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ABSTRACT 
 
 
 

Research findings in requirements engineering (RE) 
report that software organizations still struggle in 
establishing processes that lead to proper requirements 
handling. This leads to the acknowledgement that the 
adoption of good requirements engineering practices by 
industry is still not common. 

Although some initiatives have been made to spread 
the use of good practices of bespoke RE, the area of 
market-driven requirements engineering (MDRE) still 
lacks a contribution in that direction. MDRE is 
characterized by strong market and strategic orientation, 
which contrasts with the customer/development 
organization relationship of bespoke RE. This poses 
several challenges to software product organizations, 
such as the need for aligning development activities 
with organizational and product strategies. 

In an attempt to help these organizations to realize 
the benefits of MDRE, this Master Thesis presents the 
Market-Driven Requirements Engineering Process 
Model (MDREPM). MDREPM is both a collection of 
good practices in MDRE, and an assessment tool for 
organizations to get a snapshot of the current state of 
their MDRE practices. The assessment intends to reveal 
problem areas of organization’s requirements process, 
which can then be worked upon by introducing good 
practices described in the model. 

The thesis describes the motivation for creating 
MDREPM, both from an academia and industry 
perspectives. In addition, it describes the process of 
developing the model, from its creation through to its 
validation within academia and industry. 

As the series of three case studies conducted 
indicate, the MDREPM has been shown to be useful for 
industry practitioners. A unanimous opinion has been 
found as to the good coverage it provides of issues 
related to MDRE, and as to its usefulness for driving 
improvement efforts in requirements engineering. 
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1 INTRODUCTION 
Research in Software Engineering, and especially in Requirements Engineering, is not short 
of reports of problems faced by industry when it comes to the outcome of software 
development activities.  

Often, the root of these problems boils down to deficiencies in the process of handling 
software requirements [18, 19, 22]. Examples of such deficiencies are the improper 
specification of requirements [22, 41], confusion between the use of tools and methods [42], 
lack of skills in staff, undefined requirements process, and requirements growth [18]. 

Although much research has been done to address such problems, it is acknowledged that the 
transfer of new models and techniques from academia to industry is still immature [42]. 

In order to lessen the gap between academia and industry, some initiatives have been taken 
towards process improvement in requirements engineering. These came to fill the gap left by 
software process improvements frameworks, like CMM and CMMI, which focused on a 
broader perspective and only covered requirements engineering to a limited extent [64].  

The initiatives for requirements engineering mentioned above are, namely, the Requirements 
Engineering Good Practice Guide (REGPG) [23], and the Requirements Engineering Process 
Maturity Model (REPM) [24]. These initiatives consist of models that contain a collection of 
good practices in requirements engineering, which can serve as guidance for improvement. 
However, a problem with these approaches is that they both focus on classical requirements 
engineering (also known as bespoke requirements engineering). Bespoke RE is characterized 
by a contract that defines the terms of work between a customer who orders a system and a 
software organization that develops it [3].  

On a different perspective, the area of RE is also used in a market-driven environment, in 
which case development organizations produce software to a market rather than a specific 
customer [2]. This area is known as market-driven requirements engineering (MDRE), and 
has been shown in research to face many challenges. For example, short time to market [4], 
release planning [7], gap between market staff and developers [11], and the need for a 
strategic orientation to the business [33]. 

Some of these challenges have been addressed by research in concentrated efforts to solve 
specific issues, such as requirements prioritization [21], release planning [7, 26], and 
requirements elicitation [57], to name a few examples. However, as of today, and to the best 
of our knowledge acquired by a literature survey on MDRE, there has not been an initiative 
which is comparable to REGPG and REPM for a market-driven situation. Therefore, a need 
for a model of good practices in market-driven requirements engineering has been identified, 
which could come to help lessening the gap between research in software engineering and 
the adoption of this research’s outcomes by industry.  

With the motivation above, this Master Thesis introduces the Market-Driven Requirements 
Engineering Process Model (MDREPM). The main characteristics of this model are outlined 
below: 
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 It is a collection of good practices in MDRE 

 It organizes practices by levels and process areas, in an approach similar to CMMI 

 It provides an assessment process, which allows for software organizations to get a 
snapshot of the current state of their requirements practices in a quick and cost-effective 
way 

 It provides organizations with a recommended improvement path, where advanced 
practices build upon basic practices 

 It fosters a strategic and market orientation to software development, and bridges the gap 
between different perspectives/stakeholders by the introduction of good practices 

MDREPM has been developed by following a research approach that focused not only on 
the model creation, but also on its validation. The model has gone through a 2-step validation 
process (static and dynamic), which consisted of interviews with researchers in the field, as 
well as a sequence of 3 case studies with organizations working in a market-driven 
environment.  

1.1 Outline of the Thesis 
This section outlines how this Master Thesis is structured. A description of each chapter, its 
main contents, and how it relates to other chapters is provided below. 

Chapter 2 gives an overview of Market-Driven Requirements Engineering. It discusses the 
main characteristics of MDRE, as well as the challenges that industry practitioners face with 
it. This chapter sets the context to the issues to be addressed by MDREPM. 

Chapter 3 walks through the main initiatives towards software process improvements. It 
covers, e.g. CMMI, REGPG, and REPM. The chapter also motivates why these initiatives 
are not suitable for tackling the challenges of market-driven software development.  

Chapter 4 discusses the research approach to this Master Thesis. It explains the steps taken 
for creating and validating the model, both within academia and industry. 

The chapters above provide the background to the field of MDRE, including related work, 
and motivate the need for the creation of MDREPM from an academia perspective. An 
overview of the model then follows in Chapter 5. This chapter also provides a motivation 
from an industry perspective for creating MDREPM. In addition, it introduces the process 
areas covered by MDREPM and how they come to bridge the gap between different 
perspectives in software product development. 

Chapters 6 and 7 discuss the validation of MDREPM. Chapter 6 describes the static 
validation realized with the contribution of researchers, and Chapter 7 describes the dynamic 
validation, which consisted of 3 case studies conducted with the assessment process of 
MDREPM.  

In Chapter 8, a discussion of future work is provided. 

Finally, two appendices are attached. Appendix I is fully dedicated to MDREPM. It provides 
an introduction to the model and discusses its structure in terms of process areas, levels, and 
good practices. In Appendix II, the assessment process of MDREPM, and the rules pertaining 
to it are discussed. This appendix also includes the assessment questionnaire used during the 
dynamic validation. 
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2 OVERVIEW OF MARKET-DRIVEN REQUIREMENTS 
ENGINEERING 

This section makes a walk through the main characteristics of MDRE, describing it in the 
context of not only the traditional development perspective, but also considering the 
organizational perspective. In addition, it describes the main challenges that organizations 
that produce software in a market-driven environment face in their activities. 

2.1 Different Perspectives 
In order to place MDRE in a context, different perspectives of software product development 
have to be explored. Figure 1 depicts these perspectives, divided into organizational and 
developmental. 

The organizational perspective is the one which defines the organizational and product 
strategies, whereas development perspective comprises the engineering view, with 
requirements management and product development activities (e.g. architectural design, 
development, testing and defect handling) [9]. The organizational strategies are supported by 
product investment and resource management, and are concerned with the efficiency of 
processes and quality of products, product lifecycle management, portfolio analysis, etc; it is 
also the one from which product strategies are derived [9].  

 

 
Figure 1 Different Perspectives of Software Product Development1 

 
Traditionally, the discipline of RE has focused on how to handle requirements, without 
giving emphasis to their strategic business relevance, i.e. the focus has been on the 
development perspective (e.g. [3, 10]). However, the organizational perspective, where 
business concerns are key factors, is an important aspect for market-driven organizations, 
and thus for MDRE. The realization of engineering activities such as software design, 
development and testing should be done ultimately to realize product strategies [29]. It 
would be a waste of time and money to engineer a product that does not correspond to 
organizational goals (assuming that such goals are correct).  

                                                      
1 Adapted from [9] 
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Therefore, one important role of MDRE is to harmonize business and engineering concerns. 
In other words, MDRE can work as the aligning force between business and software 
development. This leads to the idea that MDRE is not an end in itself, but rather the means 
through which successful software product development can be achieved, as it works as the 
bridge between business and engineering concerns. It is important to understand that 
activities such as requirements elicitation and management, release planning, and so forth, 
should be done with the ultimate goal of creating successful software products. Neglecting 
the importance of these activities and MDRE in general can put the success of software 
product development at risk.  

Back to Figure 1, the influence of the market in product development is very important, since 
products need to fulfill market needs in order to be successful [4, 11]. Figure 1 depicts this 
influence by connecting market trends to both organizational and development perspectives. 
The influence here can be seen as market trends affecting product strategies in the 
organizational perspective, as well as requirements that a product needs to fulfill in the 
developmental perspective [29]. In the former case, changes in the market may outdate 
product strategies, which should then be updated based on new market situation and/or 
forecasts for future market behavior. In the latter case, it is quite common that market needs 
should be addressed by product development in the form of identification of requirements 
that are selected and implemented in product releases.  

One aspect that the figure does not show, but that is also important, is the innovation within 
the organization to come up with requirements that can provide technological advantage [4], 
which can increase the competitiveness of products. A challenge for MDRE is to provide a 
balance between these two factors, i.e., market pull (to fulfill market needs) and technology 
push (for increasing competitiveness) [11]. 

2.2  Characteristics of MDRE 
As the previous section has introduced, MDRE has a role in reconciling concerns from both 
the organizational and developmental perspectives. This role manifests itself through several 
characteristics, which are presented below. 

2.2.1 Types of Customers 
MDRE can be categorized in two types depending on the accessibility to the customers2 of 
an organization.  

In pure MDRE, customers are not clearly known, and possibly very numerous, thereby seen 
as a whole market or market segment. For example, companies that produce digital 
consumer products such as mobile phones fit in this category [27].  

On the other hand, MDRE can be a mix of pure MDRE and bespoke RE, in which an 
organization develops software to a market that is composed by known customers. A 
company that produces software to a number of telecommunication operators is a good 
example of this category [28]. The market in this case is smaller, limited to a number of well 
known customers. 

The above differences reflect on the way requirements are elicited and negotiated. In pure 
MDRE, the development organization does not have direct access to its customers for 
eliciting and negotiating requirements. In that case, marketing and sales personnel play an 
important role to provide the customer perspective, since they have the in-house expertise 
about what the market needs are, thus becoming a source of indirect customer requirements. 
Due to this, the main stakeholder of pure market-driven companies can be seen as the 
company itself [4]. 

                                                      
2 Customers in this case refers to both buyers and  users of the software product 
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On the other hand, when customers are known in MDRE, these can take part in meetings 
with the development organization, where their opinions about requirements can be 
discussed, sometimes together with other customers, in what is known as focus groups [57]. 

2.2.2 Continuous Requirements Flow 
Another peculiar characteristic of MDRE is that requirements are continuously issued, and in 
amounts potentially very large that are also set to grow with time [2]. This stems from the 
fact that requirements sources are many, which include, but are not limited to marketing, 
sales and support personnel, distributors, subcontractors, or obtained from regulations [6]. 
This means that a MDRE process should offer mechanisms for continuous requirements 
gathering, so that important requirements are not missed.  

With the constant (and potentially high) requirements influx, organizations face the 
challenge of selecting a subset of requirements and planning their implementation and 
delivery, in a process known as release planning [2]. Release planning is one of the major 
areas of MDRE, as it involves crucial decisions as to which requirements to implement.  

2.2.3 Continuous vs. In-Project Requirements Handling 
MDRE is also characterized by continuous, as well as in-project requirements handling. This 
characteristic has been identified in a joint effort between academia and industry [17], and is 
what makes market-driven development particularly different from traditional bespoke 
development, where a project is started to collect and implement requirements. The 
continuous RE exists because requirements are constantly being issued, from various 
sources. A typical scenario that illustrates this situation is given in the following example: 

As the current release of a product is being implemented, marketing personnel is watching 
the market to identify customer needs and to check competitor moves. This is done in order 
to come up with requirements that will create strong selling points in a future version of the 
product, or possibly in the current release, if that proves to be necessary and worth it. At the 
same time, sales personnel who are trying to sell the latest released version of the product 
may identify missing product features that are preventing it to meet sales expectation. 
Meanwhile, the support team is receiving customer complaints of, for example, difficulties in 
using existing product features, which need to be improved in the future. In addition, a 
standard to which the product must adhere may be undergoing modifications, which prompts 
the development organization for new requirements that must be accommodated in future 
releases. 

This short example presents a common reality for many software organizations. It shows 
how requirements can appear from many different sources at any time, in this case 
marketing, sales, support, and regulations. What could also happen is that the development 
organization comes up with innovative features that can increase product competitiveness, 
thus becoming another source of requirements itself. 

And the interesting fact is that all this is happening at the same time as the current product 
release is undergoing implementation within a project. That is, at some point in time, some 
requirements were chosen to be part of a release, and a project was started to implement 
them. However, as requirements handling does not stop when the project start, requirements 
are still being issued and analyzed, and decisions being made to choose which of them will 
be part of the next release, or possibly affect the ongoing release project.  
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This scenario poses a need for organizations to have processes in place to continuously 
handle requirements, to select a sub-set of them for implementation, and for handling them 
within projects. In other words, market-driven organizations need to have processes for 
continuous requirements handling, release planning and in-project requirements handling. 
This leads to a number of challenges that vary from organizational issues through to tool 
support to enable the process to happen. These and other challenges are discussed in more 
detail in Section 2.4 

2.2.4 Time-to-Market 
Another challenge for market-driven organizations is time-to-market. Unlike bespoke 
development, where the timeframe for a release is usually set by the customer [3], in a 
market driven situation this timeframe for when a product is supposed to be released is set by 
the development organization [15], usually by marketing department.  

The concept of time-to-market has a large impact on the level of success for products [71]. 
Time-to-market does not necessarily mean to be first in the market, although this may be 
beneficial sometimes. Other factors and their effects on one another must be considered 
when discussing time-to-market, e.g. hitting a market window at the right time, with the right 
features, to the right development cost, and being able to do so with the right price [15]. Not 
only must these factors be considered but the product should preferably distinguish itself 
from potential competitor’s products; therefore the marketing strategy is as important as the 
concept of time-to-market [47]. 

It might not always be the case that the first release of a product strives to maximize the 
profit; rather it may intend to establish market shares by introducing the product at the right 
time [4]. This market share should then be retained over several other releases and preferably 
expanded further [4]. Therefore, having the right time to market with good enough products 
may be sometimes preferred over having a high quality product that is delivered late. 

2.3 A Generic MDRE Process 
Having introduced some of the main characteristics of MDRE, this section now presents a 
generic MDRE process. This serves to exemplify how requirements in a market-driven 
situation are elicited, which phases they go through their lifecycle, what activities are 
performed, and how these all fit together. The process in question is depicted in Figure 2 
below. 
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Figure 2  – A Generic MDRE Process and the Process Areas that Surround It3 

 

2.3.1 The Requirements State Flow 
As the figure shows, requirements follow a sequence of distinct states as they proceed 
through their lifecycle [2], until they are finally released. It should be noted, though, that the 
states shown in Figure 2 are generic, and adaptations of that flow may be necessary for 
particular development organizations.  

Requirements start at the “Candidate” state, where they stand right after being captured. At 
this point they may be just an idea captured after a phone call with a key customer, or they 
may be more detailed, such as a new regulation that the product needs to adhere to.  

Candidate requirements go through an initial analysis to see if they are a good fit for further 
investigation and possible incorporation into the product. This is where the activity of 
requirements triage is important, since candidate requirements can be very numerous. The 
ability of quickly discarding requirements that do not belong in the product is a prerequisite 
for coping with high requirements influx. For that, knowledge about product strategies is 
important, so that requirements that do not align with them can be quickly discarded [17] (in 
which case they would reach the “Rejected” state). Product strategies are understood here as 
long-term goals for the product. It is not always the case that these are explicitly and 
formally documented, although they can reside in the minds of people in an organization. 

                                                      
3 Based on ideas from [2, 6, 16] 
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If a requirement passes triage, it proceeds to an “Approved” state, which means that it 
becomes eligible to inclusion in a future release [2]. At this point, it is important that a high-
level estimate of implementation effort and an initial priority is set for the requirement [14]. 
This will give an idea as to how to treat the requirement when release planning activities 
start (e.g. if a requirement is initially rated as not very important, or too expensive to 
implement, that will affect how it is selected for implementation during release planning). 

When release planning takes place and requirements are chosen for implementation, they 
reach the “Planned” state, whereby they are allocated to a release project. As Figure 2 shows, 
more than one release can be planned at a time. The figure illustrates releases “n-1” (which is 
an ongoing project where implementation is taking place for current release work), “n” 
(which is being planned to be the next release, but that has not yet started as a project), and 
“n+1” (which can be seen as a future release, not yet being planned) [16]. As requirements 
are scrutinized they should be allocated to one of these 3 releases. For example, a high-
priority requirement may end up being included in the ongoing project; or it may be delayed 
to the next release in case it would impact the ongoing project in an unacceptable way (e.g. 
increasing the effort for implementation significantly, thus implying a complete re-planning). 
This ability of allocating requirements to different releases is what makes planning more 
than one release beneficial [15].  

When requirements reach the “Planned” state they may still be reasonably high-level and 
need to be broken down to more detailed requirements (e.g. from feature to function level) 
[17]. This usually happens as an in-project activity, within the project to implement a certain 
release. However, this is not explicitly shown in the generic state flow of Figure 2. 
Adaptations of the state flow could be done to account for additional states for reflecting 
further specification of requirements (i.e. refinement into lower level requirements). 

Once requirements are implemented they reach the “Developed” state, after which tests are 
done to verify that requirements were implemented correctly. Requirements that pass tests 
reach the “Verified” state, and once the release project is finished, all requirements finalized 
in it reach the “Released” state.  

2.3.2 The Role of the Process Areas 
Figure 2 also depicts several activities that are realized as part of the generic MDRE process, 
which are grouped in what will be hereinafter referred to as process areas. Five main process 
areas have been identified from literature on MDRE [1, 6, 7, 15]: Organizational Support, 
Release Planning, Requirements Management, Requirements Elicitation, and Requirements 
Analysis. 

Each of these process areas groups a set of activities that are crucial for the successful 
execution of a MDRE process. They define the mechanisms for eliciting requirements (from 
different sources, using different techniques), for analyzing them (e.g. assuring they are 
testable), for planning them into release projects, for managing the overall process (e.g. 
documenting and controlling versions of requirements, discarding non-pertinent 
requirements) and, finally, for ensuring organizational support for it.  

The process areas above have been derived from extensive literature research on MDRE. 
They are the basis upon which the Market-Driven Requirements Engineering Process Model 
(MDREPM) was created. A more detailed description about them follows in Chapter 5. 

However, before going into details about process areas and MDREPM itself, it is worth 
investing some time discussing the main challenges that market-driven organizations face 
with regard to their requirements engineering activities. This will help in creating the 
understanding of what practices should be in place for a MDRE process in order for it to 
support successful software product development. 
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2.4 Challenges of MDRE 
Challenges that market-driven organizations face in their requirements engineering activities 
have been reported, for example, in [11, 17]. This section provides an overview of such 
challenges. The purpose of presenting them here is to set the context for the introduction of 
MDREPM, which is to be done in Chapter 5. 

2.4.1 Requirements Elicitation 
The research in bespoke RE has produced many techniques for requirements elicitation [3]. 
One common thing across most of techniques is that they rely on access to customer 
stakeholders. This is the case, for example, with interviews, brainstorming sessions, 
observation, investigation of customer documents, etc.  

However, these techniques are not very useful in MDRE, since the customer role in this case 
is not clearly known. Access to stakeholders may be limited, or stakeholders may just be too 
many. Even when some customers are available (e.g. in case of a mixed MDRE), which can 
be considered during elicitation, there is always a doubt as to how accurately they represent 
the rest of the market. This poses a challenge to market-driven organizations, since they need 
to resort to other means to elicit requirements. In this case, the marketing organization has an 
important role, since it is in charge of market and competitor analysis, and can be seen as a 
replacement for the customer stakeholder.  

