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Abstract. Customers, product managers, project leaders, architects, engineers,
and other stakeholders are negotiating requirements throughout the software
lifecycle. Even-though fundamental for understanding requirements engineer-
ing, negotiation has not been as thoroughly studied as other facets of this engi-
neering discipline. This paper casts requirements engineering into the landscape
of negotiation by describing a framework for selecting tactics and methods for
various negotiation constellations that can be encountered in a software organi-
zation. The framework opens perspectives that are essential for understanding
the behavior of people involved in development projects, for understanding how
development teams and stakeholders create mutually satisfactory solutions, and
for giving tactical advice to practitioners.

1 Introduction

Software development is embedded in a complex network of stakeholders that include
roles like customers, development managers, product managers, team leaders, architects,
developers, testers, and maintainers [10]. The interplay between these stakeholders is a
fundamental success factor, as every role brings essential knowledge, capabilities, and
skills that are essential to design great new products.

However, designing appropriate requirements engineering processes for such com-
plex stakeholder networks is still a major challenge [7]. For instance, there are multiple
organizational interfaces at which requirements are engineered: it can be observed that
stakeholders pursue their own objectives by trying to delegate the fulfillment of some
goals while satisfying those of others [33]. This happens not only during early-phase
requirements engineering, but also in design and change management activities
throughout the whole development process [5,11].

The lack of approaches for tailoring requirements engineering to the structure of stake-
holder networks and to the specific negotiations situations between these stakeholders
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leads to misunderstandings and conflicts. As a consequence, development effort is wasted
on insignificant features, rather than being invested on features that are most essential for
stakeholder satisfaction.

In response to these challenges posed by complex stakeholder networks, this paper
presents a framework for helping stakeholders to understand their negotiation constel-
lations and for selecting appropriate negotiation tactics and methods. The proper
selection of negotiation tactics and methods enables effective communication and
acknowledgment of requirements, helps exploiting opportunities for stakeholder satis-
faction by creating win-win situations, and establishes trust relationships that are
important for development efficacy and high-impact development results.

Beyond its usefulness for practitioners, we hope that the framework will aid re-
quirements engineering researchers to structure and understand the landscape of nego-
tiation in requirements engineering. The framework references knowledge from the
broad field of negotiation and identifies a number of research opportunities for under-
standing on how to handle requirements adequately in specific stakeholder constella-
tions.

This paper presents the negotiation constellations framework and its implications
on requirements engineering practice and research. The paper is structured as follows:
Section 2 outlines background and related work. Section 3 presents the negotiation
constellation framework. Section 4 illustrates the use of the framework. Section 5
discusses the presented work. Section 6 summarizes and concludes the paper.

2 Background and Related Work

This work has been motivated by challenges identified at ABB. It relates to a case
where product managers coordinate distributed development teams with requirements
that are derived from agreements with diverse stakeholders. Conflicts arise almost
inevitably in such cases as project stakeholders pursue mismatching goals and try
to influence each other [12,19]. For example, in a software product organization goals
need to be considered from the market, partners, customers, users, company manage-
ment, sales & marketing, research & innovation, consultants, development, and
support [1,32]. Successful requirements engineering demands agreement on the
requirements [15].

Key approaches that can be applied to reach such an agreement include analysis of
viewpoints [14], stakeholder and goal modeling [15,33], and negotiation [6,12,16,31].
The negotiation process starts when the stakeholders communicate their goals. It ends
when all have agreed to a specified contract [26].

There are two fundamental ways to manage this negotiation process with regard to
how agreements are established in the stakeholder network. First, the process can be
managed by a requirements engineer who elicits the positions and perspectives of
stakeholders, documents them in a comprehensive goal model, facilitates the resolu-
tion of conflicts, and communicates the obtained global stakeholder agreement.

Second, the negotiation process can emerge out of the activities of stakeholders
that perform the organizational roles they are assigned to. Instead of one large nego-
tiation that involves all stakeholders, negotiation is carried out as a number of
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Jarket Segment
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Fig. 1. Exemplary contract model of a software organization. Ellipses represent hierarchically
nested groups of people or individuals. Arrows represent contracts that are agreed upon.

small-scale activities that are performed rather independently. This leads to a number
of agreements between different stakeholders [7]. An example of such distributed
negotiations is illustrated by the contract model shown in Fig. 1.

