later.

Insist on agreement.

Insist on your position.

Insist on using objective cri-
teria.

Try to avoid a contest of will.

Try to win a contest of will.

Try to reach a result based
on standards independent of
will.

Yield to pressure.

Apply pressure.

Reason and be open to rea-
son; yield to principle, no to
pressure.

Table 7.1 compares the three strategies using a set of negotiation characteris-
tics. The combined strategy focuses on four principles printed in bold in Table 7.1.
These are separating the people from the problem; focusing on interests, not posi-
tions; generating a variety of possibilities before deciding what to do; and insisting
that the result is based on some objective standard.
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7.3.2 Collaboration Situation

The negotiation process discussed in Sect. 7.2 has to consider different collabora-
tion situations depending on the time and place of interaction. For example, a team
might decide to organize a face to face meeting for the definition of agreements,
while the elicitation of preferences is carried out in a dislocated manner. The time
of the negotiation and location of stakeholders have a strong impact on the actual
interactions during a negotiation and pose additional challenges. The field of
Computer-Supported Cooperative Work has developed the CSCW matrix, a sim-
ple classification scheme that distinguishes four different scenarios (see Table
7.2):

Table 7.2 Collaboration situations of negotiating stakeholders [35]

Co-located Dislocated
Synchrogous_ Same time/Same place Same time/Different place
communication
Asynchr(?nogs Different time/Same place | Different time/Different place
communication

Same time/Same place. Face to face meetings are still a common way to elicit
and negotiate requirements. In requirements engineering, many approaches still
work best or even necessitate continuous, synchronous team work [32]. Newer
approaches such as agile methods strongly advocate face to face meetings. A
popular example is the “on-site customer”, a practice in eXtreme Programming
[2]. Especially when trying to resolve conflicts the richness of face to face interac-
tions makes it easier to build trust and jointly seek for solutions. The facilitator
guidelines of the EasyWinWin approach, for example, suggest to organize the
“negotiation of agreements” activity as a face to face meeting to benefit from the
richness of non-verbal cues, which make it easier to understand people and there-
fore to reduce negotiation time.

Different time/Same place. Organizing an entire negotiation with face to face
meetings is typically not possible even if stakeholders are co-located at the same
site. The duration of negotiations often exceeds the time of typical workshops and
meetings are generally difficult to arrange due to time constraints. Also, informa-
tion needed to take a final decision is often not available during a meeting. It is
then necessary to catry out certain steps in an asynchronous manner, supported by
shared workspaces allowing all stakeholders to contribute to ongoing negotiations
and to keep track of the progress [26].

Same time/Different place. Even if it is impossible to bring together stake-
holders in a face to face meeting, it is frequently possible to gather them at the
same time, with some of them participating remotely. The use of audio and video
conferencing provides a reasonable interaction bandwidth and the team benefits
from same-time interaction. For example, group decision support systems have
been successfully used to support synchronous/dislocated brainstorming or voting
sessions [45].
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Different time/Different place. Requirements engineering is increasingly carried
out in an asynchronous and dislocated setting as more and more projects span
globally or affect multiple organizations [12]. In such a situation advanced tech-
nology for collaboration is a necessity to allow stakeholders to contribute from
different parts of the world. However, little research exists to investigate the im-
pact of different time/different place interactions on the success of requirements
negotiation. Damian et al. [18] have explored the role of facilitation in such a
situation.

The four collaboration situations described by the CSCW matrix do, however,
not address all important issues that impact requirements negotiations such as the
number of stakeholders involved, the difference between multiple individual sites
verses multiple group sites, as well as cultural differences among negotiating par-
ties.

7.3.3 Negotiation Tool Support

The third dimension of our framework deals with the type and degree of tool sup-
port. Negotiations are often supported by traditional means such as guidelines and
handbooks for facilitation as well as general meeting tools for all stakeholders
such as whiteboards, flipcharts etc. [25]. The scale and complexity of real-world
projects however suggest the use of more sophisticated forms of negotiation sup-
port ranging from software tools for communication to intelligent software agents.
In a recent paper Kersten [37] provides an insightful classification for negotiation
support tools:

Passive Support. Such tools provide an infrastructure for negotiation and sup-
port all different collaboration situations discussed above. They allow all parties
involved to express their preferences, to communicate about ideas, offers and ar-
guments, and to share intermediate and final results. Examples are email, chat, or
multimedia rooms [17]. Passive systems do not support the production of content
with hints and guidance.

