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Abstract 

Information Systems (IS) has become one of the most valuable assets of modern organizations 
where they play a critical role in supporting operational and decision processes. 
Nevertheless, despite the large part of organizations resources invested in information 
technology, development of information systems (IS) faces many problems recognized in the 
term “software crisis”. In order to reduce the economic and social impacts of the software 
crisis, one widely acknowledged approach has been to improve software processes and 
software development methods supporting them. Nevertheless, as stressed by many authors, 
such solutions of the software crisis are partial and incomplete and present many weaknesses 
related to their technical orientation. In this paper, we present a decision-oriented model of 
software engineering process that integrates the multi-stakeholders nature of IS development, 
maintenance and use and aims at improving well-established software process models. Our 
framework models software engineering as nexus of decisions under uncertainty carried out 
by many stakeholders who behave according to principal-agent contracts. 

Keywords: organizational actor, decision, contract, computer solution, project space 

1 INTRODUCTION 

With the ever-increasing penetration of information technology into the daily functioning of 
society, Information Systems (IS) has become one of the most valuable assets of modern 
organizations where they play a critical role in supporting operational and decision processes. 
Indeed, modern organizations need IS which provide them with instruments to leverage core 
business competencies, accelerate innovation and time to market, improve cycle times and 
decision making, strengthen organizational commitment, and build sustainable competitive 
advantage. Nevertheless, despite the large part of organizations resources invested in 
information technology, development of information systems (IS) faces many problems 
recognized in the term “software crisis” (Gibbs 1994) (Neumann 1995) (Pressman 2004). 
Among these problems are low developers productivity, a large number of software project 
failures, an inadequate alignment of IS with business requirements, and user resistance. 
Moreover, the “productivity paradox” (Solow 1987) (Dedrick et al. 2003) which states that 
the links between information technology and white-collar workers productivity have 
historically been weak, is partly related to the software crisis.  
In order to reduce the economic and social impacts of the software crisis, one widely 
acknowledged approach has been to improve software processes and software development 
methods supporting them. A software process may be viewed as a nexus of development and 
maintenance activities associated with the phases of the software lifecycle (Cugola et al. 
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1998) (Osterweil et al. 2005). A software process model is an abstract representation of a 
process which presents a description of a process from a particular perspective. The waterfall 
model (Boehm 1976), the spiral model (Boehm 1988) and the Rational Unified Process 
(RUP) (Sommerville 2006) are examples of software process models. A software 
development method provides systematic and predefined guidelines for carrying out at least 
one complete activity of the software development process.  

Nevertheless, as stressed by many authors, such solutions of the software crisis are partial and 
incomplete and present many weaknesses related to their technical orientation. In particular, 
well-established processes and methods neglect many important aspects of software notably 
economic, organizational, and human aspects (Abdel-Hamid et al. 1991) (Boehm 1988) 
(Fitzgerald 1996) (Fitzgerald 1998). To improve IS quality, many academics have stressed the 
multidimensional nature of IS and the multiplicity of the organizational actors involved in 
their development, maintenance, and use (Kling 1996) (Lyytinen 1987) (Toffolon et al. 2002). 
According to these authors, situated software development processes and methods taking into 
account all the aspects of software are required to build effective IS that meet modern 
organizations needs. We think that modeling software engineering as a decision-intensive 
process may help researchers and practitioners understand software complexity in order to 
reduce the software crisis negative impacts. In this paper, we present a decision-oriented 
model of software process that integrates the multidimensional and multi-stakeholders nature 
of IS development, maintenance and use and aims at improving well-established software 
process models. Our framework models software engineering as nexus of decisions under 
uncertainty carried out by many stakeholders who behave according to principal-agent 
contracts. It is based on the software global model (Toffolon et al. 2002). The rest of this 
paper is organized as follows. Section 2 presents a review of the literature related to decision 
modeling in software engineering. In section 3, we describe synthetically the theoretical 
foundations of our framework. Section 4 is dedicated to the detailed presentation of the 
proposed framework. In section 5, we conclude our paper by listing future research directions. 