Independent of the process flavor, questions about the tactical approach and meth-
odology appear in these different negotiation constellations. Requirements engineers
needs to understand how to perform win-win negotiations, how to reach value-
creating results, and how to deal with group dynamics. Stakeholders need to under-
stand their role in the negotiation process and what they can and should do to achieve
their objectives by influencing other stakeholders. Hence, the following issues need to
be addressed:

- Correctly conceptualizing the negotiation constellation,

- Understanding the advantages and limitations of the constellation,

- Knowing the negotiation tactics and methods appropriate for the constellation,
- Identifying those stakeholders that need to be involved in negotiation, and

- Selecting and pursue the most appropriate negotiation approach.

The knowledge in the negotiation constellations framework assists stakeholders
with these questions and provides negotiation advice. It also is used to improve re-
quirements engineering processes by capturing, organizing and making available
good negotiation practices and experiences.

The negotiation constellations framework is similar to reference models like CMMI
for software process improvement [13], and the good practice guide for requirements
engineering improvement [29]. It focuses, however, on requirements negotiation and
adds criteria for selecting tactics and methods that are based on the situations in which
they are applied. In contrast to other reference models, the negotiation constellations
framework also supports capturing and structuring experience to support learning
software organizations [28].
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3 Negotiation Constellations

Understanding negotiation constellations is essential for efficiently finding good agree-
ments among stakeholders. This section elaborates how the negotiation constellation
framework advises practitioners and supports requirements engineering process im-
provement by describing its structure and use.

Negotiation is an interpersonal decision-making process to find a mutually accept-
able agreement to a conflict [16,31]. Agreements can contain the planned realization
of needs and objectives, the use of capabilities, the guarantee of financial or other
backing, or the provision of knowledge [8].

A negotiation constellation is characterized by a number of facets that influence
the selection of negotiation methods. Key facets include the characteristics of the
negotiating parties, the relationships between these parties, and the negotiation object
[31]. Other facets include the geographical distance between the parties [6] and their
expected conflict behavior [30].

The negotiation constellations framework describes a taxonomy of negotiation
constellations and provides specific advice for negotiation tactic, methodology, and
experience for a given negotiation constellation. The framework was shaped to be
relevant, simple, specific, and orthogonal. It contains knowledge that is useful for
advising practitioners in a software development context. The number of taxonomic
units is intentionally kept small. The decision criteria are simple and can be applied
intuitively. The advice is given at a coarse level of granularity that still allows differ-
entiating negotiation approaches. The number of fields in which the same negotiation
tactics and techniques are found is minimized, however without compromising speci-
ficity.

The negotiation constellations framework has been defined with the following re-
search process in collaboration with practitioners. Situations have been identified that
require applying different negotiation tactics and techniques. These situations were
then exemplified with stereotypical descriptions of software development organiza-
tions and relationships between various organizational roles. Finally, negotiation,
requirements engineering and software engineering literature was studied to identify
tactics and methods that adequately address the negotiation situations.

Subsection 3.1 describes commonalities of negotiation situations in a software engi-
neering context. Subsection 3.2 describes the taxonomy of negotiation constellations.
Subsections 3.3 and 3.4 describe tactical and methodological advice.

3.1 Common Negotiation Characteristics in Software Organizations

Negotiation has been studied in many different contexts, including product sales,
employment contracts, personal affairs, politics, and peace keeping. Negotiation oc-
curs 1) to agree on how to share or divide limited resources such as money, time and
staff; 2) to create something new that neither party could do on its own; or 3) to re-
solve a conflict between parties. By choosing options other than negotiation, people
may fail to achieve their goals, get what they need, or manage conflicts as smoothly
as they might like to [16].

Negotiation in a software organization is special because a number of factors in the
negotiation context are predetermined. This significantly reduces the variability of
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general negotiation situations and allows simplifying the negotiation constellation
framework. The factors that are specific to software organizations concern the nego-
tiation object, conflict management, and opportunities for renegotiations.