Active facilitative support. Tools of this kind are capable of guiding the stake-
holders towards an agreement, for example, by identifying situations for mutual
gain. Such systems can aid the users in the formulation, evaluation, and solution of
difficult problems. They also support concession-making and construction of of-
fers, as well as the assessment of the process. Active negotiation support systems
typically follow a negotiation process. Group decision support systems [45] fall in
this category especially if the collaborative tools are integrated with facilitation
guidelines [13].

Pro-active interventive support. These systems are additionally capable of co-
ordinating the activities of stakeholders. For example, they critique their actions or
suggest what agreement to accept. To provide such capabilities the systems access
and use knowledge-bases and employ intelligent software agents that monitor the
negotiation process and the negotiators’ individual activities. An example is the
Atin intelligent software agent augmenting the Inspire system (see Sect. 7.4.1)
[39].
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7.4 Examples of Negotiation Systems

Researchers and practitioners have been developing different types of negotiation
systems supporting stakeholders in conducting a negotiation. However, some of
them are particularly targeted at software requirements negotiation while most
tools provide more general negotiation support. Examples of negotiation tools in-
clude DealMaker, Inspire, MeetingOne, Negoisst, SimpleNS, SmartSettle, and
WebNS. In this section we use the negotiation process and framework to charac-
terize existing negotiation support systems. We have selected four examples: As-
pire is a pro-active negotiation support system supporting bilateral negotiations
which is based on Inspire; EasyWinWin, a system targeted at software require-
ments negotiation; Negoisst, an electronic business-to-business negotiation sys-
tem; and SmartSettle, a commercially available negotiation support system for
complex negotiations.

7.4.1 Aspire

Aspire is a recent extension to the Inspire system and provides pro-active level
support with the Atin software agent [39]. The agent advices the negotiators by
analyzing an ongoing negotiation using rules derived from literature. This could,
for example, involve warning the user about implications of actions he intends to
undertake. The tool [37, 38] is a web-based negotiation support system supporting
asynchronous, dislocated negotiations and is targeted at bilateral negotiations.

Aspire implements a three phase negotiation model comprising pre-negotiation,
conduct of negotiation, and post-settlement. The key activities during the pre-
negotiation phase are the analysis of the current situation regarding issues and op-
tions, and the identification of key stakeholders. In the pre-negotiation phase As-
pire assists stakeholders in understanding the negotiation case by providing a de-
tailed description of the initial situation. Stakeholders are invited to express their
preferences regarding the issues and alternatives. During the negotiation phase the
opponents exchange messages and offers to present their viewpoints. The negotia-
tion ends when an agreement is achieved or one of the opponents stops the nego-
tiation. Aspire supports the opponents by providing capabilities for sending mes-
sages and offers. Also, for analyzing the ongoing negotiation the two opponents
can view a history of the negotiation processes, which is tracked by the tool. The
post-settlement phase is used to analyze and evaluate the negotiation outcomes
and if necessary to re-negotiate an already existing agreement. Based on the pref-
erence information entered in the pre-negotiation phase, Aspire determines if the
current agreement satisfies the preferences of the counterparts. It checks if there is
a better solution possible for one negotiation party, without loss to the other side.
Aspire has a strong support for the solution generation stage by analyzing the ne-
gotiation and giving active hints.
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7.4.2 Negoisst

The Negoisst system for negotiation has its focus on supporting business-to-
business electronic commerce. Based on theories of communication and informa-
tion systems it combines communication and document management [54]. Teams
can use natural language to exchange semi-structured messages and jointly com-
pose the terms of a complex contract. Negotiation systems for e-commerce trans-
actions typically support general phases of business-to-business e-commerce: find-
ing potential partners; negotiating and finding agreements; and fulfilling the
contractual obligations [53]. In this context, the aim of the Negoisst system is to
support the negotiation phase by providing intuitive, unambiguous, efficient, and
process-oriented negotiation support between human negotiators. Using semi-
structured message exchange the negotiators can choose from various message
types to make intentions explicit. The Negoisst system provides the following
types of messages, which also outline the negotiation process: request, offer,
counter-offer, accept, reject, question, and clarification.