2 LITERATURE REVIEW  

As stressed by many authors, decision-making is crucial for guiding the development of IS 
needed by modern organizations. (Davis et al. 1988) propose a framework which provides 
instruments for analyzing the similarities and differences among alternate life cycle models, 
helping software engineering researchers describing the probable impacts of a new life cycle 
model; and supporting software practitioners decide on an appropriate life cycle model to 
utilize on a particular project or in a particular application area. (Cardenas-Garcia et al. 1991) 
note that few models and fewer tools have been developed to help the project manager in the 
decision-making process supporting development activities. Such process permits aiding the 
project managers in picking one design strategy over another and determining which design 
will best meet management’s objectives with respect to cost, schedule, and functionality. 
Moreover, the decision-making is critical for productivity improvement through software 
reuse. Indeed, it helps the software project team in evaluating previously written components 
in order to determine whether they meet users current needs, whether they need to be 
modified, or whether they should be ignored and a new component designed. These authors 
propose a framework that addresses these issues by describing a design- evaluation 
mechanism and a prototype implementation of that mechanism that can aid the software 
manager in making such decisions. This framework includes an evaluation mechanism for 
comparing design attributes with an underlying utility function model for determining the 
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appropriateness of software prototyping. (Toffolon et al. 2002) propose an evaluation method 
of software prototyping which permits determining the value of information provided by 
software prototyping and determine the optimal number of iterations associated with 
prototypes development. (Davis 2003) analyses the requirements triage process of 
determining which requirements a software product should satisfy given the time and 
resources available. He points out that among the most important activities of this process is 
the selection activity which consists in determining a subset of requirements that optimizes 
the probability of the software product’s success in its intended market, whether commercial 
or internal, relative to the resource constraints. According to (Sullivan et al. 1999), the 
theories that support earlier approaches to software engineering economics cannot account for 
the value of flexibility since they are based on static net present value. They use real options 
theory to build a framework within which they analyze software design concepts. This 
framework interprets important design principles in real options terms and discusses the 
validity of the approach for software; impediments to quantitative application; and how 
qualitative options thinking can nevertheless improve design decision-making. (Falessi et al. 
2006) stress that individual and team decision-making have crucial influence on the level of 
success of every software project. They remark that even though several studies were already 
conducted, which concerned design decision rationale documentation approaches, a few of 
them focused on performances and evaluated them in laboratory. To deal with this weakness 
of existing studies, they propose a technique to document design decision rationale, and 
evaluate experimentally the impact such a technique has on effectiveness and efficiency of 
individual and team decision-making in presence of requirement changes. The main results of 
this study conducted as a controlled experiment, show that, for both individual and team-
based decision-making, effectiveness significantly improves, while efficiency remains 
unaltered, when decision-makers are allowed to use, rather not use, the proposed design 
rationale documentation technique. (Tockey 2005) observes that modern organizations do not 
maximize the return on their investments in information technology because most software 
professionals do not know how to consider the business aspects of their software decisions. 
Many software professionals do not even know that doing so is important. This author 
considers that business consequences should play a critical role in all software technical 
choices, from choosing which projects to do, selecting software development processes, 
choosing algorithms and data structures, all the way to determining how much testing is 
enough. 

These studies are examples of researchers and practitioners work related to the role of 
decision-making in software engineering. They agree that to be effective, the software 
development process must be supported by a decision process. Nevertheless, despite their 
important contribution to the software engineering discipline, they are of limited scope since 
they do not take into account the organizational and the human aspects of software 
engineering. 

3 THEORETICAL FOUNDATIONS 

According to the Leavitt’s model modified by (Stohr et al. 1992), an organization is 
composed of five interconnected elements (structure, tasks, people, production technology, 
IT) which interact with environment (Figure 1). 
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Figure 1: The Leavitt Model 