Bargaining over a single issue like a price is rare. Instead, people seek win-win re-
sults that occur when a mutually acceptable solution is sought. Win-win negotiation
involves a number of issues that are negotiated together. For instance, a customer
may want to reduce the price of a software solution or service, but this is typically
negotiated together with other contractual elements like the scope of the solution or
service. In other circumstances, people negotiate a set of concerns and objectives such
as needs, requirements, and design decisions.

A number of conflict resolution styles are differentiated in negotiation, depending
on the negotiators interest in his own outcome and in the other negotiator’s outcome
[27]. This dual-concerns model is illustrated in Fig. 2.

high
Problem-

Yielding Solving

Compromising

Concern about other’s
outcome

Avoiding Dominating

low

low high
Concern about own outcomes

Fig. 2. Dual-concerns model of negotiation behavior [27]. The grey area highlights the conflict
resolution style in a software organization centered on problem solving or compromising.

The conflict resolution style that should preferably be adopted in a software or-
ganization is problem solving, or compromising when consensus cannot be reached
[23]. The issues that are negotiated in a software organization are complex: a synthe-
sis of ideas is needed to come up with mutually satisfactory solutions, and time is
available for such problem solving. Resources, skills and knowledge are possessed by
different parties. Hence, commitment is needed from these other parties for successful
implementation, with one party alone not being able to solve the negotiated problems.
Yielding to another party should not be done because the issues negotiated are impor-
tant, in the responsibility of the negotiators, and ultimately connected to their career.
For the same reason, avoiding the other party is inappropriate. Finally, the other party
should not be dominated because the negotiated issues are too complex and the nego-
tiation partners have high degree of competence in their areas.

In software organizations, a number of opportunities for renegotiation are institu-
tionalized. For example, change management processes are established to
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account for imperfect design and technology evaluation and planning. Hence, agree-
ments are not carved in stone and may be changed. Still, the negotiators should be
concerned about their reputation, because excessive and late use of renegotiation may
severely weaken their position as an accepted negotiation partner.

The generic negotiation tactic in a software organization is integrative negotiation:
be prepared, create value, and claim your share of the created value [31].

During preparation a negotiator' assesses his aspirations, his best alternative to a
negotiated agreement (BATNA), and his reservation point at which he would stop the
negotiations. He tries to elicit the same information from the negotiations partners by
possibly revealing his aspirations, but without disclosing his BATNA and reservation
point. In addition, he takes the situational factors into consideration that are described
by the negotiation constellations framework.

Value creation can be achieved with creative conflict resolution. Good ideas can be
identified when the negotiators trust each other, share information, and adjust the
negotiation issues. Value can be created by capitalizing on differences in the valuation
or preferences for goals, the forecast of the future, risk attitudes, time preferences, and
capabilities. For example, a product marketing manager wanting to realize a number
of product features may be faced with different design ideas by a development team
of how such features can be implemented. The negotiation will cover a stage where
the design ideas are created and evaluated by these parties.

In the late stage of a negotiation, the negotiators increasingly claim value. A negotia-
tor claims value by a steadily improving its BATNA, anchoring the negotiation in the
area of its aspirations, and planning for a sequence of concessions. To support value
claiming, he can appeal to a number of facets to fairness, including equality, where all
should get equal shares, equity, where the share is proportional to the party’s contribu-
tion, and need, where share is proportional to the party’s need.

Fig. 3 presents a model that explains the interrelationships of creating and claiming
value in multi-issue negotiations [24].

increasing value to
negotiator

claim value

Pareto-efficient frontier
create value

increasing value to
negotiating partner

Fig. 3. Conceptualization of creating and claiming value [16]. Maximal value is created when a
point on the Pareto-efficient frontier is reached.

! For legibility reasons, we use the term ‘he’, but mean both sexes.
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3.2 Characterization of the Negotiating Parties

To select appropriate negotiation tactics and methods, a negotiator needs to know his
and his negotiation partner’s constitutions. Fig. 4 shows the taxonomy of such consti-
tutions, which is fundamental to the negotiation constellation framework.