Techniques for eliciting requirements in a MDRE context have been proposed, such as 
personas [27] focus groups [57], and conjoint analysis [27]. For successfully performing 
elicitation, market-driven organizations need to know what techniques are available and 
know which can be used in what situation.  

2.4.2 High Requirements Influx 
Depending on size of the organization, and of the business it is involved in, it may happen 
that it has to deal with a high number of requirements which are constantly arriving. Given 
the numerous sources they can come from (e.g. marketing, sales, support, innovation) [42], 
organizations are challenged with a requirements overload problem [11]. This is 
characterized by a greater number of requirements arriving than can be handled with 
available resources, which can hinder efforts to reach short time to market [2]. 

In order to cope with this, mechanisms should be in place to allow for quick triage, i.e., 
discarding non-relevant requirements early, so that no effort is put on analyzing them further, 
thus concentrating efforts on important requirements. 

However, this early dismissal of requirements is also a risky task, since important 
requirements may be accidentally discarded [2]. This demands competent people to take on 
the task of requirements triage, who in this case should be well aware of product goals, in 
order to know whether a requirement is aligned with them or not. This will allow the 
organization to direct efforts only on requirements that come to realize those goals.  

2.4.3 Varying Abstraction Levels of Requirements 
As requirement sources in MDRE are various, different levels of understanding of what a 
requirement is exist. Sometimes a requirement may be specified in so high level that it is 
more suitable to represent a product feature; sometimes it is very detailed that it can give 
ideas of how to design a solution. 
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As a consequence, requirements will have different meanings for different people depending 
on the level of abstraction they are specified. For example, a high level requirement may 
make a lot of sense to marketing personnel, but may be useless for development personnel, 
since they can’t give informed effort estimates without understanding the details omitted by 
such requirement.  

This fact has been acknowledged in research as a crucial factor for successful MDRE [17]. 
The relevance of abstraction level of requirements is due to the fact that requirements in 
different (or improper) abstraction levels cannot be compared to each other. This, in turn, can 
cause problems like inefficient requirements triage and release planning. The former 
problem is caused because requirements that are in a low level of abstraction cannot be 
immediately compared against product strategies; the latter because requirements in different 
levels of abstraction cannot be compared against each other in order to decide which will be 
part of a release project [17].  

Thus, organizations should not flatten all requirements in one level only, but rather have 
mechanisms in place to acknowledge the varying abstraction levels and to handle them 
properly [17].  

2.4.4 Gap between Marketing and Development 
Organizations are formed by different functional areas, each with specialized personnel who 
do not always speak the same language, thus incurring in communication problems. This fact 
has been acknowledged in the literature [11, 14, 15, 19], which includes some reports that 
this is a common fact in industry.  

Alan Davis, for example, reports on “games” marketing and development play when setting 
release dates or when giving estimates [15]. In these games, marketing could set a release 
date before the actual release date they really want, to account for an expected delay from 
development; on the other hand, development gives estimates that are higher than what they 
actually judge as realistic, in order to accommodate the changes that marketing will 
inevitably do along the way. In other words, no one team seems to trust other’s work. 

This gap is accentuated by the different interpretations each party has on what requirements 
are. This is closely related to the discussion about different levels of abstractions of 
requirements just presented. For marketing, a good requirement is one that brings profit to 
the company; for developers, it is one that is understandable and complete [11]. 

2.4.5 Requirements Capture and Specification 
Given the characteristics of various requirement sources, the need for continuous 
requirements handling and the potential for high requirements influx, there needs to be a way 
of capturing all requirements and specifying them properly in order to allow for activities 
such as requirements triage and release planning, not mentioning the creation of 
requirements-based test cases. This is where requirements specification plays an important 
role in MDRE.  

The traditional and widespread document-based approach to requirements specification 
poses several problems for MDRE [20]: 
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 It is hard to store requirements attributes 

 There is no easy way for the many requirements sources to issue requirements 
(especially when personnel is geographically dispersed) 

 Tracking requirements status is cumbersome 

 It is difficult to handle requirements during release planning (e.g. how to assign a 
requirement to a release, or to remove from a release back to the set of available 
requirements) 

 It is not possible to baseline a sub-set of requirements within a document; rather, the 
whole document needs to be baselined. 

These difficulties mean that traditional, monolithic, document approaches to requirements 
specification are of little value for MDRE [11]. A call for a database-driven approach to 
requirement specification is necessary, which should allow for a practical way to issue 
requirements (so that no idea is missed from any of the potential sources), and that allow for 
easier manipulation of requirements (e.g. easily performing tasks such as see all 
requirements assigned to a specific release, or see all candidate requirements that need 
further analysis).  

2.4.6 Release Planning 
Perhaps one of the greatest challenges for market-driven organizations is to select what 
requirements should be implemented in which release. 

Many factors influence the decision of which requirements to select. For example, value of 
the requirement for customers and associated cost of implementation, strategic importance, 
architectural importance, specific customer or specific market [7], market window, market 
size and market penetration [15], specific markets and/or stakeholders, release theme, and  
requirements dependencies [7], as well as time, budget and resources available for 
implementation [14]. These factors dictate whether the requirements selected for a release 
will build a competitive product, and whether it will be possible to implement them by the 
desired delivery date. Yet, very few companies consider them all when doing release 
planning. 

The challenge in selecting an optimal set of requirements for a release is that there is usually 
a clash between wished requirements, deadline for their delivery and resources available to 
implement them, which can also be aggravated by political forces within organizations [14]. 
For example, marketing may demand that a set of requirements be delivered by a date that 
development judges impossible to meet with available resources.  

Release planning is an activity that should not be neglected if companies are serious about 
delivering competitive products, i.e. with an attractive set of features and that enters the 
market in the right moment, and that can generate enough revenues to cover development 
costs and bring profits. Not only this activity should not be neglected, but companies should 
also be aware of all factors that can influence the decisions on requirements selection for 
their particular case, and have a systematic process in order to reach a conclusion of what 
requirements to choose. 

2.4.7 Technology Push versus Market Pull 
In order to remain competitive, market-driven organizations need to come up with innovative 
ideas that are ultimately transformed in features that will build strong selling points in their 
products.  
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This is known as technology push [1], i.e., organizations combine opportunities allowed by 
new technology and potential market demand to push innovative ideas to the market [4]. The 
main source of technology innovations, and thus technology push, is the development 
department of market-driven organizations. 

On the other hand, there is market pull [1], which is characterized by product features that 
are implemented in order to fill market needs (e.g. if company A’s competitors have feature 
X in their product, this feature also needs to be present in company’s A product, given the 
fact that it is needed by the market). Marketing and sales personnel within market-driven 
organizations are the main sources for market pull type of requirements, since they are aware 
of what the market needs are.  

A difference between market pull and technology push is that the former fills a market need, 
whereas the latter can create a market need, thus allowing organizations to increase their 
market share or even gaining new markets. This also poses a challenge for market-driven 
organizations due to the fact that they need to have a good balance between technology push 
and market pull. 

2.4.8 Requirements Changes 
Requirements changes can occur, for example, due to change of priority in requirements. 
After requirements for a release have been selected, and the release project is ongoing, a very 
important requirement may appear (e.g. a marketing idea that can strengthen the 
competitiveness of the product). This can provoke last minute changes that cause some 
previously selected requirements be pushed out of the release plan in order to accommodate 
the new one. Similarly, requirements may be pushed out due to lack of time for 
implementation due to e.g. other requirements taking more time to implement than initially 
estimated. 

In addition to this, what can also happen is that, in case of mixed MDRE, an important 
customer simply requires the implementation of one specific requirement in the ongoing 
release project. Due to the customer importance, this request must be satisfied, which causes 
other requirements to be dropped on behalf of this one. 

In any of the cases above, requirements changes can derail any kind of planning that had 
been made for a release project. The area of requirements management is the one where this 
challenge is of interest, since it deals with configuration management as well as risk 
management related to requirements.  

2.4.9 Organizational Support 
An important factor for successful MDRE is organizational support. The activities of process 
areas like requirements elicitation, analysis, management, and release planning won’t exist, 
or will at least not be done properly, if trained and possibly dedicated roles are not available 
to perform them. This is probably true for bespoke requirements engineering as well (as 
applicable), but in MDRE case, the organizational support becomes even more important 
when considering that there needs to be a continuous handling of requirements, in the 
product management level, and that good interaction among different roles is paramount.  

For example, activities like release planning demand good communication, understanding 
and respect between finances, development and marketing to be successful [15]. These three 
different perspectives are needed to assure that chosen requirements won’t extrapolate the 
available budget, will be feasible to implement and will also make up a competitive product. 

In addition, organizational support is necessary to promote the role of MDRE as the bridge 
between management and business concerns on one hand, and engineering concerns on the 
other hand [29]. This has to do with the ability of an organization to develop products which 
fulfill market and/or specific customers’ needs and that are synonymous with successful 
sales, thus generating good revenues and positive return on investment.  
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For that, a suitable line organization to address MDRE challenges is needed, with defined 
responsibilities for product management and marketing. Moreover, concepts like product 
roadmaps and organizational strategies are important to provide a long term view for the 
organization and its products, which will guide MDRE efforts in finding the most proper 
requirements in order to develop successful products [29, 32]. 

 

As this section has shown, MDRE is a complex activity, to the same extent that it is crucial 
for succeeding in the software product business. The many needs for techniques and 
mechanisms that have been highlighted when discussing challenges of MDRE are currently 
being addressed by software engineering research, which in most cases has close cooperation 
with industry. MDREPM, to be presented in Chapter 5, has been created based on the 
findings from the research community on MDRE, and has the purpose of addressing the 
many challenges presented until now. 
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3 RELATED WORK 
Research in software engineering, and especially on requirements engineering, has been 
active in ways to find solutions to aid organizations to improve their processes. This area is 
commonly known as software process improvement (SPI) [61], and many initiatives have 
been taken in that field. 

This chapter discusses some of these initiatives, not only in the broad field of SPI, but also 
more specific approaches dedicated to the area of requirements engineering. 

3.1 Capability Maturity Model Integration (CMMI) 
CMMI is a process assessment and improvement model that inherits some characteristics 
from its predecessor, CMM, and from a number of CMM-like standards that were created to 
tailor CMM to different disciplines, such as systems engineering (EIA/IS 731), software 
(SW-CMM), software acquisition (SA-CMM), and so forth. 

With its ability to provide integrated process improvement, CMMI addresses issues of 
modern engineering practices, such as concurrent activities, cross-functional and cross-
discipline teams, etc [62]. 

CMMI is organized along a number of process areas (PA), which group topics for process 
improvement. Each area can contain specific goals, or can share generic goals with other 
areas, whereas a goal is described in terms of the practices needed to achieve it [62]. For 
example, the “Requirements Management” process area has a specific goal “Manage 
requirements”, whose one of the practices is “Manage changes to the requirements as they 
evolve during the project” [63]. 

The objective of CMMI, with the structure above, is to provide a means to measure the 
maturity of organization practices and the capability of processes it utilizes, and to provide a 
framework for their improvement. CMMI offers two representations that allow doing that: 
staged and continuous. 

The staged representation is analogous to that of CMM (although it differs in the process 
areas it includes), and provides a scale of levels that range from 1 to 5, which measure the 
maturity of an organization based on the process areas it fulfills. In this maturity dimension, 
levels of maturity range from initial (ad-hoc), to managed, defined, quantitatively managed 
to optimizing. Each level builds upon the previous, in a sequential improvement fashion in 
which the higher the level, the bigger is the number of process areas an organization fulfills, 
and the higher is its maturity. 

Alternatively, CMMI offers the continuous representation, which “offers freedom to users, 
who can select the order for process improvement activities based on organizational business 
objectives” [62]. This is explained by the possibility of selecting specific process areas upon 
which assessment or improvement efforts can be carried out, which is unlike the staged 
representation in that it does not follow a pre-defined improvement path. Each process area 
is rated in terms of its capability level, which ranges from zero (or incomplete), in which at 
least one of the process area’s goals is not performed; through 5 (or optimizing) in which all 
process area’s goals are met and the process is continuously improved. Process areas are 
grouped into categories like project/process management, engineering, and support. 

Organizations that want to use CMMI for process assessment/improvement shall choose a 
representation and follow the prescriptions of the framework for it. 
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3.2 Software Process Improvement in Requirements 
Engineering 

CMM and CMMI are perhaps the most well known initiatives for software process 
improvement.  

One of the problems of these frameworks is that, for taking an approach that targets 
organization-wide process improvement, spanning management and engineering practices, 
they do not go into details about specific areas. Requirements engineering (RE) is an 
example of an area that is not covered in detail. CMMI has, for example, only two process 
areas, Requirements Management and Requirements Development, which are dedicated to 
requirements engineering [63]. Although presenting relevant practices, these process areas 
do not offer a complete coverage of the requirements engineering practices which can be 
found in the literature (e.g. [3, 20, 23]). 

This has motivated the research community to investigate how process improvement can be 
carried out in requirements engineering in specific, which resulted in the development of 2 
initiatives: the Requirements Engineering Good Practice Guide (REGPG) [23] and the 
Requirements Engineering Process Maturity Model (REPM) [24]. 

3.2.1 Requirements Engineering Good Practice Guide 
REGPG provides an assessment method and states practices to achieve improvement that 
resemble those of CMM. It presents good practices for different requirements engineering 
activities. The model defines these activities as being requirements elicitation, analysis and 
negotiation, validation, and management; the requirements document, system modeling, 
describing requirements and requirements engineering for critical systems [23]. 

Each of these activities is analogous to a process area of CMM. However, unlike CMM, the 
activities are not used to rate the maturity of RE process; i.e., the maturity levels do not 
group any requirements engineering activity. The authors of REGPG chose a continuous 
representation rather than a staged one, which resembles the ones used in CMMI for 
example. This allows organizations to choose which requirements engineering activity they 
want to focus improvement efforts on. 

To help organizations with that, good practices are grouped in guidelines for each of the 
aforementioned requirements engineering activities. For example, a guideline for 
requirements validation offers good practices such as the use of a checklist, whose items are 
questions that guide the requirements analysis throughout a validation process, questioning 
whether the requirements specification is complete, traceable, and unambiguous [64]. 
Furthermore, each guideline states the key benefits and the costs of applying it, thereby 
allowing organizations to make a cost/benefit analysis [23]. 

Each good practice is given a score that varies from 0 to 3, which rates their usage in an 
organization. Zero means that the practice is never used, 3 that it is a standard practice. The 
assessment of an organization’s requirements engineering practices in one of the 3 levels of 
REGPG is given by the sum of the scores of each of REGPG practices [64]. 
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Studies have found that REGPG lacks guidelines for its implementation [65]. The reason is 
that the model contains a significant number of practices, sometimes dependent on each 
other, but does not guide organizations on which to use first. Although the purpose of this 
was to provide flexibility, the study found that companies tended to choose too many areas at 
the same time, which overwhelmed them [65]. Another finding was that the model requires 
expertise in requirements engineering to be applied. These findings are somehow obvious 
and expectable. The literature on SPI contains examples and guidelines which say that, in 
order to successfully perform SPI, organizations should do it progressively, “one chunk at a 
time” [20, 61]. Nonetheless, the absence of guidelines can indeed be a problem. The model 
could be revised and benefit from ideas from models like CMMI, which allows for choosing 
individual improvement areas, but that guides on which should be implemented first. 

 

3.2.2 Requirements Engineering Process Maturity 
REPM was inspired by the work done in REGPG and a number of other studies on 
requirements engineering process improvement, and has the goal of providing a “fast and 
cost effective way to study the status of a requirements engineering process” [24]. The 
authors acknowledge that assessment of current requirements engineering practices in SME 
(small and medium sized enterprises) does not need to be faultless, nor exhaustive, which 
motivated them to create this lightweight model. 

The model contains 3 main process areas (MPA): elicitation, analysis and negotiation, and 
management. Each of them consists of actions, which represent requirements engineering 
tasks performed within them. Actions are placed in a maturity level that ranges from 1 to 5 
(rudimentary to highly mature).  

REPM is similar to CMM in that it consists of 5 maturity levels, each containing actions 
grouped according to the MPA they belong in, and goals that are to be achieved by that level. 
For an organization to advance to a higher level of maturity in requirements engineering, all 
the actions in the previous level, of all MPAs, must be completed. 

The assessment in one of the 5 maturity levels is carried out through interviews, in which 
each action of the model is presented as a question, with possible answers being completed, 
uncompleted, and satisfied-explained [24]. The latter is a difference from previous models, 
which allows for an action that is not applicable to the project in question be disregarded (i.e. 
the action does not need to be completed for achieving a higher maturity level). A maturity 
level is reached when all the actions within it are either completed or satisfied-explained. 

REPM has also been validated in the industry [24]. Although it has not been as extensively 
used as REGPG [65], it does provide a way to assess current requirements engineering 
practices and, according to the authors, it can “give an indication to whether or not a problem 
exists, […] and where the problem areas reside” [24]. REPM, being a lightweight model, has 
the purpose of making a quick and cheap evaluation of requirements engineering practices, 
and its results can be used as a basis for a more thorough investigation of the requirements 
engineering problems it reveals [24]. 

3.3 Problems with Current Approaches 
The previous sections have introduced some initiatives towards software process 
improvement.  

It was discussed that broad initiatives like CMMI did not pay detailed attention to the area of 
requirements engineering. To overcome that, two initiatives, REGPG and REPM have been 
proposed as models for evaluating requirements processes and guiding organizations towards 
improving them. 
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One common aspect between REGPG and REPM is that both focus on bespoke requirements 
engineering, which is characterized by a contract that defines the terms of work between a 
customer who orders a system and a software organization that develops it [3]. As introduced 
in Chapter 2, the area of requirements engineering is also used in a market-driven 
environment, in which case development organizations produce software to a market rather 
than a specific customer [2].  

Chapter 2 has also discussed the many challenges faced by market-driven organizations 
when dealing with software requirements. These challenges are of a nature that the practices 
present in REGPG, REPM, and even CMMI, are not able to cope with.  

For example, market-driven software development needs an outward view towards markets, 
where business aspects such as strategic planning play an important role [33]. This affects 
how requirements are elicited. Elicitation techniques of bespoke requirements engineering 
such as interviews, brainstorming sessions, and observation are no longer useful, since the 
customer role is not always clearly defined for market-driven organizations [4]. In addition, 
new areas of concern appear in market-driven development. For example, products are 
evolved throughout a series of releases rather than developed once and maintained like in 
bespoke development [6]. The activity of release planning, thus, becomes very important in 
order to weigh sometimes conflicting factors such as available resources, time, product 
strategies, and key customer wishes [7, 15]. In addition, continuous handling of requirements 
happens throughout the product lifecycle, and release projects are initiated to refine them (in-
project requirements engineering) and implement them, which is unlike the practice of 
project-initiated development present in bespoke development [17].  

The above reality is very different from the situation where an organization implements a 
software system for a specific customer, which is the area where bespoke requirements 
engineering, CMMI, REGPG, and REPM, have been focusing on.  

As market-driven development is recently new in the literature of requirements engineering, 
it is of no surprise that many reports from research reveal that market-driven organizations 
face problems in their requirements processes. For example, a case study reveals that MDRE 
practices such as release planning are not properly performed in industry [14]. This 
reinforces the fact that the importance of good practices in requirements engineering is either 
unknown or underestimated, also in the area of market-driven development. Given the recent 
growth in this area in the past years [8], and the number of reports about requirements 
engineering problems in industry [22, 11, 18, 19], there is a need for a model to assess 
requirements engineering practices of market-driven organizations, so that they can gain 
awareness of their problems. Having identified the problems, this model should also allow 
organizations to obtain guidance on how to proceed with improvement efforts. 