7.4.3 EasyWinWin

EasyWinWin is a requirements negotiation approach that combines the win-win
spiral model of software engineering [9] with collaborative knowledge techniques
and automation of a Group Support System. It is based on Boehm’s negotiation
model [11]. The individual objectives of stakeholders are captured as win condi-
tions. Conflicts among win conditions, risks, and uncertainties are recorded as is-
sues. Options are proposed to reconcile issues. Agreements are developed out of
win conditions and out of options by taking into account the preceding decision
process and rationale. EasyWinWin helps a team of stakeholders to gain a better
and more thorough understanding of the problem and supports co-operative learn-
ing about others’ viewpoints. It is an example of an active negotiation support sys-
tem. The EasyWinWin requirements negotiation approach also includes steps for
elicitation and analysis. For example, in a brainstorming step all stakeholders are
invited to post their ideas. A facilitator analyzes the ideas and forms win condi-
tions jointly with the team of stakeholders. EasyWinWin is based on a Group
Support System (GSS). Within the vast number of groupware technologies Group
Support Systems (GSS) focus on supporting group decision-making. A GSS is not
just a single piece of software, but a collection of computer-based collaborative
tools that a team may use to focus and structure their mental effort as they work
together toward a goal. Extensive research in the lab and in the field reveals that,
under certain circumstances, teams can use GSS to become substantially more
productive than would otherwise be possible. Fjermestad et al. [24] provide an ex-
haustive compendium of GSS field research.

Typical examples of such tools are Electronic Brainstorming tools for support
idea generation, group outlining tools for idea organization, or voting tools for
idea evaluation. In EasyWinWin participants use a multi-criteria polling tool to
prioritize win conditions regarding business importance and ease of implementa-
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tion. The brainstorming capability is used to gather stakeholder interests. There is
an electronic page for each stakeholder. Whenever a stakeholder contributes a
comment to a page the system takes that page away and randomly replaces it with
a different page containing comments from other stakeholders. As the activity
progresses, the pages swap among the participants, picking up a new comment at
each stop. This process tends to broaden the scope of the discussion, resulting in
breadth, rather than depth. It is a useful way to identify many concepts in a short
amount of time. The major area of application of EasyWinWin is software re-
quirements negotiation. Teams use EasyWinWin throughout the development cy-
cle to develop a shared project vision, high-level requirements definitions, detailed
requirements for features, functions, and properties, requirements for transitioning
the system to the customer and user. The goal elicitation aspect is strongly sup-
ported; the solution generation support is weaker and relies on the help of a facili-
tator. EasyWinWin follows mainly a collaboration-oriented conflict resolution
strategy. There are no limitations with respect to the number of stakeholders and
collaboration situations, although most groups have used EasyWinWin in same
time (synchronous or asynchronous) settings. The level of tool support is active,
the collaborative tools provide an infrastructure for negotiation and the negotiation
model and the explicit process guide stakeholders.

7.4.4 SmartSettle

SmartSettle is a negotiation support system that uses the Internet to enable the in-
teraction among project stakeholders with conflicting objectives that wish to reach
an agreement. A facilitator is required to model the problem and to represent pref-
erences in way that can be used by the adopted optimization algorithms. SmartSet-
tle uses a joint session area to compose a Framework for Agreement with natural
language messages. Preferences can be represented using satisfaction graphs. The
SmartSettle negotiation process further uses optimization algorithms to transform
conflicting objectives into fair and efficient solutions and to generate suggestions
before an agreement is reached. After a tentative agreement is reached, SmartSet-
tle looks to improve the situation by fairly distributing gains to both parties. The
use of these built-in optimization algorithms leads to solutions maximizing the
mutual satisfaction for all stakeholders.

A facilitator guides stakeholders through the stages of the SmartSettle process,
including the following stages: Prepare for negotiation, qualify interests (the elici-
tation of stakeholder objectives and draft of framework for agreement), qualify
satisfaction (preference elicitation), establish equity (suggestion of solutions and
acceptance of tentative agreement), maximize benefits (refinement of preferences
including optimization), and secure commitment.

In Sect. 7.2 we discussed a general negotiation processes and explained impor-
tant activities done during pre-negotiation, the actual conduct of the negotiation,
and during post-negotiation. Table 7.3 shows that specific implementations of this
general process emphasize different stages. For example, Negoisst provides a
strong message model supporting the actual negotiation. EasyWinWin supports
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model is less