Negotiating
Party
| |
. . . | 1 |
Multiplicity Sinel Multiol
. ingle ultiple
demonstra.tec.i during Party Parties
negotiation v
l_l_l I + ]
Relationship among highly homoge- differentia- collabora-
Person cohesive neous ted 6
group members group group ed group ing group

Fig. 4. Constitutions of negotiating parties shown with ‘is-a-kind-of’-refinements

A single party is a person or a highly cohesive group of people. A single party has
one set of aspirations, one BATNA, one reservation point, and one voice at the nego-
tiation table. No internal fragmentation exists: there is neither intrapersonal conflict of
the person nor interpersonal conflict in the cohesive group of people.

Typical roles of individual people in a software organization are line manager,
product marketing manager, project manager, or architect. Examples of groups of
people that appear as a single party at a negotiation table are a company in the role of
a customer or supplier, management of a company when negotiating with employees,
and a development team when negotiating with stakeholders.

The differentiation between a person or a highly cohesive group of people is not
further used in the negotiation constellations framework. Both should use the same
negotiation tactics and processes during a negotiation. It is likely, however, that in the
course of software development, a group may recognize that it is not as cohesive as
perceived initially. This can lead to a different negotiation situation and may require
switching the mode of negotiation.

Multiple parties are a group of people that appears at one side of the negotiation
table. In contrast to the single party, the constitution of the group is important. The
group can consist of single parties or again other groups. The multi-party group is
characterized by at least one of the following properties: the group members pursue
different objectives, have different BATNA and reservation points, and have individ-
ual voices at the negotiation table. Since group members are differentiated, agree-
ments made at the primary negotiation table should be ratified.

Typical examples of multiple parties are companies that make up a market, soft-
ware users, management, a steering committee when negotiating with a project man-
ager, an architecture team when negotiating with a product marketing manager, and a
project team when negotiating with its project manager.

For the purpose of negotiation tactic and method selection, homogeneous groups,
differentiated groups, and collaborating groups are distinguished. Homogeneous
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groups consist of members that have the same aspirations, BATNA and reservation
point, but have individual voices. All members are willing to comply with negotiation
results that are equal for everyone. A typical example is users within a user group.

A member of a differentiated group has, in addition to an individual voice, the de-
sire to be different from the other group members. This leads to different aspirations,
BATNA, and reservations points. Members of such a group are often competing with
each other. A typical example is technology suppliers.

Members of a collaborating group also have individual voices, aspirations,
BATNA, and reservation points. In contrast to the differentiated group, they seek an
agreement that is satisfactory for every member. Rather than being in competition, the
members of a collaborating group have different perspectives on the negotiation topic
and have complementing aspirations, knowledge, networks, and capabilities.

3.3 Micro-level: Negotiation Tactics

The objective of the negotiation constellations framework is to help people in a soft-
ware context to negotiate better. At a micro-level, the framework offers partisan tacti-
cal advice to a negotiator at the possible expense of his negotiation partner. Still, this
advice is fair, because it is open for everyone. At the macro-level the framework of-
fers methodological advice that helps all involved parties.

The tactical negotiation constellation framework differentiates between the nego-
tiator who benefits from the advice and his negotiating partners. Both are involved in
a negotiation that ultimately results in decisions about requirements, project plans,
architectural design, and the like. The framework allows the negotiator to understand
his negotiation constellation in terms of who he is and who the other is, and suggests
tactical actions that strengthen his negotiation position.

The tactical negotiation constellations framework is shown in Fig. 5. The presented
tactical advice is based on standard negotiation textbooks [31].

Partner(s)
Single Multiple Parties
Party Homogeneous Differentiated Collaborating
Single Party Constituent Constituent Select Coalition
Principal Agent, Principal Agent, Principal Agent, Principal Agent,
Homogeneous P . g P . & P g P L g
9 Constituent Constituent Select Coalition
« | 2
g E Differentiated act as single party
3 |w
> |12 - .
= Principal Agent, - - Coalition,
S . Co Principal Agent, Principal Agent,
> | Collaborating | Team Negotiation, R Intergroup
N Constituent Select .
Constituent Negotiation

Fig. 5. Tactical advice for different negotiation constellations. Section 4 exemplifies.