A thorough literature search reveals that no such a model has yet been created. To the best of 
our knowledge, the only attempt in that direction was a master thesis at Blekinge Institute of 
Technology [67], which attempted to update REPM to a market-driven environment. 
However, this thesis produced a model that added only 8 new practices related to MDRE and 
that did not address many of the challenges mentioned above (e.g. it did not account for the 
continuous versus in-project RE characteristic, nor the organizational support necessary for 
market-driven software development).  

With the gap above identified, the next chapter explains the research approach taken to 
develop the model in question: the Market-Driven Requirements Engineering Process 
Model, or MDREPM. 
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4 RESEARCH APPROACH 
The approach to this research was based on the work from Gorschek et al [68]. In that work, 
the authors developed a framework for technology and knowledge transfer from academia to 
industry, which consists of the following steps.  

1. Problem/Issue analysis 

2. Problem formulation and state-of the art studies of the problem domain 

3. Development of a candidate solution  

4. Validation of solution in academia, e.g. through experiments 

5. Static validation, with e.g. interviews and seminars 

6. Dynamic validation, e.g. running solution in pilot projects and controlled small tests 

7. Release solution 

The steps above were not strictly followed for this research, but rather served as guidance. 
The following sections outline which steps were taken to the research, and how they relate to 
the steps presented above. 

4.1 Research Questions 
Chapter 3 discussed some initiatives towards software process improvement in requirements 
engineering. In addition, it explained why such initiatives are not suitable for market-driven 
software development, which opened room for the identification of a gap not yet covered by 
research in requirements engineering. 

This gap is related to the development of a model for assessing practices in market-driven 
requirements engineering, and to provide market-driven organizations with a collection of 
good practices which they can use to improve their requirements engineering processes. This 
model has been named Market-Driven Requirements Engineering Process Model 
(MDREPM). 

With that in mind, the following research questions have been created to guide the research 
towards the creation of the model above. 

1) What are the main process areas in MDRE and what can be considered good practices in 
them? 

2) How can market-driven software organizations obtain an assessment of their RE 
practices? 

3) How can the assessment be made quick, cost-effective, and helpful to these organizations? 

4) Once presented with assessment results, how can market-driven software organizations 
find ways to improve upon their weaknesses in requirements engineering? 

The remaining of this chapter describes the method used answer the questions above. 

4.2 Research Method 
The research method used for this thesis is outlined below. 
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Figure 3 Research approach to the development of MDREPM4 

 
1. Gap identification: this step has been described in Section 3.3. Although that section 

described the gap identification from an academia perspective, a motivation for the 
creation of MDREPM from an industry perspective is also presented in Section 5.1. This 
is the reason why bubble #1 is shown with part in academia, part in industry. 

2. Research questions formulation: described in Section 4.1 

3. Model creation and evolution: Section 4.2.1 discusses the approach to the model 
creation and its update based on feedback from validation steps. 

4. Static validation: in Section 4.2.2, the first validation step for the model, which was done 
within academia, is discussed in detail. 

5. Dynamic validation: the dynamic validation, with the participation of industry 
practitioners, is described in Section 4.2.3 

6. Release solution: the first version of MDREPM which resulted from the previous steps 
is presented in Appendix I.  

4.2.1 Model creation and evolution 
The model creation took place by conducting an extensive literature survey in the field of 
requirements engineering, with special attention to its market-driven approach. That, in turn, 
spun studies on the fields of strategic management and marketing as well, since these are 
important for market-driven organizations. These studies guided the identification of the 
process areas that compose MDREPM, as well as the good practices within each of them.  

The model construction, when it comes to its structure and rules, was based on an analysis of 
existing work in the area, such as REPM and REGPG, and built upon the strong points of 
each of these models.  

Unlike the research approach proposed by Gorschek et al [68], the approach to this research 
did not count on explicit problem identification within industry. Rather, the problem 
identification has been done based on existing literature which reported industry challenges 
in MDRE. Following this, the development of the model also considered literature on the 
field, and only that, as the basis for the identification of good practices. 

                                                      
4 Inspired by the work of Gorschek et al [68] 
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The reason of focusing only on the literature view for identifying practices is that, as already 
verified, a good part of the research in MDRE has been done in close collaboration between 
industry and academia (e.g. [5, 6, 7, 8, 9, 12, 13, 16, 17, 18, 19, 20]). Therefore, the idea was 
to build upon this knowledge, thus saving time for the model development. In any case, the 
validation of the model through the static and dynamic steps were considered as part of the 
research approach in order to assure the model was of good quality and useful before its 
release. 

The next two sections discuss the procedure for the validation of the model. 

4.2.2 Static Validation 
The static validation takes a qualitative approach, involving a review with checklist and 
semi-structured interviews with experts from academia. Semi-structured interviews were 
chosen since they offer a freer procedure where no direct order of questions is followed [69].  

The static validation is performed in order to analyze the completeness, effectiveness and 
usefulness of the model prior to industry usage. The review of the model by experts on the 
field, which have different backgrounds on MDRE in addition to their own research 
specialization, helps to highlight potential problems in MDREPM. 

Another reason of using qualitative approach is that it is not possible to define a scale, on 
which feedback could be measured [69]. Rather, the data collected from interviews and the 
checklist is in text format. The collected data are then analyzed by comparing the different 
viewpoints from the experts with what was discovered during the model creation. 

4.2.2.1 Participants 
The two experts contacted were chosen to participate based upon their research as well as 
their industry experience in MDRE, namely 1) Mr. Patrik Berander – Blekinge Institute of 
Technology, and 2) Mr. Richard Berntsson Svensson - Lund University. 

The first interview was realized with Mr. Patrik Berander. His research is focused on 
requirements management. More specifically, the research is concerned with studying the 
decision process and measurements in requirements management and change management, 
in order to better understand and improve decision making. For that, requirements 
prioritization is also a subject of concern, as decisions on what requirements to implement 
are made during that process. Mr. Berander is reaching the end of his PhD studies, and 
should conclude his thesis in early 2007. 

The second interview was conducted with Mr. Richard Berntsson Svensson. Mr. Svensson is 
a researcher at Lund University. He is in the first year of his PhD studies, and is focusing on 
market-driven requirements engineering, more specifically on non-functional requirements 
handling. 

4.2.2.2 Checklist review 
The setup of the static validation enables data to be gathered from multiple sources which 
later can be verified so that biased data can be excluded from the results [69]. Therefore, a 
checklist was used during the participant’s review of the model. The data gathered in this 
checklist were then complemented with the data gathered during the interview phase in the 
static validation, which is discussed in the next chapter. 

In addition to identifying practices that needed to be improved in the model the checklist was 
constructed to address the usability of the model from an industry perspective. For that, the 
following questions were asked for each practice of the model: 

1) Is the good practice suitable for usage in industry?  

2) Is the good practice description well motivated?  
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A field for comments was provided as well. More details on the check list usage are provided 
in Chapter 6, when describing the outcome of the static validation. 

4.2.2.3 Interview 
The data gathered in checklist during the review was used during the interviews as well. This 
way the focus of the interview concerned problem areas with practices in the models. The 
reviewer could this way also lead the discussion into areas he found important to address. 
The interview discussions were scripted down, in order to verify that the reviewer’s 
suggestions and criticisms matched with the checklists data. This analysis was done with the 
intention to minimize the risk that the interviewer changed the reviewer’s initial idea stated 
in the checklist. Moreover, additional information not written in the checklist was noted in 
the interview transcripts. 

4.2.3 Dynamic Validation 
The second validation phase was constituted by a series of case-studies. These were 
conducted for assessing the MDRE practices of different organizations, based on the model 
created. The case studies were conducted through an assessment using a questionnaire. Once 
the questionnaire was answered, the assessment results was displayed to the organizations, 
and also recorded for later analysis.  

It should be noted, though, that the quantitative or qualitative analysis of the assessment 
results, in order to provide generalizations as to what the state of the practice in industry is, is 
not the focus of this thesis. Instead, the data are only used to exemplify the usefulness of the 
model, to identify suggestions for improvements, and also to provide a sample of industrial 
state-of-the-practice in MDRE. 

4.2.3.1 Industry participants 
Three organizations participated in the dynamic validation of MDREPM, 1) Ericsson AB, 2) 
Telenor Sverige AB, and 3) UIQ Technologies AB. With respect and gratitude towards the 
participating organizations, the results of the assessment of these organizations’ practices in 
MDRE have been chosen to be presented anonymously. The presentation order of the 
companies below has no connection with the order in which the results from the assessments 
are presented in Chapter 7. 

The following provides a short background about each of the industry participants in the 
dynamic validation. 

Ericsson AB: Ericsson is a provider of telecommunications equipment and services related 
to mobile and network operators. Their network equipment is part of over 1000 networks 
spanning over 140 countries. They also offer through joint venture with Sony Ericsson 
Mobile Communications a variety of mobile devices. In Karlskrona – Sweden, where the 
interview took place, the focus is software development, of charging systems, pre-paid, and 
mobile positioning services among others. The contact persons at Ericsson were Therese O-
Starheim and Eva Kristoffersson. They work as Requirements Managers, breaking down 
requirements from a product level to project level, as well as managing tool usage. 

 Telenor Sverige AB: Telenor offers mobile and fixed communication services for both 
companies as well as for private customers. The office consulted for this research is situated 
in Karlskrona – Sweden. However, Telenor is present in 12 countries and their services are 
used by approximately 1,500,000 customers. The contact person at Telenor was Mr. Peter 
Johansson. He is a project manager, and works with methodologies and tools within Telenor 
Sweden AB for the department planning and projects. 
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UIQ Technology AB: UIQ creates and licenses the open software platform, UIQ, to mobile 
phone manufacturers. Mobile phones from Sony Ericsson, Motorola, BenQ and Arima use 
the UIQ platform. UIQ is situated in Ronneby – Sweden and has about 154 permanent 
employees. The contact person at UIQ was Mr. Young Fögelström. He is a project leader, 
and is also involved with requirements handling.  

4.2.3.2 Questionnaire 
The original intention for the dynamic validation was to create a questionnaire that 
organizations could answer online and directly be presented with the assessment results. 
However, due to several reasons this original idea was substituted with a new approach 
(mainly due to time constraints of developing the online assessment tool; this is further 
discussed in Chapter 9).  

The new approach replaced the online assessment with face-to-face interviews with 
representatives from the organizations. The same questionnaire that was considered for the 
online tool was used to guide the interview. Appendix II gives a thorough description of the 
questionnaire and the rules pertaining to the assessment using MDREPM. 

4.3 Validity threats 
The approach discussed in the research method section above gives rise to several validity 
threats. In order to minimize these during the creation of MDREPM a clarification and 
discussion of the potential validity threats is presented next. Different considerations must be 
addressed during different stages of the model evolution and the discussion is therefore 
divided into static and dynamic validity threats. 

4.3.1 Validity Threats of Static Validation 
The static validation of MDREPM as discussed above, was performed using a qualitative 
approach using semi-structured interviews with experts from industry and academia.  

Qualitative research data is always subjected to interpretation and depending on the 
interviewee’s amount of industry experience in addition to area that they research within, 
personal viewpoints can affect them during the static validation [70]. In order to minimize 
this validity threat the interviewees’ background and main research area were carefully 
considered prior to inviting them to participate in the static validation. The selection criteria, 
except from being active in the field of requirements engineering, was to have close contact 
to industry and especially within the field of MDRE.  

With this selection process in mind interviewees were considered sufficient for the static 
validation. Their individual research specialization would in this way enable different 
viewpoints on the practices in the model. These would then be compared against the 
viewpoints identified during the literature survey, thereby minimizing threats of leaving in 
the model practices that are not very relevant, or not well motivated, from an industry 
perspective.  

In order to deal with the threat of misinterpretation of the data obtained from each 
researcher, the information was recorded in several ways. The information from the checklist 
was verified against the transcript of the interview. Moreover practices deemed to be 
excluded from the model were discussed in depth in order to minimize the threat that the 
practice actually would be applicable in industry but was not considered as such due to their 
poor motivation. 

4.3.2 Validity Threats of Dynamic Validation 
The validity of the research project consists of two viewpoints mentioned by Robson [69]:  
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1) The validity – the accuracy of the result 

2)  The generalizability (external validity) – to what extent are the results applicable in 
other situations.  

The dynamic validation mainly refers to the second validity viewpoint which is the 
acceptance of the model by industry. The following sections discuss some validity threats. 

4.3.2.1 Usage in Different Fields 
Preferably, the acceptance of MDREPM would span over more than one business field. 
However the organizations that participated in the dynamic validation have a common 
denominator. Namely, they are all in, or their products are used in, the mobile/telecom 
industry (still within different market segments).  

This can be seen as both positive and negative. It is negative in the sense that due to this 
denominator MDREPM is not verified within organizations in different field of MDRE but 
rather limited to one. On the other hand the positive side is that if all three organizations find 
the model useful, similar organizations would probably do the same. Nonetheless the 
practices in MDREPM intend to be generic, since the many articles and books researched for 
the creation of the model were not specific to any given field. 

4.3.2.2 Level of Abstraction of Practices 
In order to obtain this generic model other threats had to be considered such as the risk of 
creating too abstract practices. This can lead to that organizations see themselves as fulfilling 
a specific practice because of lack of detailed information. The balance between too abstract 
and too detailed is a problem of complex nature. The perfect combination which fit all 
organizations does probably not exist. It is therefore acknowledged that the model, 
depending from which perspective and situation it is used, might contain flaws when it 
comes to the level of detail in a practice description. Nevertheless, as this was considered 
during the evolution of MDREPM, a mindset was adopted to strive for a good enough 
balance, which was then verified during static validation. 

4.3.2.3 Limited Types of Answers 
Another threat that might arise due to the questionnaire when performing the assessment is 
that the answers the organizations can choose from when answering the assessment 
questions are limited (Yes, No, or Satisfied/Explained - see Appendix II for details).  

For example if an organization fulfills a specific practice in some projects while in others it 
does not, a scale could help reflecting this in a more accurate manner, e.g. 1-5, A-D. The 
Yes/No type of questions, in combination with that the assessments are performed in an 
interview manner where the time to answers is limited might reduce the accuracy of the 
results.  

However one of the main goals of MDREPM is to perform a quick, cost-effective, and 
helpful assessment, and if scale answers would be adopted in the questionnaire, they would 
go against those goals. This is because if a scale where considered the assessment would take 
longer since more issues would be considered leading to a more costly assessment.  

The point with the assessment is to reveal problem areas organizations may have in their 
requirements process quickly and cheaply. Therefore, the use of Yes/No questions was 
considered still applicable. 
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4.3.2.4 Different Viewpoints 
Considering the above threats one additional threat become apparent and should therefore be 
commented, namely that the assessment result might differ depending on which department 
that answers the questionnaire.  

If the assessment is conducted with e.g. the software process improvement or the product 
management department the results might differ. This threat is partly reduced with a 
thorough description of the intention of the model and the procedure for the assessment. It 
shall be noted that the specific results of the assessment is of less importance during the 
dynamic validation. Instead, the focus is to verify the usefulness of the model in industry and 
the results are more of interest for the organizations participating validation.  

This threat could be limited further if a triangulation analysis approach were adopted [70]. 
Preferably information should be gathered from several interviews spanning over several 
different departments. The information could then have been compared not only against one 
another, but could also be compared with historical measurements as well as the opinions of 
experts within the organization. However this approach was excluded due to time 
limitations. 
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5 MARKET-DRIVEN REQUIREMENTS 
ENGINEERING PROCESS MODEL - MDREPM 

Having introduced the approach to the research conducted in this Master Thesis, this chapter 
now presents the outcome of it: the Market-Driven Requirements Engineering Process 
Model, MDREPM. 

Initially, a motivation from an industry perspective for creating the model is provided. After 
that, an overview of MDREPM is given in Sections 5.2 and 5.3. This overview can also be 
found in Appendix I, but is included here in attention to the readers of the whole Master 
Thesis document. Readers that are interested in an in-depth view of MDREPM itself, as well 
as its assessment process, are recommended to refer to Appendices I and II instead. 

5.1 Industry Motivation 
Software product development is characterized by the presence of different perspectives, 
mostly due to internal and external stakeholders present in the development organization. It 
is a complex environment where interests from different parties play a role in decision 
making, and where a good interaction between them becomes crucial for maximum business 
benefit. 

Figure 4 below summarizes some of the different perspectives that can be typically found in 
many software product development organizations. It also shows some of the needs they 
have in order to perform in a market-driven environment. 

 
 

 
Figure 4 - Different perspectives in software product development5  

                                                      
5 Based on ideas from [2, 6, 15, 20, 33] 
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In a market-driven environment, a strategic mindset in the organization can help by 
positioning it in the market in ways that put it in an advantageous position with respect to 
potential competitors [33]. This can take place by defining organizational strategies, which 
are then refined through product strategies [47]. The strategies set the context upon which 
the rest of the activities throughout the organization can be executed. Provided that the 
strategies are correct, aligning other activities with them should then help the organization 
achieve its strategic intentions. 

From a strategy perspective towards actual product development, many stakeholders get 
involved. For example, board of directors, upper management, product management and 
marketing may be involved in strategy development. Once strategies are defined, the concern 
shifts to finding out which software products to develop, and which features to include in 
each product. This is the point where activities like market and competitor analysis can come 
to help. At this point, it is important to know what market needs are, what competitors have 
to offer, and what can be done to overcome those offers [33, 47]. For these activities, 
interested stakeholders can be, for example, marketing, sales, product management, and key 
customers. 

Continuing with this analysis, when products and product features have been defined, the 
next step is to start their actual development. At this point, technical know-how and the 
management of development activities are of great relevance. Product development usually 
takes place in projects; therefore project management is also a central area of concern. In 
addition to that, verifying that the product has met its quality goals before it is released is 
also important for ensuring it is going to deliver the expected value to customers. Areas of 
concern in this step relate to development, project management, quality assurance, 
documentation and training, and technical support. 

The above description opens room for some questions: 

 How to define organizational and product strategies? 

 How to use those strategies to guide software product development, thus transforming 
business goals into actual products? 

 How to identify what markets an organization can explore? How to identify the needs in 
those markets? Or how to create needs in those markets? 

 How to balance the interests of so many different stakeholders involved in the process, 
in ways to bring them together towards a common goal? 

 Having identified what product features to implement, how to distribute them in 
different product releases? 

 How to balance the clash between limited resources, product features to implement, and 
time to market? 

These questions reveal a bit of the complexity of software product development. 
Organizations in this business are faced with challenges related to communication across 
different stakeholders [11, 14, 15, 19], as well as how to translate market needs into actual 
features that can bring appealing selling points to their products [33].  

It comes as no surprise that software product requirements lie at the core of the solution to 
solve the issues presented above. Requirements are the least common denominator across the 
different stakeholders [15, 20]. They can be derived from product strategies, they can be 
elicited from market and competitor analyses, or they can simply be invented within the 
organization itself. As the process of refining high-level product strategies into actual 
product features takes place, requirements are everywhere as a common language. They 
bring together stakeholders like development, testing, project management, and marketing 
[15, 46]. 
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Requirements are also the means for preventing organizations to expend their resources in 
the development of product features that are not relevant from a sales perspective [15, 17]. 
That is, provided that the right requirements are elicited and chosen for implementation, 
development can focus on them to deliver maximum product value. Therefore, having a 
proper process to handle requirements can help organizations to focus their activities on 
developing products that have higher chances of success [2]. 

Even so industry practitioners acknowledge the importance of requirements engineering, and 
that they are in need for improvements, they do not know how to get started with it [22].  

This, along with the challenges organizations face in a market-driven environment [11], has 
motivated the development of MDREPM. In addition, another driver was the realization that 
research findings in market-driven requirements engineering are scattered throughout many 
different sources.  