This model provides us with a static view of organizations. In order to take into account the 
behavioral aspects of the organization’s components, (Toffolon 1996) improve this model by 
using the economic agency theory (Alchian et al. 1972) and the transaction costs theory 
(Coase 1937) (Williamson 1981) to describe the information flows sent and received by the 
organizational entities. She identified three categories of organizational entities (actors, 
resources, tasks) which exchange three types of information flows related to decisions, 
contracts and products. The organization's actors are people involved in operational or 
decision-making processes. They are either producer or consumer of goods and services 
within the organization. Actors are linked by organizational contracts related to goods and 
services and information flows exchanged. They use resources to carry out the organization's 
business processes composed of tasks. Resources are either technology or organizational 
structure (rules, protocols,…).  
Well known definitions of IS often stress their technical aspects while neglecting totally or 
partly their organizational, social and economic aspects. To take into account the main aspects 
of IS, we consider their role in supporting modern organizations operational and decision 
processes. According to the model presented previously, carrying out contracts linking 
organizational actors is strongly dependent on information they exchange. IS may be viewed 
as a set of tools providing information needed by organizational actors to carry out 
operational and business processes related to roles they play within organization. In particular, 
at least three aspects must be considered while analyzing IS. These aspects include actors 
concerned by IS, businesses exercised by these actors and relationships between them. In that 
way, the economic agency theory permits identifying organizational actors concerned with IS 
and assimilating relationships between them to contracts. Therefore IS are governed by a 
nexus of informational contracts linking organizational actors with conflicting interests and 
points of view. At a given time, each organizational actor plays the role of consumer 
(principal) or producer (agent) of goods and services under the contracts which link him to the 
other organizational actors. The transaction cost theory permits identifying businesses and 
tasks of actors involved in IS development and use. On the basis of this theory, (Toffolon et 
al. 2002) identified four types of actors associated with four businesses: the customer, the 
architect, the developer and the end-user. Each organizational actor involved in IS 
development or use performs contracts linking him to the other organizational actors within a 
specific project space where he plays the principal role. The four spaces associated with 
organizational actors businesses are:  
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� The problem space where are defined the customers and users problems and their 
organizational solutions. This space represents the customer’s business. 
� The solution or architectural space where are defined the computer solutions of the 
customer/user’s problems. This space represents the architect’s business. 
� The construction space where these solutions are implemented. This space represents 
the developer’s business. 
� The operation space where are evaluated the software’s usability from the user’s 
perspective as well as its contribution to the organization’s competitiveness. This space 
represents the end user’s business. 

An organizational may have two categories of roles: producer (agent) or consumer 
(principal) of software artifacts. A role played by an organizational actor in one of the four 
spaces is either principal or secondary. In each space, it is possible that there are many actors 
assuming secondary roles, but there can be only one organizational actor involved in a 
principal role; moreover, an actor can play a secondary role in many spaces, but a principal 
role only in one (every actor plays the principal role in some space). According to (Toffolon 
et al. 2002),  

• In the problem space, the customer plays the principal role while the user and the 
architect play secondary roles. 

• In the solution (architectural) space, the architect plays the principal role while the 
customer and the developer play secondary roles. 

• In the construction space, the principal role is played by the developer and the 
secondary roles are played by the architect and the end user. 

• In the operation space, the principal role is played by the user and the secondary roles 
are played by the developer and the customer. 

According to the software engineering global model presented in the previous section, 
software engineering refers to the set of activities carried out by organizational actors 
concerned with computerization while realizing agency contracts linking them, in order to 
build software solutions. Software engineering takes place at two levels: horizontal (inter-
spaces) level and vertical (intra-spaces) level. The horizontal level is concerned with those 
activities related to transitions between two project spaces and results in exchange of software 
artifacts by actors who play principal roles in one space. Activities realized at the horizontal 
level depend on outputs issued from software engineering activities belonging to the vertical 
level and carried out within each project space. The horizontal software engineering activities 
take place according to an iterative process designated by the acronym « PACO » (Problem-
Architecture-Construction-Operation): the definition of a computer solution of an 
organizational problem permits the transition from the problem space to the solution space, 
the implementation of this solution expresses the transition from the solution space to the 
construction space, the installation of the software artifacts built in the construction space 
results in the transition from this space to the operation space, the description of problems and 
needs generated by the use of the software installed permits the transition from the operation 
space to the problem space. The human interface between two spaces is carried out by the 
project’s actors who play a principal role at once in these two spaces. The vertical software 
engineering activities are based on process models related to organizational context, technical 
maturity, and know-how within each project space. For example, vertical software 
engineering in the construction space may be supported by a mix of many process models like 
the waterfall model, the spiral model, the prototyping lifecycle, and agile processes. The 
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vertical software engineering activities are either project management activities or software 
development activities. 

4 THE DECISION-ORIENTED MODEL OF SOFTWARE ENGINEERING  
PROCESSES 

Computerization consists in providing computer-based solutions to support organizations 
operational and decision processes. Such solutions are composed of three parts: hardware, 
networks and software artifacts (specifications, models, programs, documentation) called 
software solution and issued from the software development process. Software engineering is 
the conduct of software process that is, applying means to produce and maintain a solution to 
a real-world problem in the software domain. Software engineering has been defined by many 
authors and institutions (Nauer et al. 1969) (IEEE Std 610.12-1990) (Pressman 2004). In 
particular, (IEEE Std 610.12-1990) defines software engineering as “the application of a 
systematic, disciplined, quantifiable approach to the development, operation, and maintenance 
of software”, that is, the application of engineering to software. According to (Pressman 
2004), software is composed of three parts: instructions, data structures and documents. 
Instructions are computer programs that when executed provide desired function and 
performance. Data structures enable the programs to adequately manipulate information. 
Documents describe the operation and use of the programs. Software can also be seen as an 
interface between the problem space and the computer. In the rest of this section, we 
demonstrate why decision-making is inherent in each software engineering activity prior to 
presenting a decision-oriented model of this discipline. 