The advice can be read out from the negotiation constellations framework by con-
sulting the cell that corresponds to the negotiator’s perception of himself and of his
partner. For example, if the negotiator is a single party, with multiple homogeneous
partners, he can increase the value of what he gets or speed up the negotiations by
influencing the partners through constituents.
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While the provided advice is specific to the constitution of the both negotiators, the
framework shows that some decisions depend only on the constitution of the negotia-
tor, and other decisions on the constitution of the negotiation partner. For example,
homogeneous parties can be influenced with a constituent, independently of the struc-
ture of the primary negotiator. Acting as a single party helps the negotiator who is in
competition with peers, independent of the negotiating partner.

Table 1 explains the tactics suggested by the tactical negotiation constellations
framework. A discussion of the advantages and risks of using the negotiation tactics
can be found in standard textbooks [31].

Table 1. Explanation of negotiation tactics

Tactic Explanation

Constituent The use of peripheral players that have an indirect stake in the
outcome to exert pressure on the other side.

Select Stick to the party with the most promising outcome.

Coalition Exert influence on outcomes by collaborating with a minimal
but sufficient number of partners.

Principal Agent Use an experienced agent to prepare or to run the negotiations

on behalf of yourself.

Prepare and run the negotiations as a team to increase
creativity and control of the negotiation.

Control the conflicts that naturally appear in the confrontation
of two or more groups.

Team Negotiation

Intergroup Negotiation

3.4 Macro Level: Negotiation Methods

On a macro level, the negotiation constellations framework suggests methods and
processes that maximize the value of the outcome and the satisfaction of the negotia-
tors. The methodological negotiation constellation framework differentiates between
generalized customer and supplier roles that engage in negotiations, without losing
generality compared with the tactical framework. Fig. 6 shows the framework.

Supplier
Single Multiple Parties
Party Homogeneous Differentiated Collaborating
. Plug-In Team
Single Party Handshaking X g COTS Selection i
Architectures Problem Solving
SRl N N Survival of New Product
g & | Homogeneous MD-RE Standardization X
5|e the Fittest Development
=1 © eas .
2 (= i ) . o Competitive Product Line
O | @ | Differentiated Domain RE Socialist Markets i i
o Markets Engineering
=
S X Voting, L
S | Collaborating VORD Governance EasyWinWin
Consensus...

Fig. 6. Methodological advice for different negotiation constellations. Italic entries refer to
approaches from requirements or software engineering. The other entries describe metaphors
for the negotiation constellations.



46 S. Fricker and P. Griinbacher

In addition to the self-assessment and the assessment of the negotiation partners,
the negotiator analyzes the relationship to understand who is in a customer, supplier,
or peer role. If he is in a customer role he places himself on a row, otherwise on a
column. If some negotiators are peers, he and they together form a multiparty.

The method framework reflects in its basic form the state of knowledge. This im-
plies that one, several, or no published methods can be identified for the various nego-
tiation constellations. This advice should evolve by new research results and by the
experiences made by those using it.

For example, for the one customer — one supplier constellation, one well-fitting
method could be identified. The two parties will reach the best results if handshaking
[24] is adopted for negotiation.

For the one customer — differentiated suppliers constellation, several methods
could be identified. As long as the principles underlying these methods are not elabo-
rated from the specific perspective of the negotiation situation, the negotiators have to
select the best-fitting method. Such selection needs to be based on a refined under-
standing of the issues that are negotiated and the capabilities of the candidate meth-
ods. For example, to procure COTS software from candidate suppliers, a customer
will employ one of the many supplier and COTS selection methods [17].

For the differentiated customers — differentiated suppliers constellation, fitting
methods are hard to find. Here the framework only indicates a metaphor for approach-
ing the situation. For example, to describe the behavior of customers in a segmented
market confronted with a number of software suppliers, the laws of competitive mar-
kets apply [21].