5.2 Model Overview 
MDREPM is a collection of good practices in market-driven requirements engineering. It is 
a result of extensive literature survey in the field, which counts with close cooperation with 
industry, e.g. [5, 6, 11-17, 21, 28, 31, 32, 24, 36, 41, 56]. Therefore the good practices 
suggested in the model are intended to provide software organizations with useful ideas that 
they can implement to improve their requirements process. 

More than a collection of good practices, MDREPM is also an assessment model. It intends 
to provide software organizations with a quick way to assess their current practices in 
requirements engineering. This is done through a questionnaire that evaluates whether the 
good practices in the model are fulfilled by the organizations or not, and by graphical 
representation of the assessment results. The purpose of the assessment is to help revealing 
problem areas in the requirements processes of these organizations, so that they can then 
refer to the good practices and obtain guidance on how to improve upon them. 

Finally, MDREPM also intends to provide software organizations with a step by step process 
improvement path towards a better requirements engineering process. This is done by 
organizing the good practices in the model in different levels, and also indicating 
dependencies between practices that should be considered when deciding to implement 
them. 

The way MDREPM accomplishes the above is presented in detail in Appendices I and II. 
Appendix I presents the model itself, with the good practices grouped by process areas, and 
classified according to levels of maturity. Then, in Appendix II, the assessment process of 
MDREPM and the rules pertaining to it are described. 

The process areas that make up MDREPM have been identified based on a literature that 
involved references such as [1, 6, 7, 15, 20, 32, 33, 34]. The role of the process areas in the 
model is to group related practices together. They are the following: 1) Organizational 
Support, 2) Release Planning, 3) Requirements Management, 4) Requirements Elicitation, 
and 5) Requirements Analysis. The following subsections provide an overview of them. 

5.2.1 Organizational Support 
Software product development has a strong market focus, which demands organizations to 
have an outward look towards markets, competitors, as well as opportunities and threats that 
may arise from those [2, 33]. On the other hand, an inward look towards the organization 
itself is also important, for example to foster innovative thinking [47]. Ideas of new products 
or new product features that are created within the organization can potentially become a 
success if released in the market place. 
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In addition, roles and responsibilities to conduct activities related to marketing, product 
management, and requirements engineering are also relevant to ensure that ideas for product 
features get translated in actual software products by development personnel [15, 16, 20].  

These organizational aspects are needed to support the execution of a requirements process. 
Therefore, the process area Organizational Support has been identified for MDREPM. It 
contains several practices that software organizations can perform in order to give a strong 
market and strategic orientation to their businesses. In addition, this process area is also 
concerned with practices needed to setup the foundation for the development of a 
requirements process. 

5.2.2 Release Planning 
Market-driven software development is characterized by constant product evolution 
throughout continuous releases [6]. Planning a new release involves deciding which 
requirements to select for implementation within a project.  

These decisions, though, are complicated due to a series of factors. For example, software 
product development is usually constrained by short time-to-market, which often clashes 
with resource availability needed to implement desired product features [7]. In addition, the 
process of deciding which features get implemented and when can be difficult to perform 
given the sometimes conflicting interests of different stakeholders [26]. To make it even 
more complicated, there are several factors that can be considered when deciding which 
requirements to implement in a certain release. Figure 5 below shows how they affect the 
process. 

 

 

Figure 5 – Factors influencing release planning 

Organizations need to define which of the factors above they will consider, and have clear 
approaches to handle them This will lead to them making conscious decisions to get from a 
list of candidate to a list of selected requirements for a certain release project. 

The Release Planning process area of the MDEPM contains several practices to guide 
organizations throughout this process, and that they can implement to strengthen their 
requirements engineering activities. 
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5.2.3 Requirements Management 
Market-driven organizations are usually faced with high requirements influx, which can 
come from many different sources [11]. These requirements are not only of interest for 
developers who will implement them, but also for many other roles. For example, a product 
manager will be interested in a high level product feature when deciding whether it should be 
selected for implementation in a release. On the other hand, developers will need more 
details about the functionalities that compose such feature in order to develop them properly. 
Therefore, the way requirements are specified will define their audience [17, 20]. 

Requirements management takes care of that: the procedures to specify requirements so that 
they are understandable by different audiences. In addition, it is also concerned with 
controlling changes to requirements, controlling their versions, and providing proper tool 
support for managing requirements attributes, their lifecycle, as well as the relationships 
between them [3, 20]. Figure 6 below depicts these activities, in addition to a few extra. 

 

Figure 6 – Requirements Management activities 

5.2.4 Requirements Elicitation 
In a market-driven situation, potential customers can be as few as a dozen of known key 
customers, or as many as in a mass market [2].  Not only must these customers or market 
segment be considered individually when eliciting requirement but they have to be 
considered in combination with other sources of requirements as well, e.g. standards, trends, 
and regulations. Therefore, finding out which requirements should be implemented in a 
certain product is challenging. 

The Requirements Elicitation process area in MDREPM contains practices that can be used 
to identify what requirements sources can be considered, and techniques for eliciting 
requirements from them. 

5.2.5 Requirements Analysis 
As requirements are elicited, they can be specified in varied levels of detail and quality [3]. 
Some requirements may be too poorly described that they can’t be let go further without 
fixing problems in them. Other requirements may look good at a first glance, but may hide 
ambiguity that can cause misinterpretations later [3]. Requirements influx may also be high; 
in which case the amount of requirements received is more than what can be analyzed [11].  

Requirements Analysis is the process area of MDREPM that is concerned with the issues 
above. It contains practices to aid organizations in assuring the quality of their requirements, 
and to also help managing a high requirements influx. 
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5.3 Model Structure and Usage 
The previous section introduced the concept of process areas in the MDREPM. Besides that, 
other model components are sub-process areas, good practices and levels. These form the 
building blocks of the MDREPM, and are the basis upon which the two representations of 
the model are created: the Practices by Level, and the Practices by Process Area views, 
discussed below. 

The structure presented here, of components such as levels, process areas and practices, is 
inspired by the structure presented in the CMMI [63] and the REPM [24]. 

5.3.1 Representations of the MDREPM 
Figure 7 below is snipped from the model shown in Appendix I, and depicts a sample of the 
Practices by Process Area representation. 

 
Figure 7 Practices by Process Area in the MDREPM 

 
The figure also shows some of the main components of the MDREPM, namely process areas 
and sub-process areas, good practices, and their identifiers. More details about each of them 
can be found in Appendix I. 

When using the model, organizations can refer to either the view above or the Practices by 
Level representation, which provides an overview of the placement of each good practice in 
process areas and according to levels of maturity. An example of this is shown in Figure 8 
below. 
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Figure 8 Practices by Level in the MDREPM 

As the figure shows, some process areas, and sometimes sub-process areas, do not contain 
any good practices in a specific level. For example, Organizational Support concentrates 
most of its practices in lower levels (1 to 3), while Release Planning still has some practices 
in level 4. 

The advantage of Practices by Level representation is the bird-eye view it provides of the 
MDREPM. The Practices by Process Area representation can then be used along the one 
above in order to find out more details about each good practice. 

5.3.2 The Assessment Part of the MDREPM 
The MDREPM is also an assessment model. This means that organizations can use it in 
order to assess their practices in MDRE against the practices present in the model. For that, a 
questionnaire has been created. Detailed information about the assessment process and rules 
can be found in Appendix II. However, this section provides a brief explanation about it. 

The assessment questionnaire is composed of several questions (or groups of questions), one 
to assess each process area in the model. Questions can be answered in one of the following 
three ways: 
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 Yes 

 No 

 Satisfied/Explained 

If a practice is fulfilled by the organization, the answer to the question should be Yes, or No 
otherwise. On the other hand, if the practice is judged not applicable to the organization, the 
question can be answered as “Satisfied/Explained”. That is, the practice is satisfied for 
assessment purposes, but it is explained why it is not applicable. This allows the model to be 
useful for a broader range of organizations, as it does not demand them to fulfill practices 
that are not relevant to their business. 

An interesting concept out of Satisfied/Explained practices is the model lag. The model lag is 
an indicator of usefulness of the MDREPM. A high model lag exists when several practices 
are assessed as Satisfied/Explained, which means that several practices are not relevant. In 
that case, a high model lag is an indicator of low usefulness of the MDREPM.  

The assessment results, as well as the model lag, can be visualized in a graphical 
representation, which is exemplified in Figure 9 below. 

 

 

Figure 9 Assessment Results in Graphical Form 

The figure shows the overall practice fulfillment by level of a fictitious company. The Max 
MDREPM series represents the maximum number of practices that can be fulfilled in a 
certain level. The Fulfilled series represents the number of practices answered with Yes 
during the assessment. Finally, the Satisfied/Explained series is a sum of Fulfilled practices 
with Satisfied/Explained practices. That series then represents the real number of practices 
fulfilled in a certain level, some of which are fulfilled because they are not applicable 
(Satisfied/Explained). The lower the area between Satisfied/Explained and Fulfilled curves, 
the higher is the model usefulness and the lower is the model lag, and vice-versa. 

 

The above sections provided a brief overview of MDREPM. More information about the 
model can be found in Appendix I, where the model is explained in detail. Appendix II 
complements Appendix I by explaining the assessment part of MDREPM. 

5.4 MDREPM as the Bridge between Different 
Perspectives in Software Product Development  

In the industry motivation for creating MDREPM (Section 5.1), different perspectives in 
software product development were shown.  
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In that discussion, communication across the different perspectives was commented to be 
important in order to have a positive outcome, having them all working together towards 
common goals.  

MDREPM was designed in order to foster the above. That is, MDREPM contains 
suggestions of good practices that can be implemented by software organizations in order 
bring the different perspectives together through the use of an established requirements 
process. 

Figure 10 below shows how MDREPM intends to bridge the distances between all different 
perspectives.  

 

Figure 10 – MDREPM as the bridge between different perspectives in software product 
development 

The process areas in MDREPM are cross-functional in nature when looked at together.  That 
is, the practices they contain usually involve activities of different functional areas. 

Organizational Support intends to bring upper management, board of directors, product 
management, and marketing together by spreading a strategic mindset throughout the 
organization. A strategic planning mindset is important to make the organization aware of 
the context it finds itself in, and how it should proceed to gain a long term position in the 
market place where it has an advantage over its competitors [33, 47]. This process area also 
focuses on strategic planning as a way to align activities performed in other areas of the 
organization under a common framework set out by organizational and product strategies. 

Release Planning, in turn, helps bridging the distance between perspectives by defining 
which features will be implemented at what point in time, and who will get them [7]. This is 
of interest for key customers, product and project management, marketing, development and 
testing. In addition to the importance of including different perspectives, a large focus is put 
on aligning release planning activities with the product strategies. With this approach this 
process area tries to align itself with the strategic intentions of the organization as a whole. 
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Requirements Management lays out the foundation upon which the requirements process will 
be executed. This process area does that by suggesting practices on how to specify 
requirements and managing them. It provides the structure needed for issuing requirements, 
accessing them for purposes such as analysis, prioritization and selection for implementation 
in different releases. This in turn is of interest for development, project management, and 
testing. 

Requirements Elicitation has a crucial role in discovering all potential sources of 
requirements, and with this information, in finding out what requirements can be considered 
for implementation. These activities strive to capitalize on the products strengths and try to 
lessen the weaknesses of the products by, among others procedures and techniques, using up 
to date market analysis information. This process area therefore sets out the stage where all 
subsequent requirements and development activities will take place. 

Finally, Requirements Analysis helps by handling requirements overload and by assuring 
requirements are of good quality. In this way it helps ensuring the work carried out, and also 
expected by many stakeholders can be done by relying on requirements as the common 
denominator among them. 
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6 STATIC VALIDATION 
This chapter, as well as chapters 7 and 8, discuss the validation of MDREPM, the feedback 
gained from it, as well as the updates made to the model based on that feedback. The 
procedures for conducting the validations have been described in Chapter 4. 

The static part of the model validation consisted of interviews with two researchers. The goal 
of this validation was to assure that the model was in good conditions to be used in an 
industrial environment. Therefore, feedback gained through the interviews was used to 
update the model prior to the dynamic validation part. 

The preparation for the interviews consisted of an initial model review by the researchers, 
followed by an interview. MDREPM model was emailed to them, along a check list with 
items they were requested to check. An example of this checklist can be seen in the figure 
below. 

 

 

Figure 11 Part of the check list used in the static validation 

 

The two questions asked in the check list had the purpose of evaluating whether each of the 
practices in the model was applicable from an industry perspective and whether the 
descriptions were well motivated.  

Unfortunately, due to time constraints, none of the researchers were able to use the check list 
to its full extent. The reason is that MDREPM document delivered to the researchers had 
around 70 pages, and almost 80 practices altogether to be verified with the check list above. 
Therefore, alternative approaches to the validation were used, as described below. 

6.1 First Static Validation 
The first static validation took place with Mr. Patrik Berander, as described in Chapter 4. In 
Mr. Berander’s case, the check list was only used informally. The procedure for the 
validation consisted of a four-hour interview. The interview was semi-structured in that the 
checklist served as a guide when verifying the practices in the model. The researcher 
provided his comments orally, and did not review the model practice by practice using the 
checklist beforehand. 
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However, Mr. Berander provided extensive feedback on the model structure and on the 
applicability of its practices from his perspective. The following list summarizes this 
feedback. 

6.1.1 Practices about Elicitation Techniques 
The researcher commented on the practices about elicitation techniques. The comment was 
about the difficulty in placing techniques in different levels. Levels in MDREPM have the 
purpose of recommending an order of implementation for practices. However, different 
elicitation practices will be applicable to different companies, and some in lower levels may 
not be needed to implement before techniques in higher levels. 

This is a valid point. However, the fact that MDREPM offers the possibility of saying that a 
practice is not applicable to an organization solves the problem mentioned by the researcher. 
During the assessment, organizations can say that a practice is Satisfied/Explained (see 
Appendix II). This means that, if an elicitation technique is not appropriate for an 
organization, they can say it the practice is satisfied and explain why it is not applicable.  

6.1.2 Grouping of Related Practices into Sub-Process Areas 
One important comment that the researcher made was that related practices should be 
grouped together. Initially, except for the Requirements Management process area, all other 
process areas in MDREPM did not have any grouping of related practices. This made the 
model reading and understanding less pedagogic.  

The researcher in the second static validation made a similar comment. The updates to the 
model regarding this feedback are described in the discussion section (6.3). 

6.1.3 Presentation Order of Practices 
When reviewing the model, the researcher pointed out that the order in which practices were 
presented was not considering whether they were basic or advanced. This was in the 
“Practices by Process Area” representation of MDREPM, which describes each good 
practice according to the process area they belong to.  

The suggestion was to present practices within each process area also considering the order 
in which they are shown in the “Practices by Level” representation. That representation 
places basic practices in lower levels and more advanced practices in higher levels.  

By ordering practices within each process area considering that criterion, the “Practices by 
Process Area” representation would become more pedagogical. This suggestion was 
considered during the model update following the static validation. 

6.1.4 Not Applicable Practices 
One practice in MDREPM was judged not very suitable for a market-driven environment. 
MDREPM used to have a practice in Release Planning called “Strive for short release 
projects”.  Short release projects are not always possible in a market-driven situation given 
the usual marketing-set release dates. The length of projects is more dependent on the release 
date than the wish of having it lasting for a certain period of time. 

The researcher in the second static validation, to be described later, has also made a similar 
comment about the practice in question. Therefore, the practice has been removed from 
MDREPM for being controversial. 

6.1.5 Miscellaneous Comments 
Some miscellaneous comments that Mr. Berander made are listed below. 
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 Suggestions of related practices: in many opportunities, the researcher noted practices 
that could be mentioned as related to other practices. These were noted down and 
updates to the model considered them later. 

 Merging of practices: some practices were considered similar or sometimes were seen as 
taking care of too specific details. Therefore, merging was recommended to better 
structure the model. One example was with two requirements prioritization practices: 
one to prioritize requirements on feature level and another on functional level. These 
were merged into a new practice for prioritizing requirements in different abstraction 
levels.  

 A general comment about the model was made about the definition of the term “good 
practice”. If a practice is good or not to be used, it is somewhat dependent on the 
organization looking at it. In addition, because the model tries to be of general use and 
attempts to reach a broad number of organizations, some good practices may not be 
applicable to all cases. Although MDREPM counts on the Satisfied/Explained option 
during assessment, Mr. Berander’s comment was taken into consideration when writing 
the introduction to the model and the good practices themselves. The wording 
throughout the whole model was revised to make clear that MDREPM does not provide 
the ultimate truth about what good practices are for market-driven requirements 
engineering. The general point made in the model is that MDREPM tries to help 
organizations in developing their requirements engineering processes by providing them 
with a collection of good practices identified from literature in a single place, to which 
they can refer to in order to get guidance for improvement. However, MDREPM does 
not enforce the implementation of all practices; rather, organizations should see the 
applicability of each practice for their case. 

6.2 Second Static Validation 
The second static validation took place with Mr. Richard Berntsson Svensson, from Lund 
University. The procedure for this validation consisted of the following. Mr. Svensson was 
emailed MDREPM document along the checklist presented in Figure 11. Given time 
constraints, he used the checklist to review 2 process areas only: Release Planning and 
Requirements Analysis.  

The review was done according to the checklist. For both process areas, Mr. Svensson 
provided written comments on the applicability of practices to industry and whether they 
were well motivated or not. Following this initial review, a two-hour interview was 
conducted in which Mr. Svensson presented his criticism to the model, as well as his 
comments in the checklists. The following sub-sections summarize the major points 
discussed. 

6.2.1 Prioritization Practices in Release Planning 
The researcher made a comment on the prioritization practices presented in the Release 
Planning process area. The comment was about the fact that no practices consider non-
functional requirements during prioritization. This was true, and the reason for that was that, 
to the best of our knowledge, there are no formal prioritization techniques that can consider 
trade-offs between non-functional requirements, in ways to prioritize some on behalf of 
another.  

Still about prioritization techniques, Mr. Svensson commented that the practice “Prioritize 
requirements on function level” could be too detailed to be used in a real industry 
environment. According to him, the technique would add one more step in the prioritization 
process which would not be always necessary.  
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Based on this feedback, the practice “Prioritize requirements on function level” was 
combined with “Prioritize requirements on feature level”, generating the new practice 
“Prioritize requirements on multiple abstraction levels”. Function level prioritization was 
then rewritten to be a possible addition to feature level. The decision to merge the practices 
was taken mostly because Mr. Berander also made a similar comment about it during the 
first static validation. 

6.2.2 Not Applicable Practices 
Similarly to Mr. Berander, Mr. Svensson also criticized the practice “Strive for Short 
Release Projects” in the Release Planning process area.  According to him, short release 
projects in a pure market-driven situation may not be so realistic. In the sense that projects 
are time-boxed by release deadlines, or sometimes just cannot be short because technological 
challenges for developing features may make projects last for too long. 

Given the similar view of the two researchers, the practice in question was removed from 
MDREPM. 

6.2.3 Change in Model Presentation 
During the interview, it was discussed that MDREPM was very big (78 practices), and that 
the initial presentation of the model could make it look a bit overwhelming to organizations.  

MDREPM has two representations: (i) “Practices by Process Area”, and (ii) “Practices by 
Level” (see Appendix I). Initially, that was the order in which they showed up in the model 
document. The problem with that was that the first representation took over 40 pages, and 
did not provide a good overview of which practices are basic and which are advanced. 
Therefore, the initial presentation of MDREPM was not very pedagogic, reason why it could 
make it look overwhelming. 

That is a valid point. If the model does not guide organizations on the understanding of 
which practices to implement and when, it becomes difficult for them to know where to start 
with an improvement process.   

Mr. Svensson suggested that (ii) could be presented before (i), thereby offering a quick 
glance of all the practices in the model in a classification by level, and by process area within 
each level. This approach is more pedagogic in the sense that it allows organizations to first 
have an overview of the whole model structure with its process areas, practices and levels, 
before diving into details of each practice. It also allows them to see a recommended order of 
implementation of practices based on their placement in levels. 