4.1 The Decision-Oriented Nature of Software Engineering Activities 

At each iteration of the (PACO) process, an organizational actor is linked by two agency 
contracts to the organizational actors who play secondary roles within his own space. He is 
the principal part of one contract and the agent part of the other contract. For example, the 
architect is the principal part of the agency contract linking him to the developer who 
implements the computer solution architecture in the solution space. By another way, he is the 
agent part of the agency contract linking him to the customer who asks him to define a 
computer solution in order to support a business process. Besides, each organizational actor 
transforms a set of software artifacts (inputs) he received from a principal and delivers the 
transformed software artifacts (outputs) to an agent who will transform it again according to 
the software development process. Each software engineering activity includes decisional and 
operational tasks. In particular, horizontal software engineering activities and vertical 
software engineering activities related to project management are decision-intensive while the 
proportion of decision tasks in vertical software engineering related to software development 
activities increases with level of the lifecycle stage to which they belong. Besides, upper 
vertical software engineering activities are more decision-oriented than lower ones. Indeed, 
information needed to accomplish upper vertical software engineering activities is often ill-
structured, incomplete, uncertain and originates from many internal and external sources. 
Information needed to accomplish lower software engineering activities is often structured, 
complete, and originates from technical well-known sources. Horizontal software engineering 
activities and vertical upper vertical software engineering activities rely in a great part upon 
tacit knowledge while vertical lower software engineering activities uses detailed explicit 
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knowledge. For example, project planning is a software engineering management activity 
while requirements engineering is a vertical upper software development activity. These two 
activities are decision-intensive software engineering activities. Project planning consists in 
developing a project plan which includes defining project goals and objectives, specifying 
tasks or how goals will be achieved and what resources are needed, and associating budgets 
and timelines for completion. Project planning is a set of vertical software engineering tasks 
accomplished before starting the software development activities. At this stage, there is not 
enough information to support fine-grained effort and duration estimation and help 
organizational actors reason about the cost and schedule implications of their computerization 
objectives. To deal with uncertainty resulting from lack of information, the project manager 
usually negotiates cost/schedule/quality tradeoffs while setting project budgets and schedules. 
Consequently, project planning is a decision-intensive activity. Requirements engineering 
follows project planning and may be considered as the beginning of software development 
activities. This activity is difficult to realize because of the immaterial nature of software 
artifacts. Moreover, at this stage little is known about the final software product under 
consideration and communication between the software problem side (the problem space) and 
the software solution side (the solution space) is often difficult. Therefore, software architects 
who define the computer solution usually build prototypes to resolve high-risk issues 
involving user interfaces, software and system interaction, performance, or technological 
maturity. Such prototypes, needed to reduce uncertainty inherent in these issues, provide 
information to determine alternative options related to global and detailed architectures and 
support the software architects in deciding what is the most appropriate option and making a 
decision to move forward with development. By another way, information provided by 
software prototyping activities induces more complexity which makes the software project 
more difficult to achieve and manage. Indeed, more information related to the end-users 
requirements may increase software artifacts complexity in particular when such information 
describes more needs and constraints. This in turn increases software project complexity. On 
the one hand, more complex tasks are often needed to develop more complex software 
artifacts. On the other hand, more information about software requirements may increase 
pressures on software engineering management activities. Figure 2 illustrates the tradeoff 
between complexity and uncertainty associated with software prototyping activity.  
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Figure 2: The tradeoff between uncertainty, complexity and information 

Generally, the reduction and the control of such a complexity is associated with a decision-
intensive activity which consists in estimating the value of information issued from software 
prototyping activity, and determining the optimal number of iterations during the prototyping 
process (Toffolon et al. 2002). Figure 3 presents a meta-model activities which illustrates that 
software engineering is a nexus of intertwined, concurrent and mutually supportive decision 
and operational activities. In the next sub-section, we describe synthetically the decision-
making behavior of the organizational actors involved in software artifacts development, 
maintenance, and use. 