Table 2 references methods for those cells of the methodological negotiation con-
stellations framework, for which methods could be identified. These methods repre-
sent the initial recommendations that are evaluated for the given negotiation constella-
tion and adjusted as experience and improved state of knowledge suggest.

Table 2. Methods fitting the various negotiation constellations

Method Short Description

Handshaking The use of implementation proposals to control understand-
ing of communicated requirements [24].

Plug-in Architecture Software design for extensibility by defining consistent
ways and means of third-party software integration [18].

COTS Selection The use of criteria for selecting commercial off-the-shelf
products for system development [3].

MD-RE Market-driven requirements engineering addresses the man-
agement of requirements for a number of customers [25].

Domain-RE Identify and analyze common and variable requirements [20].

Product Line Engineering  Develop software for heterogeneous needs [20].

VORD The capture, analysis and resolution of different needs and
ideas with viewpoints [14].

EasyWinWin Multi-party requirements negotiation approach [2].

Team Problem Solving Defining solutions to problems in a team [17].

Standardization Establish a consistent technical specification for a number of
players [22].

New Product Development Coordination of roles for new product development [4].
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4 Framework Use for Tactical and Methodological Advice

This section illustrates the use of the negotiation constellations framework based on
the company described in Fig. 1. The illustration follows a narrative that is inspired
by experienced practice. Careful empirical evaluation, however, is ongoing work.

The narrative and the contract models in Fig. 7 describe how various roles in the
software organization perceive their negotiation context and use the negotiation constel-
lations framework for advice on how to proceed tactically and methodologically. As
such perception is highly personal, the decisions by the players represent just one of
many possible courses of actions.

Fig. 7. Negotiation constellations, highlighted as shaded areas, in the organization described in
Fig.1. The negotiation constellation framework provides tactical and methodological advice for
such constellations.

(D) The project leader and architect, a member of the development team, is respon-
sible for establishing architectural decisions that satisfy the needs represented by the
stakeholders product manager and steering committee and for committing developers
to implement the software according to these decisions. In this situation, he is con-
fronted with a number of collaborating customers, the stakeholders, and a number of
suppliers, himself and the developers. The negotiation constellations framework sug-
gests using EasyWinWin as a methodology, building coalitions, and dealing with
intergroup negotiation issues.

(I) The product manager is responsible to understand the company’s markets and
to identify requirements that best address the customers’ needs. In this situation he
may look at the market as a single market segment with homogeneous customer
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needs. Here he is well-advised with market-driven requirements engineering as a
methodology.

(IIT) Alternatively, the product manager may identify multiple market segments
with differentiated groups of customers. In this situation he is better advised to follow
a domain requirements engineering approach for better understanding the variability
of the needs of the different segments.

(IV) At some moment, the product manager has produced a software requirements
specification that he hands over to the project leader and architect of the development
team. The development team sees itself as a number of collaborating people and de-
cides to use the project leader and architect as a principal agent, as suggested by the
tactical negotiation constellations framework. The requirements hand-over situation,
thus, is reduced to a negotiation between two individuals that is best addressed by
handshaking with implementation proposals.

(V) To further progress in the implementation of the software, the project leader
and architect conveys architectural decisions and distributes tasks to individual de-
velopers. Here the advice is again to use handshaking.

(VD) Finally, the project leader and architect sees opportunities to speed up devel-
opment work with components that can be procured from an in-house or from an
external supplier. Here he is confronted with a selection task where he adopts COTS-
selection as a method.

5 Discussion

5.1 Practical Considerations

Section 4 has shown how the negotiation constellations framework can be used to
provide tactical and methodological advice in practical situations. It helps a person or
organization to conceptualize a negotiation constellation, to understand the advan-
tages and limitations of the constellation, to know which tactics and methods are
appropriate, and to identify the stakeholders that should be involved. Hence, the
framework helps to exploit the strengths of the negotiation constellation and to under-
stand its limitations.