6.2.4 Model Structure and Size 
One of the main criticisms of Mr. Svensson regarded the size of the model. According to 
him, it had too many practices, which could make it difficult to be easily used in industry. 
His argument concerned the fact that organizations are interested in adopting easy to use 
practices that can be combined with their current practices in requirements engineering, in 
ways to not cause radical changes.  

We agree to this point to some extent. The model is indeed big in the sense that its final 
version has 76 practices. However, we believe that the way the model has been designed 
helps fighting the problem of organizations feeling overwhelmed by the amount of practices 
to be implemented.  

Firstly, MDREPM organizes practices by levels and process areas, and nearly every practice 
is annotated with related or required practices. This provides an easy way for organizations 
to get the big picture of what practices can be implemented to develop a market-driven 
requirements engineering process, and the dependencies between these practices. 
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Secondly, MDREPM does not enforce the implementation of all practices. The 
“Satisfied/Explained” feature in the model assessment (see Appendix II) allows 
organizations to justify whether a practice is not applicable to their case, thereby allowing 
them to ignore such practices for improvement purposes.  

Finally, MDREPM’s main goal is not to encourage organizations to achieve high maturity 
levels just for the sake of it. Rather, MDREPM wants to show organizations the big picture 
of what a market-driven requirements engineering process could look like. This is done by 
the presentation of the process areas and practices within them, all of which are classified by 
levels and annotated with related and required practices. Organizations can then see what 
practices are applicable and start implementing them. MDREPM also suggests the order of 
implementation of practices, but leaves it open to the organizations which ones to pick.  

Therefore, even though the model has several practices, the way the model is organized, and 
the rules pertaining to it can lessen the symptoms of the view that it would be overwhelming 
for organizations to use it. 

6.3 Impact of Static Validation on MDREPM 
The two static validations described above played an important role in improving MDREPM. 
The next version of the model incorporated important feedback regarding the model 
structure, its presentation, and the wording used to describe the practices. 

The most significant changes incorporated into the model regarded its structure. All process 
areas (except for Requirements Analysis) now group related practices into sub-process areas. 
This is unlike the initial version when only the Requirements Management process area had 
sub-process areas. The following table summarizes the new structure of the model. 

 

Process Area (PA) Sub-Process Areas Number of Practices 

Organizational Support -  8 

 Strategy 6 

 Marketing 8 

Release Planning - 8 

 Prioritization 8 

Requirements Management - 1 

 Configuration Management 4 

 Requirements Traceability 3 

 Requirements Specification 6 

Requirements Elicitation - 8 

 Techniques 6 

Requirements Analysis - 10 

Total  76 

Table 1 Model Structure after Static Validation 
The table shows the process areas and sub-process areas along with the number of practices 
in each of them. When a dash (“-“) is shown, that means the process area in question also has 
practices directly under it rather than through a sub-process area.  

Due to time constraints, some feedback from Mr. Berander and Mr. Svensson could not be 
taken into consideration for the current version of the model. These involve the following: 
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 Metrics for Requirements Management: a suggestion of including a practice to use 
measurements on the requirements process has been made. This is a relevant point that 
should be taken into consideration in a future version of the model. 

 Requirements Prioritization: it has been suggested that prioritization practices be divided 
in different levels of MDREPM. Lower levels would include very simple prioritization, 
e.g. by considering one aspect of a requirement, and subsequent levels would add new 
aspects.  

 Consideration for change requests in prioritization: in some projects, change requests 
may be many and therefore could be subjected to prioritization as requirements do. 
MDREPM could include a practice for handling this situation as well. 

 Coverage of non-functional requirements: the current version of MDREPM does not 
cover non-functional requirements to a great extent. This type of requirement is 
acknowledged in the literature as a relevant one and therefore should be given more 
attention in a future version of the model.  

Although the points above have not been taken into consideration now, the updates made to 
the model from its initial version were significant. We thank the researchers for their time 
and the feedback they provided. 
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7 DYNAMIC VALIDATION - CASE STUDIES 
This chapter describes the dynamic validation of MDREPM. This part consisted of case 
studies with three different organizations: Ericsson AB, Telenor Sverige AB, and UIQ 
Technologies AB.  

As mentioned in the discussion of the research approach (Chapter 4), the dynamic validation 
consisted of an assessment of the requirements engineering practices of the aforementioned 
organizations using MDREPM. This had the purpose of evaluating the model usefulness and 
applicability in industry.  

For each case study, the overall assessment results are presented, in the form of tabular and 
graphical representation of practice fulfillment by level. It should be highlighted, though, 
that the order in which the assessment results are presented in this chapter is not in any way 
related to the order of the presentation of the organizations above. 

This approach has been chosen because the purpose of the dynamic validation is not to 
compare the maturity of requirements engineering processes of different organizations, nor 
to reveal it publicly. Rather, the purpose here is to demonstrate how MDREPM can be used 
in an industry context, and how the presentation of assessment results can be used to target 
improvements.  

In order to further promote the anonymity mentioned above, the analysis of the assessment 
results for the case studies is not presented fully here. Rather, only an overview is shown, 
which is based on the overall practice fulfillment by level. Moreover, practices that are not 
fulfilled are not explicitly mentioned; rather, they are commented on a general level. The 
participating organizations receive a more complete document with the analysis of the 
assessment results, which also contains suggestions of practices that need to be addressed. 

The remaining of this chapter describes the outcome of the case studies. A discussion of the 
conclusions regarding the dynamic validation then follows in Chapter 8. An explanation of 
the result presentation using graphs is given in Appendix II. 
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7.1 Case Study A 
The first case study was performed according to the approach described in Section 4.2.3 
(Dynamic Validation). The organization that collaborated in this part is referred to as 
“Organization A”.  

 

Figure 12 Overall Assessment Results for Organization A 

Level Fulfilled Not Fulfilled Satisfied/Explained Satisfied/Explained + Fulfilled 
Level 1 8 7 0 8 
Level 2 15 4 1 16 
Level 3 6 17 0 6 
Level 4 3 8 0 3 
Level 5 2 4 0 2 

Table 2 Overall Assessment Results for Organization A 
The graph of practice fulfillment indicates that the company has some potential for 
improvement in its requirements engineering process. The analysis below is not only 
retrieved from the graph and table presented above, but counts on additional information 
from the answers to the questionnaire used during the assessment.  

The practices not fulfilled on Level 1 mainly reside in the process area Organizational 
Support. The results indicate that a long term view when it comes to the organization and the 
products are lacking. Since there is no long term planning and the organization turns to key 
customers for requirements, few practices in Requirements Elicitation are therefore fulfilled. 

Level 2 does not contain pure indicators as to what is missing in the specific process areas. 
However, it shall be noted that several of the basic practices in the process area 
Requirements Management are fulfilled which is seen as beneficial for future improvements 
efforts. 

By observing Figure 12 it becomes clear in a quick glance that Level 3 is the area which 
needs improvements the most. Among several problem areas is the lack of a more advanced 
tool support for requirements management. This lack leads to that several other practices in 
requirements management become hard to fulfill, as they depend on tool support. 
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In Level 3 of MDREPM, some basic practices are introduced in the process area Release 
Planning, and in Level 4, this process area is the main focus. However, due to the lack of 
fulfillment of practices from Requirements Management, in combination with the lack of 
long term planning identified in Level 1, it is therefore understandable that Release Planning 
practices have not been fulfilled by Organization A. This is due to the fact that MDREPM 
positions Release Planning as building upon basic Organizational Support and Requirements 
Management practices, which the organization does not implement. 

This short analysis leads to a recommendation, which is for the organization to work on 
setting up the missing practices in levels 1 and 2, and only then focus on its bigger problem 
area, which takes place in practices of levels 3 and 4. 

7.2 Case Study B 
The second case study was conducted in Organization B, and distinguishes itself much from 
first case study, as can be seen in Figure 13. 

 

 

Figure 13 Overall Assessment Results for Organization B 

 

Level Fulfilled Not Fulfilled Satisfied/Explained Satisfied/Explained + Fulfilled 
Level 1 13 2 0 13 
Level 2 18 1 1 19 
Level 3 21 2 0 21 
Level 4 7 3 1 8 
Level 5 1 3 2 3 

 Table 3 Overall Assessment Results for Organization B  

As the graph and table above show, Organization B has a relatively mature requirements 
engineering process, with just a few practices that are not fulfilled up to level 3, and a few 
more in levels 4 and 5. 
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No one process area was identified as specifically problematic during the second case study. 
In other words the practices that were not fulfilled in the levels were spread over several 
process areas. However, what is interesting to observe is that levels 1, 2, and 3 are almost 
completely fulfilled but level 4 and 5 are have more unfulfilled practices. Even if some of the 
non-implemented practices on these higher levels could be addressed (since the prerequisite 
practices are fulfilled), it is not recommended to do so prior to dealing with the unfulfilled 
practices in the lower levels.  

The practices in the lower levels intend to give more immediate benefits than the practices in 
the higher levels, which are intended to refine already implemented ones in the lower levels. 
In the case of Organization B, which already has a well established requirements engineering 
process, it is suggested that it first incorporates missing basic practices, and only then focus 
on the most advanced ones in levels 4 and 5. This shows that, on a high general maturity, 
minimum amount of effort with maximum amount of benefit are expected if these lower 
level practices are fulfilled. 

7.3 Case Study C 
The third and final case study results are presented in Figure 14 and Table 4 below. 
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Figure 14 Overall Assessment Results for Organization C 
 

 
Level Fulfilled Not Fulfilled Satisfied/Explained Satisfied/Explained + Fulfilled 

Level 1 10 5 0 10 
Level 2 17 2 1 18 
Level 3 19 4 0 19 
Level 4 8 2 1 9 
Level 5 4 1 1 5 

Table 4 Overall Assessment Results for Organization C 

The overall fulfillment of practices in the levels is fairly high. Many of the practices that are 
fulfilled in the lower levels are then built upon in the higher levels.  
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The practices in the process areas Requirements Management, Release Planning, and 
Requirements Analysis are almost completely fulfilled.  However, this means that the 
unfulfilled practices are mainly from the process areas Organizational Support, and 
Requirements Elicitation. These need attention in order to reduce chances of causing 
problems in the future. For example levels 1 and 2 contain a total of seven unfulfilled 
practices. Out of these, there are five practices from the process area Organizational Support. 
One additional practice to these five was from the same process area but was regarded as not 
applicable (Satisfied/Explained). The main improvement intentions should therefore be 
focused in the missing practices from Organizational Support.    

In the higher levels (3-5), unfulfilled practices from Requirements Elicitations are 
dominating. However, given the current customer relations situation in the case of 
Organization C, are these practices not considered as important to introduce as the ones in 
Organizational Support mentioned above. 

The major findings from the case studies presented above and how these can and have 
improved the MDREPM are further discussed in the next chapter.  
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8 DYNAMIC VALIDATION – DISCUSSION 
The dynamic validation part of MDREPM involved three companies, out of which two are 
relatively mature in their requirements engineering processes. In all cases, the model has 
been both acknowledged as useful and criticized. The following sub-sections make an 
analysis of the main findings from the three case studies. 

8.1 Feedback on the Model 
One positive experience when running the case studies was to see interviewees being 
surprised when asked about a practice that they did not implement yet, but which sounded 
like a very good idea to them. This happened, for example, with a practice about 
requirements prioritization that considered requirements risk as an aspect. A company 
representative found that it would be very useful to include a risk attribute in their 
requirements specification, so it could be used during prioritization. 

The case studies also revealed improvement potential to the model. The following sub-
sections summarize the suggestions that have been made by the company representatives. 

8.1.1 Answer Types 
During the case studies, one of the company representatives raised the idea of using a 
different approach to the assessment questionnaire. Rather than using Yes/No questions, it 
was suggested that a scale could be used instead, e.g. 1 to 5. The scale would be used to rate 
the extent to which a practice is implemented. 

Initially, there was an idea of using such a scale for the assessment questionnaire. However, 
this would make the computation of the assessment results more complicated, and the 
interpretation of these results as well. For example, if a company rates most of its 
requirements engineering practices as being 3 in a scale from 1 to 5, are those practices in 
such a state that they do not be looked at for improvement? If they do, how to know what is 
missing in the practice so it can be rated as a 5? 

Even though the scale would make it easier for interviewees to answer the assessment 
questions, we still think that Yes/No questions are a better approach, and encourage 
companies to answer No in case they do not see a practice as completely fulfilled. The 
reason for this is that answering a No will make the assessment results in the graphical 
representation clearly show that there is room for improvement in some point of the 
requirements process. 

It should be reminded that the main objective of MDREPM is not to rate companies in a 
certain level of maturity. The model does not encourage the pursuing of a higher level just 
for the sake of it. Rather, it encourages companies to acknowledge their problems, even if 
they are partially solved. The model then tries to help companies to solve such problems by 
offering a description of a good practice in requirements engineering that can be 
implemented to improve their requirements process. 

8.1.2  Suggestions of Practices 
Some practices that were not present in the model have been suggested as being useful from 
the perspective of some of the companies. The following is a summary of these suggestions. 
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8.1.2.1 How to write good requirements 
One interviewee has reported that it often happens that requirements come in very different 
levels of detail, and that people who specify requirements are not always aware of the right 
level of detail to write for a given situation.  

MDREPM contain a practice for encouraging companies to specify requirements in different 
level of abstraction. This comes as a way to solve the issue reported above. However, 
MDREPM does not contain detailed directions on how such requirements should be written.  

As a matter of fact, writing good requirements is a difficult task and entire chapters in books 
exist to cover such topic.  We therefore think that this issue is out of the scope of MDREPM, 
where descriptions of practices are supposed to be short and concise.  

8.1.2.2 A Requirements Analysis Lead Role 
One of the interviewees made a suggestion of having a defined role of a Requirements 
Analysis Lead.  

According to the interviewee, it is important that a person be overseeing the whole analysis 
process, questioning requirements and decisions made on them, and eliminating all 
assumptions before the requirement is implemented. In that spirit, the more questions are 
about a requirement, the more information is to be clarified during a pre-study phase, and the 
fewer assumptions about the requirement will exist. This in turn will lessen the risks that a 
requirement be misinterpreted during implementation. 

MDREPM contains a practice for defining roles and responsibilities for the requirements 
process. This suggestion is considered to be incorporated in a future version of the model as 
an example of roles and responsibilities for that practice. 

8.1.2.3 Care for Supplier Deliveries 
Another suggestion coming from a company representative relates to caring for supplier 
deliveries. In some situations, the market-driven organization may be part of a larger supply 
chain, where dependencies on, e.g. software components from other organizations may cause 
delays, or even obsolete requirements depending on delivery times.  

Although dealing with time aspect is more of a project management responsibility, the fact 
that some organizations have to plan their requirements based on other organizations’ 
software requirements is indeed an issue. This could be taken care of by practices related to, 
for example, managing software requirements for COTS (commercial off-the-shelf) 
software. This suggestion is therefore considered for a future version of the model. 

8.2 Applicability of the Model 
The general opinion about the model from all three companies6 was that it provided a 
comprehensive coverage of what is involved in defining a market-driven requirements 
engineering process. 

Moreover, company representatives were unanimous in confirming that the practices in the 
model are, or could be, useful for their cases. This is confirmed by the very low number of 
answers to the assessment questions that used Satisfied/Explained as the answer option.  

                                                      
6 The three companies that participated in the dynamic validation of the MDREPM version 0.9 are 
considered either medium or large sized companies (more than 120 employees). 



 48

In MDREPM terms, having a low number of questions answered with Satisfied/Explained is 
an indicator of a low model lag. The model lag, as explained in Appendix II, is a measure of 
the applicability of the model. A high model lag exists when many assessment questions are 
answered with Satisfied/Explained. That is, when organizations feel that a practice from 
MDREPM is not applicable to their case, they therefore do not say they fulfill it or not, but 
rather say that the practice is not relevant for their case.  

The graphs of the assessment results in the case studies presented above clearly depict the 
low model lag, as the Satisfied/Explained curve is always very close to the Fulfilled one. 

8.3 Model Size vs. Assessment Time 
During the static validation, it was mentioned that the size of MDREPM could pose an issue 
to its usability in industry.  

So far as the assessment part of the model is concerned, this has not been a problem. The 
three case studies conducted during the dynamic validation occurred without any problems, 
and within the expected time of 2 hours for the assessment interview. It should be reminded 
that during this time, 76 questions are asked, one per each practice in MDREPM. As 
questions are of Yes/No type, it is usually fast to answer them, although in some cases 
company representatives find it difficult to use such a black and white approach to evaluate 
their requirements process. 

One of the goals of MDREPM was to provide a fast assessment, whereby problem areas in 
the requirements process could be easily identified. Given the results obtained with the three 
case studies, we believe MDREPM has achieved its goal.  

The overall assessment for any of the three companies did not take more than 3 hours, 
computing the interview time plus the analysis of the answers in a spreadsheet in order to 
generate the graphs of the results. This could even be made faster by automating the analysis 
of the answers. In the case studies, answers were noted down on paper and then transferred 
to a spreadsheet. If a spreadsheet is used for collecting the answers, the assessment results 
could be shown immediately after answering the questionnaire, even in the form of different 
graphs (e.g. overall results, results by process area, etc). 
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9 FUTURE WORK 
This thesis has discussed the path taken up to the release of MDREPM 0.9 and thereby the 
first milestone of the model evolvement. In order for the model to be accepted in industry 
further steps need to be taken. These and their intentions are discussed below.  

9.1 Provide Organizations with Assessments Results 
One of the total five first steps that follow the release of MDREPM 0.9 is to provide the 
three organizations that participated in the dynamic validation with a detailed report 
discussing individual assessment results. These reports will contain, except from the results 
presented in Chapter 8, additional graphs containing results for each process area of 
MDREPM. This way, it become easier and quicker to understand which areas need to be 
addressed. The graphs will be followed by a more detailed result description containing 
specific practices that needs addressing first in that process area. 

The participating organizations have all shown their interest for the model and therefore the 
results will be provided to them in combination with MDREPM 0.9 (Appendix I). With 
these, it is expected that the organizations will be able to provide constructive criticism. This 
information will then be considered when updating the model prior to release 1.0. 

9.2 Publish a Paper 
The next step involves writing a paper with the intention for it to be publicized in a journal. 
This paper will discuss not only many of the aspects discussed in this thesis but also the steps 
taken up to the release of MDREPM 1.0. The work in this step is scheduled to begin in 
quarter one 2007. 

9.3 Provide Automated Result Presentations 
The third step of our work is to provide organizations, not only the ones participating in the 
first dynamic validation, but any other interested in MDREPM, with a spreadsheet which 
contains automated calculations and results presentations of the assessment results. 
Organizations that obtain the spreadsheet can then perform their own assessment by 
answering the questionnaire in the spreadsheet and then analyzing the results from the 
graphical representations. 

The spreadsheet will be published and made available for download on MDREPM’s 
homepage (www.mdrepm.com). This is just a temporary solution that organizations can use 
to perform a quick and cost-free assessment of their requirements process. The objective, if 
there is an interest in industry for the model, is to provide organizations with a tool which 
will be available on MDREPM’s homepage. This tool is further discussed in section 9.5. 

In addition to this spreadsheet, the model as well as this master thesis report will be available 
for download. 

9.4 Validate MDREPM further in Industry 
In order to verify the accuracy of the model further validations in industry will be performed. 
Depending on the progress of the above intended steps, this information will be used for 
further update of the model. Since there have been interest to perform further assessments 
with MDREPM the potential information gathered from these can then be used when 
updating the model for release 1.0. 
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However, prior to the release of the tool (discussed in the next chapter), the assessment need 
to be performed through interviews. If organizations download the spreadsheet and perform 
the assessment by themselves the information cannot be obtained and used for the 
evolvement of the model. It is therefore important to encourage them to submit their results 
in order to contribute to this evolvement before the release of tool. 