Figure 3: Software engineering activities metamodel  
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4.2 The Decision-Making Behavior of Software Engineering Stakeholders 

According to (Toffolon et al. 2002), software engineering is a nexus of contracts between the 
stakeholders of the future software product under development. During the progress of the 
software engineering process, these stakeholders behave as decision-makers in an uncertain 
universe of discourse. As stressed by (Sullivan et al. 1999), the software engineering process 
and the software artifacts issued from this process emphasize structural concerns instead of 
value-added ones. These authors analyze the software engineering discipline through three 
issues: the process, the product, and the timing of commitments to design decisions. They 
demonstrate that decisions criteria associated with process and product are largely structural 
while criteria related to the timing of commitments to design decisions rely on informal rules 
of thumbs. According to these authors, the structural decision-making criteria do not 
constitute the best foundations of the decision-making process supporting the software 
processes. Instead, they argue that value added by software engineering is a more useful 
foundation of the decision-making behavior of the computerization stakeholders. Since value 
added by software engineering results from flexibility to make risky decisions related to 
software artifacts development, maintenance and use, flexibility is modeled as a real option 
which consists in the right without an obligation to make an investment contingent on a future 
outcome. Despite we agree with these authors on the contribution of real options theory to 
understanding of the decision-making process that supports software engineering, we think 
that a deeper analysis of decisions related to software engineering is needed. This analysis 
which consists in determining the nature and the characteristics of such decisions, is based on 
the concept of essential and accidental characteristics of software engineering (Brooks 1987). 
Complexity and risk are examples of essential characteristics of software engineering while 
uncertainty and complication are examples of accidental characteristics of this discipline. The 
effectiveness of software engineering relies on the management of the essential characteristics 
and the reduction of the accidentals characteristics impacts. For example, software 
engineering risks is managed while uncertainty is reduced. Risk management consists in 
analysis and evaluation of software risks and selection of the most appropriate preventive and 
curative actions to avoid their potential losses. There are many approaches that permits 
uncertainty reduction. Software informative prototyping is an example of such an approach. 
In the same way, there are many development approaches and methods aimed at managing 
software engineering complexity. Such methods are either structured (e.g. SA/SD), systemic 
(e.g. MERISE), or object-oriented (e.g. OOSE, OMT). In order to take into account the 
essential or accidental nature of software engineering characteristics, we distinguish two 
categories of decisions: decisions to manage essential characteristics and decisions to reduce 
the negative impacts of accidental characteristics. Since uncertainty is the most important 
accidental characteristic which pervades software engineering, we restrict the second category 
of decisions to those decisions aimed at uncertainty reduction. The differences between these 
two categories of decisions are important. Firstly, the value of decisions belonging to the first 
category result from flexibility provided by the second category. Indeed, either building a 
computer solution or developing an informative prototyping are irreversible decisions. 
Nevertheless, since an informative prototype costs less than a complete software system, it 
may be helpful to wait and gather more information through prototyping before developing 
the final computer system. Secondly, decisions to manage essential characteristics of software 
engineering take place in a risky universe of discourse. Therefore, they differ from decisions 
to reduce uncertainty which, by their nature, are made in uncertain universe of discourse. The 
relationships between decisions to manage essential characteristics of software engineering 
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and flexibility suggests that using real options theory to model such decisions may help 
capturing the value added by these kind of decisions. By another way, using real options is 
not appropriate to model decisions related to reduction of uncertainty inherent in software 
engineering. Indeed, the value added by such decisions is not related to flexibility but to the 
value brought by the investment in acquiring information permitting to move from uncertain 
states of nature to risky states of nature. Besides, decisions to reduce uncertainty are often 
considered as a prior stage that precedes decisions to manage software engineering essential 
characteristics. For instance, the Boehm’s spiral model (Boehm 1988) recommends software 
prototyping to reduce uncertainty inherent in software engineering, prior to software solution 
building. At a micro-level, the decision-making process which supports software engineering 
may be modeled as follows: at à given period, an organizational actor involved in 
computerization may make a decision to manage a essential characteristic of software 
engineering or a decision to reduce uncertainty. The later decision permits moving from an 
uncertain universe of discourse to a risky universe of discourse and results in at least one 
decision to manage essential characteristics. For example, at the first period, user 
requirements are generally composed of complete well-understood requirements and 
imprecise requirements. To take into account the later category of requirements in a future 
version of a computer solution, a software engineer may proceed by building immediately a 
new component to implement well-understood requirements and an informative prototype to 
reduce uncertainty inherent in less-understood requirements. Well-understood requirements 
increase the software solution complexity and to implement them relies on a decision to 
manage essential characteristics of software engineering. By another way, prototyping less-
understood requirements results in a new flow of well-understood requirements that may be 
implemented by the future version of the computer solution. The following decision tree 
(Figure 4) illustrates the progress of the software engineering decision process. As we stressed 
previously, each organizational actor plays either the role of a principal or the role of an agent 
in the two agency contracts linking him to the organizational actors who play a secondary role 
within its own space. For example, the architect plays the principal role in the solution  while 
the customer and the developer play secondary roles in this space. On the one hand, the 
architect is the agent part of the agency contract linking him to the customer who asks him to 
define a computer solution in order to support a business process. On the other hand, the 
architect is the principal part of the agency contract linking him to the developer who 
implements the computer solution architecture in the solution space. Besides, each 
organizational actor transforms a set of software artifacts (inputs) he received from a principal 
and delivers the transformed software artifacts(outputs) to an agent who will accomplish 
further transformations prescribed by the software development process. The following 
decision tree (Figure 4) illustrates the progress of the software engineering decision process 
during a iteration. It represents the decision-making behavior of an organizational actor who 
contributes to computer solution construction by acting in its own space. According to this 
schema, the contribution of an organizational may take place either in a risky universe of 
discourse or in an uncertain universe of discourse. Besides, as a decision-maker, each 
organizational actor selects one of the following actions: cancel his contribution to the 
software project, solve immediately the problem submitted by an organizational actor who 
plays the principal role, or wait in order to gather more information about this problem and 
solve it later. Solving the submitted problem now takes place within a risky universe of 
discourse while gathering more information takes place within an uncertain universe of 
discourse. Information gathered allows organizational actors to move from the later to the 
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former universe of discourse where they may decide to build or buy the most appropriate 
solution of the problem to be solved.  