Dimen- Aspire Negoisst EasyWinWin SmartSettle
sion/Tool
Pre- Pre- Pre- Pre-
Negotiation Negotiation Negotiation Negotiation
* Negotiation * Define catego- | * Define nego- * Negotia-
preparation ries for negotia- | tiation purpose, | tion prepara-
tion negotiation top- | tion
ics, and glossary | * Qualify in-
of terms terests
* Identify suc- * Qualify
cess-critical satisfaction
stakeholders
* Elicit win
conditions
. * Prioritize win
.Speczﬁc conditions
imp lementa- * Reveal issues
tions of ne- & constraints
gotiation Negotiation Negotiation Negotiation Negotiation
process * Conduct of * Conduct of * Identify issues | * Establish
negotiation (of- | negotiation (re- | and options equity
fers and quest, offer, * Negotiate * Maximize
counter-offers) counter-offer, agreements benefits
accept, reject,
question, clari-
fication)
Post- Post- Post- Post-
Negotiation Negotiation Negotiation Negotiation
*Post-settlement | * Definition of * QA reviews * Secure
contract * Win-win spi- commit-
ral model itera- | ments
tions
Conflict Competing Competing Collaborative Competing
resolution compromising compromis-
strategy ing
Collabora- * Different time | * Different time | * Same time — * Different
tion situation | — different place | — different place | same place time — dif-
* Same time — ferent place
different place
Negotiation Pro-active Active Active Active
support interventive facilitative facilitative facilitative

Similarly, differences can be seen in the conflict handling dimension: Aspire
supports a conflict-oriented approach where two stakeholders can exchange offers
and counters, whereas EasyWinWin emphasizes a collaborative conflict resolution
based on problem-solving by a team. The chosen negotiation tools support differ-
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ent time/different place interaction with the exception of EasyWinWin, which is
weaker in this respect and assumes synchronous interaction in most of its negotia-
tion steps. With respect to the degree of negotiation tool support, Aspire is the
only tool that can be classified as pro-active interventive as its Atin agent continu-
ously monitoring negotiations and giving guidance to stakeholders.

7.5 Conclusions

In this chapter our aim was to give an overview of the state-of-the art by explain-
ing important negotiation steps; introducing a three-dimensional framework that
covers the conflict resolution strategy, the collaboration situation of stakeholders
involved, and the degree of negotiation support; and by discussing existing nego-
tiation approaches in the context of this framework. Beyond its value for classify-
ing existing and future research the purpose of the framework is to assist practitio-
ners to understand important issues when implementation negotiation processes.
Although some progress has been made in the area of requirements negotiation by
researchers and practitioners, there are still many open issues requiring further re-
search. The discussion of the requirements negotiation dimensions already defined
some candidate areas. In particular, investigating the complex interdependencies
between the dimensions leads to some interesting questions. For example, finding
the most effective negotiation processes for a given negotiation problem, expected
conflict behavior, collaboration situation, and adopted tools. For the future, we
expect several developments for requirements negotiation which pose some inter-
esting research challenges:

Scalability. Researchers have been developing numerous methods and tools
supporting negotiations. Often, these systems are applicable to small problems
only and do not scale up to real-world situations which are characterized by many
stakeholders and many issues (which is the case in most real-world software pro-
jects).

Integration of fields. Software engineering researchers have been developing
approaches, often not aware of research going on in the NSS community. While
pragmatic approaches such as EasyWinWin work quite well in real-world settings,
complementing it with techniques and tools from the NSS community would be
beneficial. We hope to see the better integration approaches from different fields.

Novel tools. New technological developments will result in more sophisticated
negotiation support. For example, mobile computing enables stakeholders to par-
ticipate in negotiations in new collaboration situations more easily. First proto-
types of such tools have already been developed [55].

Multi-stakeholder distributed systems. A further challenge comes from the
fact that more and more applications, especially those that are developed and de-
ployed over the web, represent so-called multi-stakeholder distributed systems, ...
in which subsets of the nodes are designed, owned, or operated by distinct stake-
holders.” [30] These nodes are often designed or operated in ignorance of one an-
other or with different, possibly conflicting goals. Negotiation approaches will be-
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come even more important in such a context as the requirements placed by diverse
stakeholders are often ephemeral and conflicting. Furthermore, details about the
elements of such a dynamic system are largely unknown to single stakeholders
and outside their sphere of control [29].

Handling cultural differences. Negotiation is a complex decision process
which is influenced by political, psychological, sociological and organizational
aspects and cannot be formally represented. For example, there is currently only
limited understanding of the impact of corporate and national culture on require-
ments negotiation. Some approaches exist [40], but we have mostly only tacit ex-
pertise and anecdotal evidence. A research challenge is to develop negotiation
processes, techniques, and tools that better understand and handle the impact of
corporate and national culture.
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