9.5 Provide Tool Support for MDREPM 
The last step is to provide organizations with an even easier, quicker, and cost-free 
assessment through an online tool that can be made available on MDREPM’s homepage. 

This tool was initially planned as part of this Master Thesis, but was not implemented due to 
time constraints. The main features it provides are the following. 

 Online questionnaire - containing the questions presented in Appendix II 

 Graphical result presentations – different graphs e.g. overall practice fulfilment by level 
and process area. 

 Descriptive results presentations – list of e.g. all practices fulfilled, all practices not 
fulfilled, practices not fulfilled in a process area, and practices not fulfilled in a level. 
The individual practice can then be clicked for further description of that practice. 

 Comparison between results – possibility to obtain and compare through graphical and 
statistical representations results from the assessments performed on different occasions. 

With this tool more accurate assessment results can be obtained. Several assessments can be 
performed simultaneously, not only by different organizations but also within the same 
organization. This approach will therefore provide the organization with multiple views of 
their requirements process rather than one e.g. marketing departments, product managers, 
finance departments, requirement managers, and project managers’ views. This would allow 
for a triangulation approach, which can enable a more accurate assessment result. In 
addition, it will spread the different viewpoints on the requirements process over several 
departments in the organization. With this awareness gained through online tool usage and 
results, the organization can align their improvements efforts and thereby increasing their 
overall return on investment. 

The information gathered from the online tool can be used to update and verify the model 
further as well. 
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10 CONCLUSION 
This Master Thesis has presented the Market-Driven Requirements Engineering Process 
Model (MDREPM).  

MDREPM was motivated by the many challenges organizations face when developing 
software in a market-driven environment. In addition, it was motivated by the lack of an 
initiative in the field of market-driven requirements engineering towards the development of 
a model that could gather research findings in ways to make them easily accessible by 
industry practitioners.  

MDREPM achieves that by offering organizations an assessment tool which can reveal 
problem areas of their requirements process in a quick and cost-effective way. Moreover, the 
model provides a graphical representation of assessment results which can pinpoint weak 
areas in a quick glance. Organizations can then refer to the collection of good practices of 
MDREPM and find guidance through them towards an improved requirements process. 

The thesis has described the process of creating MDREPM, as well as the validation 
procedure employed in order to ensure that the model is useful for industry practitioners. The 
outcome of the validation process indicates that the model has been appreciated. In the three 
case studies run with software organizations, a unanimous opinion has been found about 
MDREPM: that it does provide a good coverage of the issues related to market-driven 
requirements engineering, and that the model could be useful for driving improvement 
efforts in requirements engineering. 

10.1 Research Questions Revisited 
When this research was setup, some research questions were created in order to guide the 
work throughout the project. These questions are now revisited in order to see how the 
outcome of the research has answered them. 

1) What are the main process areas in MDRE and what can be considered good practices in 
them? 

The main process areas of MDRE have been identified from an extensive literature survey in 
the field. Five have been identified, namely Organizational Support, Release Planning, 
Requirements Management, Requirements Elicitation, and Requirements Analysis. These 
process areas are at the heart of MDREPM, and provide the framework upon which the good 
practices in MDRE are structured. More details about which good practices have been 
identified can be found in Appendix I, where MDREPM is described. 

2) How can market-driven software organizations obtain an assessment of their RE 
practices? 

The approach to assessing RE practices of market-driven software organizations was 
inspired by previous work in the field. The assessment process of MDREPM inherits good 
part of the work done in REPM [24], which is the counterpart of MDREPM for bespoke 
requirements engineering. 

Basically, the assessment consists of a questionnaire, whose questions are asked during an 
interview with a representative from the interested organization. More details about the 
assessment process of MDREPM can be found in Appendix II. 

3) How can the assessment be made quick, cost-effective, and helpful to these organizations? 

This question led to the formulation of the assessment questionnaire as being of the form of 
Yes/No questions.  
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One question, or a group of questions, is asked for every practice in MDREPM, in order to 
find out whether the interested organization fulfills it or not, or whether the practice is not 
applicable to the organization. 

When leading the interview, the assessor then focuses on finding out one of three answers 
from the interviewee: Practice is fulfilled, practice is not fulfilled, or practice is not 
applicable. This makes the assessment quick and cost-effective. The current version of 
MDREPM has 76 practices, and these can all be assessed in a matter of 1 hour and a half to 
two hours, as experienced in the case studies. 

Besides being quick and cost-effective, the graphical presentation of the assessment results 
yields an overview of where potential problem areas reside. This is in turn helpful to 
organizations as they can easily see where they should focus improvements efforts on. 

4) Once presented with assessment results, how can market-driven software organizations 
find ways to improve upon their weaknesses in requirements engineering? 

MDREPM organizes practices by process area and by level of maturity. The placement of 
practices in different levels considers a recommended order of implementation. Therefore, 
when analyzing assessment results, organizations can consider practice dependencies as 
shown in MDREPM in order to find guidance for improvement.  

10.2 Contribution of the Thesis  
The contributions of this Master Thesis are outlined below. 

10.2.1 A Vehicle for Spreading Research Findings in MDRE 
One of the contributions of MDREPM is that it allows for spreading throughout industry 
state-of-the-art research findings in MDRE. By providing a collection of over 70 practices, 
divided in 5 different process areas, MDREPM concentrates in one place a concise 
description of procedures that can be implemented by software organizations.  

With that, it is expected that MDREPM helps lessening the gap between research conducted 
within academia, and current industry adoption of research findings. 

10.2.2 A Reference Model for MDRE 
As of today, MDREPM has gone through one static and dynamic validation effort. In this, 
feedback from researchers and software organizations was gathered in order to improve the 
model. More validation steps are planned for MDREPM, after which the idea is to improve 
the model in ways that it could become a reference model for MDRE practices.  

10.2.3 Quick and Cost-effective Assessment of MDRE Practices 
MDREPM is also a contribution to industry practitioners. The assessment process of 
MDREPM allows for quickly revealing problem areas of the requirements process of 
interested organizations. This provides time-constrained industry practitioners with the 
benefit of not having to spend time finding out which practices could be implemented. The 
model provides these practices with concise and helpful descriptions, in a recommended 
implementation order, which can guide organizations in their improvement efforts. 
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Market-Driven Requirements Engineering Process 
Model (MDREPM) 
The area of requirements engineering is largely acknowledged for its importance in 
successful software development. This stems from the fact that requirements are at 
the core of many activities, including project management, software development, 
and testing. Being at the core of different functional areas, requirements can be seen 
as the lowest common denominator between them, thus working as a means of 
communication.  

Research in classical requirements engineering is not short of studies on techniques 
and processes that can help software organizations to improve their businesses by 
introducing good practices in requirements handling. By classical requirements 
engineering it is meant the type that occurs between software organizations that 
develop a customized software system for a specific customer, which is also known 
as bespoke requirements engineering (bespoke RE). 

In contrast to that, there exists the market-driven approach to requirements 
engineering (market-driven requirements engineering or MDRE). This is the case 
applicable to software organizations that develop software to a market, which can be 
a combination of a number of known customers or, on another extreme, a mass 
market where customers cannot be clearly pinpointed. 

In MDRE, several challenges arise as compared to the classical bespoke RE. 
Software organizations in a market-driven situation are faced with competition, the 
need for strategic planning, and the need for a market orientation to their businesses 
where strong marketing know-how is necessary to identify market opportunities. 
However, it should not be forgotten that these issues should all be reconciled with 
technical product development. Translating business goals into product features that 
add appealing selling points to software products becomes a challenge as the number 
of functional areas, and therefore perspectives in a market-driven situation augments 
(e.g. marketing, business, management, development). This challenge is about 
getting all perspectives on the same page, in ways that they can all work together to 
deliver maximum business benefit to the software development organization, 
whereas also providing customers with high value for the money they spend on 
products. 

Classical requirements engineering does not contemplate techniques and processes 
for covering market-driven needs. Recently, though, research in requirements 
engineering started to pay more attention to that, and through collaboration with 
industry, techniques have been created to handle the specific needs of market-driven 
software organizations. 

However, there is a gap between industry practice and research. It is not uncommon 
that industry practitioners are unaware of latest research findings. In addition, the 
mindset that academia is sometimes far from real world problems is unfortunately 
still common.  

In a step to minimize that gap, this work presents the Market-driven Requirements 
Engineering Process Model (MDREPM). The main objective of this model is to 
spread the latest research findings in market-driven requirements engineering to 
industry practitioners. In addition, this model also has the purpose of showing that 
research in software engineering in general, and especially market-driven 
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requirements engineering, is more and more concerned with solving real world 
problems that industry has been facing.   

The MDREPM is a collection of good practices in market-driven requirements 
engineering. It is a result of extensive literature research in the field, which counts on 
empirical studies in contribution with industry. Therefore the good practices 
suggested in the model are intended to provide software organizations with useful 
ideas that they can implement to improve their requirements process. 

More than a collection of good practices, the MDREPM is also an assessment model. 
It intends to provide software organizations with a quick way to assess their current 
practices in requirements engineering. This is done through a questionnaire that 
evaluates whether the good practices in the model are fulfilled by the organizations 
or not, and by graphical representation of the assessment results. 

Finally, the MDREPM also intends to provide software organizations with a step by 
step process improvement path towards a better requirements engineering process. 
This is done by organizing the good practices in the model in different levels, and 
also indicating dependencies between practices that should be considered when 
deciding to implement them.  

In order to get an understanding of what motivated the creation of the MDREPM, the 
following section describes the problem it addresses. Later sections describe its 
organization and how it can help software organizations to improve their MDRE 
process. 

The Different Perspectives in Software Product Development 
Software product development is characterized by the presence of different 
perspectives, mostly due to internal and external stakeholders present in the 
development organization. It is a complex environment where interests from 
different parties play a role in decision making, and where a good interaction 
between them becomes crucial for maximum business benefit. 

Figure 1 below summarizes some of the different perspectives that can be typically 
found in many software product development organizations. It also shows some of 
the needs they have in order to perform in a market-driven environment. 
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Figure 1 - Different perspectives in software product development 

In a market-driven context, a strategic mindset in the organization can help by 
positioning it in the market in ways that put it in a good situation with respect to 
potential competitors. This can take place by defining organizational strategies, 
which are then refined through product strategies. The strategies set the context upon 
which the rest of the activities throughout the organization can be executed. Provided 
that the strategies are correct, aligning other activities with them should then help the 
organization achieve its goals. 

From a strategy perspective towards actual product development, many stakeholders 
get involved. For example, board of directors, upper management, product 
management and marketing may be involved in strategy development. Once 
strategies are defined, the concern shifts to finding out which software products to 
develop, and which features to include in each product. This is the point where 
activities like market and competitor analysis can come to help. At this point, it is 
important to know what market needs are, what competitors have to offer, and what 
can be done to overcome those offers. For these activities, interested stakeholders 
can be, for example, marketing, sales, product management, and key customers. 

Continuing with this analysis, when products and product features have been defined, 
the next step is to start their actual development. At this point, technical know-how is 
of great relevance. However, the management side is of no less importance. Product 
development usually takes place in projects; therefore project management is also a 
central area of concern. In addition to that, verifying that the product has met its 
quality goals before it is released is also important for ensuring it is going to deliver 
the expected value to customers. Areas of concern in this step relate to development, 
project management, quality assurance, documentation and training, and technical 
support. 

The above description opens room for some questions: 

- How to define organizational and product strategies? 
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- How to use those strategies to guide software product development, thus 
transforming business goals in actual products? 

- How to identify what markets an organization can explore? How to identify 
the needs in those markets? Or how to create needs in those markets? 

- How to balance the interests of so many different stakeholders involved in the 
process, in ways to bring them together towards a common goal? 

- Having identified what product features to implement, how to distribute them 
in different product releases? 

- How to balance the clash between limited resources, product features to 
implement, and time to market? 

These questions reveal a bit of the complexity of software product development. 
Organizations in this business are faced with challenges related to communication 
across different stakeholders, as well as to how to translate market needs into actual 
features that can bring appealing selling points to their products.  

It comes as no surprise that software product requirements lie at the core of the 
solution to solve the issues presented above. Requirements are the least common 
denominator across the different stakeholders presented in Figure 1. They can be 
derived from product strategies, they can be elicited from market and competitor 
analyses, or they can simply be invented within the organization itself. As the 
process of refining high-level product strategies into actual product features takes 
place, requirements are everywhere as a common language. They bring together 
areas like development, testing, project management, and marketing. 

Requirements are also the means for preventing organizations to expend their 
resources in the development of product features that are not relevant from a sales 
perspective. That is, provided that the right requirements are elicited and chosen for 
implementation, development can focus on them to deliver maximum product value. 
Therefore, having a proper process to handle requirements can help organizations to 
focus their activities on developing products that have higher chances of success. 

Even so industry practitioners often acknowledge the importance of requirements 
engineering, it is not always easy to get started with it due to its complexity. This, 
along with the challenges organizations face in a market-driven context, has 
motivated the development of the MDREPM. In addition, another driver was the 
realization that research findings in market-driven requirements engineering are 
scattered throughout many different sources. The idea was to concentrate them in one 
place, in the form of good practices that can be readily used by industry practitioners. 

The following section describes how the MDREPM is organized and how it can help 
organizations to overcome the challenges of market-driven software development. 

MDREPM - An Overview 
Figure 1 above depicted the different perspectives that exist in software product 
development. In addition, the discussion in previous section referred to the 
challenges faced by market-driven organizations, and how requirements engineering 
can help overcoming them. 

Based on the idea that a good process to handle requirements is at the core of 
successful software product development, the creation of the MDREPM took place 
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by considering the applicability of requirements practices to a market-driven 
situation. 

This was done by first identifying what the main process areas are of interest in 
market-driven software development, and where requirements engineering could 
come to help. The analysis of the characteristics of market-driven software 
development led to the identification of the following process areas: 

Organizational Support 
Software product development has a strong market focus, which demands 
organizations to have an outward look towards markets, competitors, as well as 
opportunities and threats that may arise from those. On the other hand, an inward 
look towards the organization itself is also important, for example to foster 
innovative thinking. Ideas of new products or new product features that are created 
within the organization can potentially become a success if released in the market 
place. 

In addition, roles and responsibilities to conduct activities related to marketing, 
product management, and requirements engineering are also relevant to ensure that 
ideas for product features get translated in actual software products by development 
personnel.  

These organizational aspects are needed to support the execution of a requirements 
process. Therefore, the process area Organizational Support has been identified for 
the MDREPM. It contains several practices that software organizations can perform 
in order to give a strong market and strategic orientation to their businesses. In 
addition, this process area is also concerned with practices needed to setup the 
foundation for the development of a requirements process. 

Release Planning 
Software product development is characterized by usually short time-to-market, 
which often clashes with resource availability needed to implement desired product 
features. In addition, the process of deciding which features get implemented and 
when can be difficult to perform given the sometimes conflicting interests of 
different stakeholders. 

This is where the process area of Release Planning of the MDREPM comes to help. 
This process area is dedicated to provide organizations with practices on how to 
prioritize requirements, which factors to consider when selecting them, and how to 
improve requirements selection process. 

Requirements Management 
Market-driven organizations are usually faced with high requirements influx, which 
can come from many different sources. These requirements are not only of interest 
for developers who will implement them, but also for many other roles. For example, 
a product manager will be interested in a high level product feature when deciding 
whether it should be selected for implementation in a release. On the other hand, 
developers will need more details about the functionalities that compose such feature 
in order to develop them properly. Therefore, the way requirements are specified will 
define their audience. 
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Requirements management takes care of that: the procedures to specify requirements 
so that they are understandable by different audiences. In addition, it is also 
concerned with controlling changes to requirements, controlling their versions, and 
providing proper tool support for managing requirements attributes, their lifecycle, as 
well as the relationships between them. 

Requirements Elicitation 
In a market-driven situation, potential customers can be as few as a dozen of known 
key customers, or as many as in a mass market. Therefore, finding out which 
requirements should be implemented in a certain product is challenging.  

The Requirements Elicitation process area in the MDREPM contains good practices 
that can be used to identify what requirements sources can be considered, and 
techniques for eliciting requirements from them. 

Requirements Analysis 
As requirements are elicited, they can be specified in varied levels of detail and 
quality. Some requirements may be too poorly described that they can’t be let go 
further without fixing problems in them. Other requirements may look good at a first 
glance, but may hide ambiguity that can cause misinterpretations later. 

Requirements influx may also be high; in which case the amount of requirements 
received is more than what can be analyzed.  

Requirements Analysis is the process area of the MDREPM that is concerned with 
the issues above. It contains good practices to aid organizations in assuring the 
quality of their requirements, and to also help managing a high requirements influx. 

MDREPM as the Bridge between Different Perspectives  
Previously, an introduction to the different perspectives in software product 
development was presented. In that discussion, communication across the different 
perspectives was commented to be important in order to have a positive outcome, 
having them all working together towards common goals.  

The MDREPM was designed in order to foster the above. That is, the MDREPM 
contains suggestions of good practices that can be implemented by software 
organizations that can bring the different perspectives together through the use of an 
established requirements process. 

Figure 2 below shows how the MDREPM intends to bridge the distances between all 
different perspectives. The way this is achieved is explained after the figure. 
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Figure 2 – MDREPM as the bridge between different perspectives in software product 
development 

The process areas in the MDREPM are cross-functional in nature when looked at 
together.  

Organizational Support intends to bring upper management, board of directors, 
product management, and marketing together by spreading a strategic mindset 
throughout the organization. This process area focuses on strategic planning as a way 
to align activities performed in other areas of the organization under a common 
framework set out by organizational and product strategies. 

Requirements Management lays out the foundation upon which the requirements 
process will be executed. This process area does that by suggesting practices on how 
to specify requirements and managing them. It provides the structure needed for 
issuing requirements, accessing them for purposes such as analysis, prioritization and 
selection for implementation in different releases. This in turn is of interest for 
development, project management, and testing. 

Release Planning, in turn, helps bridging the distance between perspectives by 
defining which features will be implemented at what point in time, and who will get 
them. This is of interest for key customers, product and project management, 
marketing, development and testing. 

Requirements Elicitation has a crucial role of finding out what requirements can be 
considered for implementation. It therefore sets out the stage where all subsequent 
requirements and development activities will take place.  
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Finally, Requirements Analysis helps by handling requirements overload and by 
assuring requirements are of good quality. In this way it helps ensuring the work 
carried out, and also expected by many stakeholders can be done by relying on 
requirements as the common denominator among them. 

Model Architecture 
The architecture of the MDREPM consists of the following elements: 
 Process areas: a process area defines areas of a market-driven requirements 

process. It is a holder of sub-process areas, as well as good practices, all of which 
are related to the main goal of the process area. 

 Sub-process area: this is a more detailed grouping of practices that are related to 
each other, but that are ultimately also related to parent process area. 

 Good practice: a good practice is a description of a procedure that organizations 
can consider to implement in order to improve their requirements process. The 
concept of a “good practice” per se is relative. They are called as such in the 
MDREPM because they have been identified from literature research. However, 
whether a practice is good or not to be implemented in a particular case is up to 
the organization to decide. 

 Maturity level: a maturity level has the purpose of grouping practices according 
to the recommended order in which they should be implemented. Practices from 
different process areas may be grouped in the same level. Practices in higher 
levels depend on the implementation of practices in lower levels. 

Figure 3 below provides an example of the aforementioned structure by showing a 
snapshot of the MDREPM. 
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Figure 3 – MDREPM model structure 

The figure shows some elements of the model. Each process area and sub-process 
area has a unique identifier that is composed by the initials of their names. In 
addition, good practices also have an identifier, which is composed by the initials of 
the process area (and optionally sub-process area), plus the suffix “.GP:x”, where x is 
a sequential number within the process area. 

Different Views: Practices by Process Area and by Level 
The MDREPM can be consulted in two different ways. One way has been shown in 
Figure 3. This shows good practices according to their grouping in process areas and 
sub-process areas. 