 

Figure 4: the software engineering decision tree  
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The following table (Figure 5) presents synthetically the main decisions made by the four 
types of organizational actors involved in the software development process. 
 

Organizatio
nal actor 

Project 
space 

Decisions made 
(uncertain universe of 

discourse) 

Decisions made (Risky universe 
of discourse) 

Customer Problem 
space 

• Freeze system 
specifications 
immediately 

• Wait and build system 
specification later 

• Gather information by 
prototyping uncertain 
requirements 

• Gather information by 
alternative means 

Architect Solution 
space 

• Define immediately 
the computer solution 

• Wait and define 
software architecture 
later 

• Buy or build in-house 

• Gather information by 
prototyping uncertain aspects 
of software architecture 

Developer Construction 
space 

• Implement 
immediately the 
software solution 

• Wait and implement 
later the software 
solution 

• Gather information by 
prototyping uncertain aspects 
related to implementation 

End user Operation 
space 

• Use immediately the 
software system 

• Wait for training 
before using the 
software system 

• Ask for a new version 
now 

• Wait until identifying 
all the use problems  

• Get more information through 
training 

• Get more information through 
communities of practice 

Figure 5: Organizational actors decisions 

5 CONCLUSION AND FUTURE RESEARCH DIRECTIONS 

In this paper, we have presented a decision-oriented model of software process that integrates 
the multi-stakeholders nature of IS development. The advantages of this framework may be 
summarized as follows. Firstly, it models software engineering as a nexus of agency contracts 
between organizational actors. Secondly, it stresses that at each iteration of the software 
engineering process, an organizational behaves either as principal or as an agent while 
carrying out the agency contracts linking him to those actors who play a secondary role in his 
own project space. Finally, this framework demonstrates that the contribution of each 
organizational actor to a software project is triggered by two categories of decisions related to 
the management of software essential and accidental characteristics. Decisions to manage 
accidental characteristics are sources of value-added despite they may result in more complex 
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software systems by adding an amount of information to be processed. On the one hand, they 
help understanding stakeholders requirements. On the other hand, they make decisions to 
manage essential characteristics more flexible. However, further work has to be accomplished 
to evaluate the value-added by flexible software engineering decisions and analyze the impact 
of the information gathered on the decision-making context. These impacts may be important 
and result in modifications of set of states of nature and heir probability distribution. 
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