As above illustration has shown, negotiation in a software context is not a one-shot
activity. Rather, a sequence of overlapping negotiations is performed in practice.
These negotiations are overlapping in time and in the people that are involved. Skilled
negotiators do not act passively, but proactively try to shape the negotiation constella-
tions in an attempt to strengthen their negotiation position for increasing the chances
to achieve their objectives. The negotiation constellations framework may evolve into
a valuable tool to support such reflections and is a basis for shaping and describing
negotiation strategies.

As people and organizations enact the negotiation tactics and methods, they gain
experiences, which can be reused [28]. The negotiation constellations framework
provides a structure and means for such reuse. When advice has worked well, it is
supplemented with experience data. When tactics or methods have been discovered
that fit the negotiation constellation better in the specific negotiation constellation,
previous advice is replaced by improved advice.
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5.2 Implications on Research and Education

In addition to practical benefit, the negotiation constellations framework opens a
number of perspectives for research and education. The framework provides a struc-
tured approach to transfer knowledge from the field of negotiation into requirements
and software engineering. The table cells refer to specialized negotiation literature
through the named tactics.

The framework organizes knowledge based on simple criteria that are relevant for
practice. It is thus a basis to study the applicability of tactics and methods by compar-
ing the organizational contexts which they apply to.

In the same line, the negotiation constellations framework helps to better under-
stand limitations of current knowledge in requirements engineering. While all cells
are relevant, for some negotiation constellations it is hard to find focused require-
ments or software engineering methods.

Finally, negotiation has the potential to act as a model of how requirements are
communicated and transformed into design decisions. A better understanding of nego-
tiation in the software context will lead to a better understanding of the co-evolution
of requirements and design.

5.3 Limitations

The negotiation constellations framework has been designed for simplicity. This may
be in conflict with the complexity of the real-world situations, where it is intended to
be used. Experienced skillful negotiators act in a much more multi-faceted manner
than the negotiation constellation framework suggests by adjusting to factors like
geographical distance and negotiation style. Also a negotiator is typically embedded
into a complex network of partners, which is not represented by the simple customer-
supplier relationship of the framework. Still the negotiation constellation framework
is a useful starting point for companies that wish to address requirements negotiation
in a systematic manner.

The tactical and methodological advice that is suggested by the negotiation con-
stellations framework is incomplete and requires adaptation to an organization. If
consensus on the superiority of a given negotiation approach is not possible, the nego-
tiation constellations framework needs to be tailored to parts of the company, or even
to a single role. The framework would still be useful for providing advice and captur-
ing experience, but a number of instances will need to be managed.

The fields of negotiation, requirements engineering and software engineering are
evolving. This is an opportunity for the framework to mature, as more specific tactics
and methods are discovered. With the evolving fields, the knowledge that is stored in
the framework can be completed and improved.

The research on the negotiation constellation framework is still in progress. The
limitations highlighted here can only be answered with careful empirical validation.

6 Summary and Conclusions

The negotiation constellations framework aims to contribute to more effective re-
quirements engineering by capturing and structuring tactical and methodological
advice that is tailored to the organizational context of a stakeholder. The framework
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can be used for reflecting on the negotiation constellation, identifying other stake-
holders, and obtaining guidelines for reaching agreements that increase the value of
the software being developed. It may also be used for process development by provid-
ing a structure for organizing tactics and methods and to capture experience.

The negotiation constellations framework builds on the tradition of reference mod-
els like CMMI to support tactical decision-making and method selection in the area of
requirements negotiation. In this role, it can help to make essential knowledge from
the field of negotiation accessible to requirements engineers and software profession-
als and to give insights into current requirements engineering knowledge.

The paper presents and exemplifies the structure and use of the negotiation constel-
lations framework in practical situations. It further provides specific references to
tactical and methodological knowledge that can be used as a starting point for soft-
ware professionals that want to address negotiation systematically and for companies
that decide to adopt the framework as part of their process improvement.

Future work should cover empirical studies of how the framework is used and
evolved, and of what its effects are on software quality and on learning software or-
ganizations. One aspect of interest is the evolution of the stakeholder network that
emerges as a result from following a strategy built on the tactics proposed by the
framework. Evaluation and comparison of requirements engineering methods from
the perspective of the described negotiation constellations will make these methods
better accessible to practitioners and further supports method selection.
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