An alternative view shows practices according to the level of process maturity they 
belong. The MDREPM organizes practices in 5 different levels. The goals and main 
contents of each level are described below. 

Level 1 
The goal of Level 1 is to lay out the ground for the creation of a market-driven 
requirements engineering process. This is done by introducing practices from 
Organizational Support, Requirements Management and Requirements Elicitation. 



 

   10

By implementing practices of Level 1, organizations are expected to acquire a 
strategic and market orientation to their businesses. In addition, they also commit to 
implement a requirements process by introducing tool support for requirements 
management and assigning roles and responsibilities to ensure requirements-related 
activities get executed. Some basic elicitation techniques are also introduced in this 
level. 

Level 2 
Level 2 builds upon Level 1 by provoking the organization to attain a deeper 
awareness about its own strengths and weaknesses. In addition, it intends to make it 
get a better understanding of where it stands with regards to internal and external 
stakeholders and competitors. Development of product strategies is also 
recommended as part of practices in Organizational Support. 

Level 2 also introduces for the first time practices in Release Planning and 
Requirements Analysis. Moreover, Requirements Management builds upon practices 
of Level 1 by introducing version and change control for requirements and basic 
traceability. Requirements Elicitation introduces more advanced techniques for 
eliciting requirements. 

Level 3 
The main goal of Level 3 is to take the strategic orientation acquired with the 
definition of organizational and product strategies in previous levels a step further. 
This is done by provoking the organization to better understand what customers 
and/or markets judge as important for their products.  

Strategies are also used to guide release planning activities. These activities are also 
improved by introducing practices for requirements prioritization. 

In addition, requirements management introduces practices for making requirements 
understandable for different audiences and usable for different purposes (like 
prioritization, design, development and testing). 

Level 4 
Level 4’s main contributions are the introduction of advanced release planning 
practices. These are related to advanced prioritization of requirements which 
consider dependencies between them and different stakeholders’ importance. 
Organizational Support contributes by introducing a practice for product portfolio 
management. 

Level 5 
In the top level of the MDREPM, advanced practices in release planning and 
elicitation are introduced. These consist of taking a pro-active approach to improve 
decisions on requirements selection by making post-mortem analysis of previous 
decisions in release planning. Elicitation activities are now guided by product 
strategies, and organizational support is improved by motivating the organization to 
foster the development of a creative environment. 
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Criteria for Practice Distribution in Levels 
The main criteria used to distribute practices in different levels are the dependencies 
between them. Practices in higher levels depend on practices in lower levels, and 
sometimes on practices on the same level as well. 

The goal of the levels is to provide a step-by-step process improvement path towards 
a robust market-driven requirements engineering process. However, it is 
acknowledged that not all practices will be useful for all organizations. Similarly, it 
is acknowledged that some organizations may already implement practices that are in 
higher levels of the MDREPM without implementing practices in lower levels. 

Nonetheless, the goal of the model is to provide organizations with a broad view of 
what they can consider in order to strengthen their ability to handle requirements for 
their software products. Therefore, the placement of practices in levels in the 
MDREPM does not purpose to enforce a certain implementation order, but rather 
recommending a particular order based on identified dependencies between practices. 

The Assessment Process 
The assessment process using the MDREPM consists of a questionnaire and result 
presentation in graphical form. The assessment is performed through an interview 
with interested organizations, in which questions are asked to know whether they 
fulfill practices stated in the MDREPM. 

More questions follow up the assessment questionnaire to gather feedback on the 
usefulness of the model for their case, as well to gather criticism about the model. 
The assessment questionnaire and the rules pertaining to the assessment are 
described in more detail in Appendix II. 

 

Can the MDREPM help your organization? How? 
The MDREPM was developed by having software product organizations in mind. Its 
goal was to gather a collection of good practices in market-driven requirements 
engineering in a single place. Moreover, the goal was also to structure such practices 
in a recommended order of implementation, by placing them in different levels and 
indicating, for each practice, which pre-requisite practices the organization should 
strive to implement first. 

However, given the large variety of businesses in software product development, it is 
very difficult, if not impossible, to come up with a model that can contemplate the 
needs of all. The MDREPM, therefore, does not attempt to be a massive model that 
would try to fit every possible case. Rather, it has been conceived having in mind the 
most common needs that software product organizations face when handling 
requirements for their products. For example, the needs for market orientation, 
strategic thinking, and processes to elicit, analyze, deliver, and manage software 
requirements. 

Therefore, the aim of the MDREPM is to help organizations to realize the scope of 
the activities involved when tackling market-driven software product development. 
By suggesting a collection of requirements practices divided according to process 
areas and levels, the model aims to provide guidance to organizations so that they 
can improve their way of handling requirements. 
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The model helps organizations by first providing a way to make an assessment of its 
current practices in MDRE against the practices in the model. Once assessment 
results are collected, they can be visualized in a graphical representation, which can 
then be used to point out which practices have not yet been implemented. 

It is expected that the practices in the MDREPM will help organizations to be aware 
of areas they may be lacking expertise, and also point out which ones they are in 
most need for improvement. Revealing problem areas during the assessment is the 
first step towards process improvement, which can be tackled by considering 
practices that have not yet been implemented. 

 
 
 
The next sections show the two views of the MDREPM. First, the view of practices 
by process area is shown. Next, practices are shown in their classification by level. 
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MDREPM – Practices by Level 
This section shows the classification of practices of the MDREPM according to 
levels. Practices are grouped by process area and sub-process area within each level. 
Depending on the goals of the level, and on the dependencies among practices, some 
(sub) process area may sometimes not have any practices at all in certain levels. 

Details about each practice can be found from next section onwards, where they are 
presented according to the process areas to which they belong. 

 
Level 1 
OS Organizational Support 

OS.GP:1 Define roles and responsibilities 
OS.GP:2 Maintain the requirements database 
OS.GP:3 Assign a person to manage and own the requirements process 
OS.GP:4 Train people in requirements engineering 
OS.GP:8 Create a company-wide glossary of terms 
OS.S Strategic 
OS.S.GP:1  Define organizational strategies and introduce a strategic mindset 
OS.M Marketing 
OS.M.GP:1 Establish a marketing organization 
OS.M.GP:2 Establish a product management organization 

RP Release Planning 

RP.P Prioritization  

RM Requirements Management  

RM.GP:1 Introduce tool support for requirements management  
RM.CM Configuration Management 
RM.RT Requirements Traceability 
RM.RT.GP:1 Trace requirements to other software artifacts 
RM.RS Requirements Specification 
RM.RS.GP:1 Specify requirements attributes  

RE Requirements Elicitation 

RE.GP:1 Distinguish between end-user and customer 
RE.GP:2 Identify requirements sources 
RE.GP:3 Train personnel in eliciting requirements 
RE.T Techniques practices 
RE.T.GP:1 Elicit requirements through use cases 

RA Requirements Analysis 

  
 



 

   14

 
Level 2 
OS Organizational Support 

OS.GP:5 Create a cross functional team to analyze and specify requirements 
OS.GP:6 Establish a teamwork mindset
OS.S Strategic 
OS.S.GP:2 Define product strategies 
OS.S.GP:3 Perform periodical strategic planning meetings 
OS.M Marketing 
OS.M.GP:3 Know your own strengths and weaknesses 
OS.M.GP:4 Identify and analyze competitors 
OS.M.GP:5 Identify stakeholders and map their influence 

RP Release Planning 

RP.GP:1 Understand the challenges of release planning and define which of them to address 
RP.GP:2 Use computer support for release planning activities 
RP.P Prioritization  
RP.P.GP:1 Perform systematic requirements prioritization 

RM Requirements Management  

RM.CM Configuration Management 
RM.CM.GP:1 Have a change control process in place 
RM.CM.GP:2 Define a cross-functional change control board 
RM.CM.GP:3 Control versions of your requirements 
RM.CM.GP:4 Make use of  a requirements baseline 
RM.RT Requirements Traceability 
RM.RS Requirements Specification 
RM.RS.GP:2 Track status of requirements 
RM.RS.GP:3 Provide an initial priority and effort estimate to newly specified requirements   

RE Requirements Elicitation 

RE.GP:4 Use up-to-date market analysis information for elicitation 
RE.T Techniques practices 
RE.T.GP:2 Elicit requirements through user groups 
RE.T.GP:3 Elicit requirements from product reviews 

RA Requirements Analysis 

RA.GP:1 Provide well informed effort estimates 
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Level 3 
OS Organizational Support 

OS.S Strategic 
OS.S.GP:4 Spread strategic thinking throughout middle-management
OS.S.GP:5 Define a roadmapping process 
OS.S.GP:6 Let requirements affect product strategies when applicable
OS.M Marketing 
OS.M.GP:6 Identify critical success factors for specific markets and/or key customers 
OS.M.GP:7 Identify the basis of the competitive advantage 

RP Release Planning 

RP.GP:3 Involve different perspectives in release planning 
RP.GP:4 Use product strategies and product roadmap to guide release planning 
RP.GP:5 Plan more than one release at a time 
RP.P Prioritization  
RP.P.GP:2 Prioritize requirements based on their abstraction levels 
RP.P.GP:3 Prioritize requirements based on cost, value and risk 

RM Requirements Management  

RM.CM Configuration Management 
RM.RT Requirements Traceability 
RM.RT.GP:2 Trace relationships between requirements 
RM.RS Requirements Specification 
RM.RS.GP:4 Specify requirements in multiple abstraction levels  
RM.RS.GP:5 Workup requirements 
RM.RS.GP:6 Record reason for rejecting requirements 

RE Requirements Elicitation 

RE.GP:5 Create elicitation channels for requirements sources 
RE.GP:6 Consider strengths and weaknesses of competitor’s products  
RE.T Techniques practices 
RE.T.GP:4 Elicit requirements through personas 

RA Requirements Analysis 

RA.GP:2 Perform requirements triage 
RA.GP:3 Analyze requirements using multiple views 
RA.GP:4 Increase the quality of the requirements through inspections and reviews 
RA.GP:5 Create requirements-based test cases during analysis 
RA.GP:6 Perform requirements risk analysis 
RA.GP:7 Track requirements dependencies 
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Level 4 
OS Organizational Support 

OS.S Strategic 
OS.M Marketing 
OS.M.GP:8 Manage your product portfolio 

RP Release Planning 

RP.GP:6 Consider product evolution during release planning 
RP.P Prioritization  
RP.P.GP:4 Consider requirements dependencies during prioritization 
RP.P.GP:5 Consider multiple stakeholders during requirements prioritization
RP.P.GP:6 Let stakeholders’ importance be a factor during prioritization 
RP.P.GP:7 Re-plan releases upon changes 
RP.P.GP:8 Make use of must and wish lists 

RM Requirements Management  

RM.CM Configuration Management 
RM.RT Requirements Traceability 
RM.RT.GP:3 Trace requirements to their sources
RM.RS Requirements Specification 

RE Requirements Elicitation 

RE.T Techniques practices 
RE.T.GP:5 Elicit requirements through gap analysis
RE.T.GP:6 Elicit requirements through customer value analysis 

RA Requirements Analysis 

RA.GP:8 Perform impact analysis for requirements 
RA.GP:9 Consider non-functional requirements during analysis 
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Level 5 
OS Organizational Support 

OS.GP:7 Create an environment that fosters innovative thinking 
OS.S Strategic 
OS.M Marketing 

RP Release Planning 

RP.GP:7 Perform release planning post-mortem analysis 
RP.GP:8 Even out customer value between different releases 
RP.P Prioritization  

RM Requirements Management  

RM.CM Configuration Management 
RM.RT Requirements Traceability 
RM.RS Requirements Specification 

RE Requirements Elicitation 

RE.GP:7 Align elicitation activities with product strategies 
RE.GP:8 Let the importance of market segments guide elicitation efforts 
RE.T Techniques practices 

RA Requirements Analysis 

RA.GP:10 Make use of personas for analysis 
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MDREPM – Practices by Process Area 
This section presents the practices of the MDREPM according to the process areas. 

The order in which the practices are shown is ascending by level. That is, when 
reading the practices in sequence in each process area, they are presented from the 
lowest to the highest level they belong in. This provides the reader with a reading 
sequence that resembles the order of implementation of the practices recommended 
by the MDREPM. 
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OS Organizational Support 

OS.GP:1 Define roles and responsibilities 
Having clear roles and responsibilities is a good start for a requirements process. 
This provides ownership and accountability, which helps enforcing the execution of 
important activities.  

In a market-driven requirements engineering process, roles and responsibilities can 
be extensive depending on the size of the organization and the type of projects it 
executes. The following questions are listed to help you think about the case with 
your organization. 

• Who issues requirements? 
• Who specifies requirements? 
• Who identifies what features the product should have to be competitive? 
• Who decides on what product features should be implemented? 
• Who decides on the release schedule/strategy of the product? 
• Who is in charge of handling changes to existing requirements? 
• Who analyses requirements for implementation feasibility? Are those the same 

who estimate the implementation effort? 
• Who verifies whether requirements have been fulfilled? 
• Who owns the requirements process in the organization? 
• Who assures that the output of activities like market and competitor analysis are 

actually used by technical management? 

The list above details some of the responsibilities of a requirements process and 
questions who is in charge of performing them all. You can consider these questions 
as a way to find out whether your organization is giving the right attention to the 
activities or not.  

If you judge activities like the above important for your case, but your organization 
does not have assigned roles to perform them, you may run the risk of having them 
not properly executed. 

OS.GP:2 Maintain the requirements database 
The requirements database, be it a database per se (e.g. of a requirements 
management tool) or a spreadsheet, needs to be continuously and frequently 
managed.  Maintaining the database involves activities like: 

• Screen the database for newly issued requirements, and making an initial 
analysis of them 

• Oversee requirements progress through their lifecycle 
• Allocating requirements to a release 
• Annotating requirements with priorities, effort estimates, and other attributes, 

and keeping them up to date 
• Keeping traceability among requirements and between requirements and other 

artifacts (e.g. test cases, software design modules) 

The list above is not exhaustive, but gives an idea of the tasks needed for 
maintaining the database. This could be done by e.g. a product manager, a 
requirements analyst, or project manger, depending on the organization. Regardless 
of who maintains the database, the point to stress is that maintaining the 
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requirements database shall be done constantly and often, preferably on a fulltime 
basis. If this is not done, it is likely that the following may occur: 

• The database will deteriorate with the time.  
• If the requirements influx is high, the database will soon be flooded with 

requirements that cannot be all analyzed, which can lead to important 
requirements being overlooked and forgotten in the requirements mass.  

• Requirements statuses will lose their value if they are not updated constantly 
• Outdated priorities will lead to implementation of wrong requirements 
• Outdated effort estimates for requirements will cause schedule delays and cost 

overruns 
• The likelihood of turning back to an ad-hoc requirements management becomes 

high. 

Recommended pre-requisite practices: 

 RM.GP:1 Introduce tool support for requirements management 

OS.GP:3 Assign a person to manage and own the requirements 
process 

A requirements process is seen here as a group of activities to handle requirements, 
which is performed by a group of people in the organization, with well-defined 
expected outcomes, in order to: 

• Discover what requirements to implement 
• Plan requirements for implementation in different releases 
• Manage changes to requirements and control their versions 
• Know which procedures to use to verify requirements 
• Define where and how to specify requirements 
• Track status of requirements 

The MDREPM contains several practices to aid you in defining a requirements 
process for your organization. However, the point of this practice in specific is that 
you should assign a person to manage the requirements process. This person will be 
the one in charge of assuring that all activities will be executed properly, and that 
necessary tools, training, and templates are in place to support the process. In 
addition, this person can also be in charge of making adjustments to the process, so 
that it will adapt as needs arise, in a constant improvement fashion. 

Having a person to manage the requirements process may mean the difference 
between a working process and a “shelfware” process (which is forgotten, outdated, 
and not performed). Besides, given the fact that the requirements process is the point 
where different functional areas intersect in a software development organization, it 
is important that the process is well-managed so that it does its job of bringing them 
together, aligning them towards fulfilling the organization’s business goals. 

OS.GP:4 Train people in requirements engineering 
Requirements engineering is a difficult endeavor, to the same extent it is crucial for 
organizations. Therefore, it needs to have people with experience in performing tasks 
like requirements elicitation, analysis, management, and release planning. 

Once a requirements process has been established, training of personnel is essential 
for assuring activities work as planned. Therefore, preferably perform training 
sessions with all staff with a stake in the requirements process to explain their 
responsibilities and their rights. 
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Educating developers, testers, project managers, marketing personnel, and so on, can 
be done through examples. Provide examples of specified requirements, pointing out 
characteristics such as attribute meanings and why they exist, how to specify a 
requirement in order for it to be unambiguous and testable, and so forth. If you 
adopted a requirements management tool, you can provide tool training for 
maximizing the benefits the tool can bring to your organization as well. 

In addition, you can make personnel involved with requirements engineering, 
especially developers, aware that their work is done ultimately for achieving 
business goals, and not just for overcoming technical challenges. This is important to 
establish a common understanding of where the focus of the work should be put on. 

Finally, you can utilize training sessions to spread a teamwork mindset throughout 
all staff with a stake in the requirements process, in which cooperation, respect and 
understanding for each party’s interests become part of their daily work on 
requirements. 

Related practices: 

 OS.GP:1 Define roles and responsibilities 

 OS.GP:6 Establish a teamwork mindset 

OS.GP:5 Create a cross functional team to analyze and specify 
requirements 

The tasks of requirements analysis and specification should be done with the help of 
personnel from different backgrounds, in what here is suggested as a cross-
functional team. The purpose of this practice is to assure that requirements are well 
understood by all internal stakeholders. Typical stakeholders within a product 
company are marketing personnel, developers, software architects, testers, and 
project and product managers.  

Requirements should work as the common language among all these stakeholders. 
By that it is meant that they should convey what a product goal is to decision makers 
(e.g. product managers), what features a product release will have (which is of 
interest to marketing), what functional requirements are needed to implement those 
features (which is of interest to developers and project managers), and how to verify 
that those features were implemented correctly (which is of interest for testers). 

The participation of marketing personnel or a product manager in specifying product 
goals and product features assures that the latter two are meaningful from a 
market/business perspective. The participation of developers and/or software 
architects as R&D representatives assures that the breakdown of product goals and 
features generates functional requirements that can be used for impact analysis, 
effort estimation and software design. Finally, the participation of testers ensures that 
functional requirements will be specified in a testable way, i.e. by providing 
measurable evidence of their fulfillment, so that testers can perform acceptance tests. 

Related practices: 

 RM.RS.GP:5 Workup requirements 

 RM.RS.GP:4 Specify requirements in multiple abstraction levels 

 OS.GP:6 Establish a teamwork mindset 

OS.GP:6 Establish a teamwork mindset 
Marketing and Technical Development organizations sometimes have different 
views of what is important regarding product requirements. For example, marketing 
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sees requirements from a selling perspective, whereas development sees them from a 
technical perspective. 

This may lead to a clash regarding technical feasibility and importance of 
requirements for marketing. For example, development can deny the implementation 
of some requirements that marketing wants, claiming technical infeasibility (e.g. the 
product architecture cannot support them). 

This could lead to a situation where both parties lose. By being too resistant to 
marketing wishes and making things in its own way, development can implement a 
product in time, but which is a failure in terms of successful sales due to missing 
features proposed by marketing. By pressuring development with unrealistic 
demands, marketing will see its product being delivered late in the market window. 
Worse, this will also lead to cost overruns.  

In order to fix problems like the above, all parties involved shall be aware that they 
are together in a joint effort of putting the best product out in the market. For that to 
happen, a teamwork mindset shall exist, and energies shall focus on understanding 
each party’s side, analyzing different possibilities, making compromises, and not on 
fuelling adversarial relationships. 

This practice could be implemented by performing workshops to develop an 
understanding of each team’s tasks, challenges, and problems faced. Cross-
functional team building activities can also help strengthening relationships, in ways 
to create a feeling of one bigger team striving towards common goals. 

The output of activities like above could be documented as, for example, product 
roadmaps and product strategies. These should then reflect both marketing and 
development perspectives, and work as a guide to requirements engineering 
activities. 

OS.GP:7 Create an environment that fosters innovative thinking 
Many market-driven organizations reach success due to technological innovations. 
Assembling a group of employees and telling them to invent new features will 
probably not succeed. Instead your organization can create environment that fosters 
innovative thinking. However, it is not enough to only create an innovative 
environment, the innovations need to be picked up and conformed into solid business 
ideas as well. This usually requires a great deal of interaction between developers 
and managers.  Different ways to aid this are exemplified below: 

• Incentive programs for employees, or to whole teams that strive for innovation. 
This is a way to reward them for innovative thinking, which can include 
financial compensation or other benefits. 

• Encouraging managers to maintain close technical contact with their employees. 
This in addition to innovative requirements can help both parties gain a deeper 
respect towards each other. 

• Establish projects that developers work on for the fun of it and with limited 
control. Sometimes these prototype projects can turn out to be great business 
ideas later on. One example of this is Google Labs. 

• Provide a working environment that fosters interaction between people. For 
example, replacing individual cubicles by rooms where team members can 
collaborate. 

• Employees can become more innovative with managers who have a more open 
and more informal management style. 

• Enable employees to voluntarily choose the assignments or projects they want 
to be assigned to. 
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OS.GP:8 Create a company-wide glossary of terms 
It is often the case that different people have different views on specific terms within 
the same organization. Take as an example the term “requirement priority". What 
does it mean: urgency to deliver or requirement importance? Or is it a combination 
of the two? As another example, consider the term “release date”. Does that mean 
the date of delivery of the release to customers? Or is it to the testing department? 

These are examples that illustrate the need for a common terminology across 
different functional areas. Having such definitions available and easily accessible 
will help prevent misunderstandings during discussions such as in release planning 
meetings. 

OS.S Strategy 

OS.S.GP:1  Define organizational strategies and introduce a 
strategic mindset  

A market-driven organization has several responsibilities such as paying attention to 
competitors, to markets, and to opportunities and threats generated by them. It 
should therefore think strategically in order to position itself in ways of becoming 
proactive rather than reactive in the market. A strategic planning mindset is 
important to make the organization aware of the context it finds itself in, and how it 
should proceed to gain a long term position in the market place where it has an 
advantage over its competitors. These advantages should not only come from 
technical competence, but also from the ability to deliver products that add value to 
customers. 

This practice has the purpose of introducing a strategic mindset in your organization. 
At the initial state the intent is not to create a strict formal process but rather lay the 
foundation for strategic planning through introduction of a strategic mindset. This 
can done by defining where your organization is now (e.g. looking at the past as well 
as present state), where it should be heading (e.g. target market segment), how it 
should proceed to get there (e.g. managing changes in the organization). These 
definitions can be on an abstract level, but still they should be well thought through 
since they will set the direction for the organization as well as for several other 
activities that align themselves with it. At the early stages of strategic planning, the 
formalization of the activities is not a must; however as your organization maturity 
grows there is a need to formalize them. Therefore, you should preferably formalize 
the strategic activities and its outcome from the beginning, in order to save time in 
the long run. 

The initial definitions of the now, where, and how provide the bases for the 
definition of your organizational strategies. In other words, they are the bases for 
defining the overall purpose and scope of your organization as well as how value 
will be added to the different products in your organization. 

The approach described so far takes a top down approach. However, as the maturity 
grows a mixture between a top down and bottom up approach can be adopted. For 
example, this can be done by exploring your core competences and capabilities 
(stretching existing ones or adding new ones). 

Related practices: 

 OS.S.GP:2 Define product strategies 
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OS.S.GP:2 Define product strategies 
The definition of product strategies should follow up from the definition of 
organizational strategies. The latter provide the context in which product strategies 
are defined. That is, once you know where your organization is now, where it should 
head, and how it will do that, you can then go into more detail and define strategies 
for the products the organization will use to realize its organizational strategies. 

Defining product strategies is closely related to product portfolio management, 
market and competitor analyses, to knowing your organization’s and its competitors’ 
strengths and weaknesses, and the opportunities and threats posed by external 
(environmental) and internal factors. For example, you may want to introduce a new 
product to your portfolio to capture a new market segment that can now be explored 
because your organization masters a new technology. This takes into consideration 
your current product portfolio, market and competitor analyses, as well as the 
analysis of your strengths (new technology), and opportunities that you see with the 
use of such technology. 

The definition of product strategies should be done in ways to support organizational 
strategies. For example, if organizational strategies are directed toward increasing 
market share, product strategies may be defined in a way to foster the development 
of new product features that can help gaining that share.  

Product strategies should also define how they will be achieved. This consists of 
choosing which customer targets to focus on (e.g. existing customers, or new 
customers); the competitive targets (e.g. first competitor, second competitor); and the 
differential advantage of the product. The above can be discovered by activities such 
as market segmentation, customer analysis, and competitor prioritization. The output 
of this should then be compared to the organizational strategies to define the product 
strategies. 

Finally, one important aspect of product strategy definition is to choose when things 
will happen. A common way to define this is through a product roadmap. A product 
roadmap draws a timeline of when things will happen and combines different aspects 
of product strategies, such as commercial and technological. The MDREPM contains 
a practice named Define a roadmapping process which discusses roadmaps further 
and their relation to product strategies. 

The benefits of defining product strategies are many. Not only can it provide a long-
term view for the products of your organization, which fosters a proactive rather than 
a reactive approach, but it also guides you through requirements selection. When the 
amount of requirements to be handled is large, requirements can be compared 
against product strategies in order to decide whether they should be taken for further 
analysis or whether they can be discarded upfront, in a technique known as 
requirements triage. This comparison can take different perspectives, when 
considering for example competitive targets and target customers. E.g. if strategies 
state that A is a target competitor that has feature X in its product, that feature may 
need to be considered in your product too, and thus requirements related to it should 
be accepted. On a more concrete example, if your product strategies state you are to 
increase your share in the domestic market, you could then discard a requirement 
related to multiple language support, since that would be interesting in case the 
strategies were related to international expansion. 

Related practices: 

 OS.S.GP:6OS.M.GP:6 Identify critical success factors for specific markets and/or 
key customers 

 OS.S.GP:6OS.M.GP:7 Identify the basis of the competitive advantage 
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 OS.S.GP:6 Let requirements affect product strategies when applicable 

 OS.S.GP:6OS.M.GP:8 Manage your product portfolio 

 RA.GP:2 Perform requirements triage 

 RPRP.GP:4 Use product strategies and product roadmap to guide release 
planning 

OS.S.GP:3 Perform periodical strategic planning meetings 
Strategic planning is the activity in which long term goals are set for the company 
and its products. It considers current and forecasted market situation, and positions 
the company and its products in relation to them. The positioning consists of 
defining or updating organizational and product strategies. 

Strategic planning meetings are a cross-functional activity and thus should include 
personnel from marketing, product management, and executive management. It is 
recommended that these meetings be performed periodically in order to keep the 
company and its products aware of market situation and in a competitive position. 
The periodicity may vary depending on the volatility of the markets in which the 
company is involved, but typically it can be semestral.  

The output of strategic planning is the definition of organizational, business and 
product strategies, which form a top-down view of how to ultimately achieve 
organizational goals through product sales and services.   

The benefit of conducting such meetings is to prevent the company to expend its 
R&D resources in the implementation of product features that do not have a market 
appeal; rather, the focus can then be on the implementation of features that are 
demanded by market segments and/or key customers, or that can create such demand 
(e.g. through technology innovation).  

An organization should strive to know where it is going and where to position its 
products in order to succeed. Without explicit strategic planning, product success, 
and ultimately organizational success, can be put at risk by subjecting the company 
to difficulties in generating revenues through selling products that are not what 
markets want. 

Recommended pre-requisite practices: 

 OS.S.GP:1 Define organizational strategies and introduce a strategic mindset 

OS.S.GP:4 Spread strategic thinking throughout middle-
management 

Middle-management realizes the strategic directions set by the organization through 
operational strategies. In order to broaden the understanding of the organizational 
strategies and how these cascade down, middle-management can participate in 
periodically strategic workshops. 

Managers from several different departments can participate in basic strategic 
formulating activities e.g. identifying their own department’s strengths and 
weaknesses and then doing the same for the organization as a whole. The benefit of 
this is threefold. Firstly, a broader understanding of the organization and product 
strategies is developed, which creates a “this is how I fit in the big picture” view. 
Secondly, the strengths and weaknesses identified can be used as input when 
specifying the organizational strategies. Thirdly, mid-management responsibilities 
become more aligned with the organizational direction. 

Recommended pre-requisite practices: 
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 OS.S.GP:1 Define organizational strategies and introduce a strategic mindset 

Related practices: 

 OS.S.GP:3 Perform periodical strategic planning meetings 

OS.S.GP:5 Define a roadmapping process 
Linking requirements engineering practices with a business view in order to create 
long-term planning for a product can be done through roadmaps. This way 
requirements engineers will take more business oriented decision when e.g. eliciting 
and analyzing requirements or when performing release planning. In other words 
product roadmaps can be used to keep focus on the long-term intentions, which are 
often defined on a high level (organizational strategies), as well as keeping the focus 
on the right issues that reflect these intentions (product strategies). This leads to that 
the short term solutions, which might seem correct at the time, are removed in favor 
for the long-term ones. 

The aspects of market, product, and technology can be included in a roadmap and 
are often represented in a time based chart showing when in the lifecycle their 
activities occur. This way different viewpoints are conceived in the product lifecycle 
e.g. from forecast stage to business decisions.  

Since roadmaps have a long term perspective and builds upon, among others, 
marketing information it is important to frequently update and review these. 
However, this is dependent on how often the market segments that your organization 
products target change their viewpoints. 

Except from product roadmaps your organization can define technological and risk 
roadmaps or a combination of the three. Technological roadmaps containing 
evolution pace and technological forecast and risk roadmaps containing the potential 
problems or other factors affecting your products. These two roadmaps can be 
included in the product roadmap and are this way more frequently observed by its 
users’ creating a reminder of extra risk awareness during certain phases of the 
product life cycle. 

Below the benefits of defining roadmaps summarized: 

• Roadmapping fosters communication and collaboration among different 
functional areas, at the same time as providing a holistic view of problems, 
opportunities and new ideas. A common language for the roadmaps is adopted. 

• They provide a framework upon which the organization can work towards 
common goals. For example, marketing and sales can start preparing their 
activities, at the same time as development can start analyzing and 
implementing requirements to realize what is in the roadmap. 

• Resource allocation can be aided by knowing what is in the roadmap at what 
point in time. Similarly, skill development programs can also benefit from that. 

• Helps organizations to keep focused on right issues, by establishing a long-term 
view for products and technologies 

• Helps customers in that they know what they can expect from a product 
evolution perspective 

Recommended pre-requisite practices: 

 OS.S.GP:1 Define organizational strategies and introduce a strategic mindset 

 OS.S.GP:2 Define product strategies 
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OS.S.GP:6 Let requirements affect product strategies when 
applicable 

During requirements triage, requirements are compared against product strategies in 
order to know whether they should be accepted for further processing or not. 
However, do not be unaware to new opportunities that may arise with a requirement 
that is not currently aligned with product strategies. 

It can be beneficial to also let requirements influence product strategies when 
applicable. As requirements are elicited from various sources, or even invented 
within the organization, some new opportunities may be identified (e.g. a new 
technology opens room for innovative features that can capture new markets). If 
these requirements are not currently aligned with product strategies, do consider 
changing the strategies in order to reflect the newly identified opportunities. 
However, be cautious when doing so, since this may have significant implications in 
the company’s business. 

Before deciding about changing the strategies, make sure the new requirements can 
actually lead the product to success in the market place. You could do that by, for 
example, using market analysis results, or even conducting new analyses to assess 
whether it is a good idea to allow for changing the strategies. 

Recommended pre-requisite practices: 

 OS.S.GP:1 Define organizational strategies and introduce a strategic mindset 

 OS.S.GP:2 Define product strategies 

Related practices: 

 RE.GP:7Align elicitation activities with product strategies 

OS.M Marketing 

OS.M.GP:1 Establish a marketing organization 
This practice intends to establish the marketing view in your organization by 
assigning marketing personnel to responsibilities. A marketing organization is 
important for successful product development, as it is one of the main sources of 
requirements that reflect what market and key customer needs are. When choosing to 
fulfill these needs, your organization and its stakeholders should be aware of the 
costs and benefits this will incur, and consciously decide which ones to tackle so that 
benefits outweigh implementation costs.  

A marketing organization is seen here as one person, or a team, whose 
responsibilities include, but are not limited to the following examples: 

• Analyze market segments  
• Market and competitor analysis 
• Eliciting and negotiating requirements from key customers 
• Planning product launches and marketing campaigns 
• Identifying and analyzing Critical Success Factors (CSF) 
• Identify bases of competitive advantage 

The level of fulfillment for some of these responsibilities have a direct impact on the 
requirements process in your organization and are therefore reused in several of the 
practices in the MDREPM. The importance of the responsibilities should be assessed 
and possibly customized by your organization. Moreover, for some they might seem 
limiting and therefore you can as well assess what other responsibilities you find as 
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important for your organization to succeed with establishing a marketing 
organization. Information gathered should in combination with organizational 
strategies be used when defining product strategies e.g. adjustments depending on 
chosen market segment size, competitors, and critical success factors. 

OS.M.GP:2 Establish a product management organization 
A product management organization is seen here as a person, or a team, in full 
charge of the lifecycle of a software product, with responsibilities like the following: 

• Manage product lifecycle, from strategic planning through to delivery 
• Develop product strategies and document them in a product roadmap, keeping it 

up to date throughout the product lifecycle 
• Research market needs (possibly supported by Marketing personnel) 
• Write business requirements. These are seen here as product goals, which are 

high level, as opposed to lower level functional requirements that will be 
specified later based on these goals 

• Bring development, marketing, sales and finances together, balancing their 
interests, in order to develop a product and take it to the market. 

• Perform requirements triage, i.e., the constant screening of the requirements 
database, checking whether candidate requirements can be discarded or should 
be accepted for further analysis. 

• Perform release planning, selecting requirements to be implemented in different 
product releases 

• Define a release strategy 

Of special interest from requirements engineering point of view is the specification 
of business requirements (which in turn should be aligned with product strategies), 
as well as requirements triage and the planning of requirements that pass triage in 
different releases.  

Requirements triage is a technique for fast acceptance or dismissal of requirements 
to avoid overload, and to avoid putting effort on requirements that are irrelevant. Not 
all requirements will be accepted due to reasons such as non-alignment with product 
strategies. Hence, product management plays an important role in constantly 
verifying the requirements database for candidate requirements and performing 
triage. 

Related practices: 

 RA.GP:2 Perform requirements triage 

OS.M.GP:3 Know your own strengths and weaknesses 
Knowing your own strengths and weaknesses, both in the perspective of the business 
environment as well as your strategic capabilities, is a practice that can help you 
succeed in the market. It enables you to avoid the threats to your organization. 
Furthermore it creates an understanding of how to capitalize on your opportunities. 
A SWOT Analysis (Strengths, Weaknesses, Opportunities and Threats) is an 
example of a tool that can be used by your organization. Not only because it is 
lightweight and a simple, but also because it can widen the understanding of 
strategic planning and marketing. 

The initial SWOT Analysis can be conducted by the senior management of your 
organization as well as marketing personnel and it should focus on just the business 
environment and strategic capabilities. However as the maturity of performing the 
analysis settles in, the scope of usage can be widened by inclusion of mid-
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management view of the organizations strategic capabilities. By doing so the initial 
top down strategic planning is enriched with a bottom up view. 

The outcome of the SWOT Analysis should aid your decisions when choosing 
between different strategic plans by knowing to which extent your organization is 
able to fulfill them. 

Unless the information gathered during a SWOT Analysis is compared against the 
same type of analysis conducted on your competitors, the value of it becomes rather 
limited. To combine this practice with several of the other practices in this process 
area are beneficial. 

Related practices: 

 OS.M.GP:4 Identify and analyze competitors 

 OS.M.GP:6 Identify critical success factors for specific markets and/or key 
customers 

OS.M.GP:4 Identify and analyze competitors 
Your competitor’s strategic intentions when marketing their products should 
preferably be identified and analyzed extensively both from an organizational and 
marketing point of view. However, the case might be that your organization is 
innovative and consequently be the only one in the present market. Nevertheless, it 
will probably be the case that you will face competitors sooner or later when the 
wave of technical innovations fades away. Therefore, answering the questions listed 
below may help you to identify and analyze your competitors. 

• Who are your main competitors? 
• Is there any competitor that is ahead in the technological aspect and that is 

planning to release a product within 6 months, or 1 year? 
• If they are doing something that seems to be working, how can your 

organization imitate that? 
• How do you preserve your strengths in a way that competitors can not imitate 

your organization?  
• If the competitors deliver a product first to the market how can you block that 

attack? What features can be included in the next release to differentiate you so 
your competitors can not lock in the customers? 

• What are your competitors’ weaknesses? How can that knowledge be used 
without attacking them directly (Because if you do then they will learn about 
their weaknesses and will change thereafter.)? 

• Is there even a place in the current market segment for your product? 
• How are the competitors marketing their products? 
• What level of resources do your competitors have? E.g. number of employees, 

financial situation. 
• What is the customer’s perspective of the competitors? 
• How can you become unpredictable and not predictable to your competitors? 
• Knowing the above, is it possible to create misleading strategic intentions to the 

eyes of your competitors? 

When your competitors have been identified it is important to analyze their 
strengths, weaknesses, opportunities, and threats, from the perspective of your 
organization. By doing so, several of the hidden features that contribute to their 
potential success can be revealed.  

However, to create a full understanding of the strategies that can be undertaken to 
e.g. minimize your competitors’ strengths as well as enhance their threat; you must 
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first know your own strengths, weaknesses, opportunities and threats. Check related 
practices below for knowing how to do that. 

Recommended pre-requisite practices: 

 OS.M.GP:1 Establish a marketing organization 

 OS.M.GP:3 Know your own strengths and weaknesses 

Related practices: 

 OS.M.GP:6 Identify critical success factors for specific markets and/or key 
customers 

 RPRP.GP:8RP.P.GP:1 Perform systematic requirements prioritization 

 RE.GP:5 Create elicitation channels for requirements sources  

OS.M.GP:5 Identify stakeholders and map their influence 
When software engineers in market-driven organizations discuss stakeholders they 
often refer to e.g. marketing personnel, developers, software architects, testers, and 
project and product managers. However the stakeholders might be different when 
discussing with senior management, marketing and sales department e.g. financial 
institutions, customers, shareholders and unions. What software engineers refer to as 
stakeholders (except from the inclusion of customer) should all be considered as 
internal stakeholders while others can all be seen as external. Therefore, you should 
take as a good practice to identify your stakeholders as well as defining them from 
your perspective to minimize the risk of ambiguity. 
One way is to categorize your external stakeholders according to: 
• Market Environment: e.g. competitors, shareholders, key customers, partners, 

distributors, subcontractors, competitors, contractual commitments with 
customers 

• Social / Political Environment: e.g. policy makers, government agencies 
• Technological environment: e.g. standard agencies (ISO, 3GPP) 

And some examples of internal stakeholders can follow organizational roles such as: 

• Owners of the organization 
• Marketing personnel 
• Product manager 
• Project Manager 
• Software quality manager 

Once you have identified stakeholders, you can proceed by mapping them according 
to their influence. This can be an important factor when guiding decisions about 
which requirements sources to consider, which requirements get higher priority, or 
which get selected for a release. One way to map stakeholder influence is to assign 
relative weights to them, which should represent their level of interest and power on 
the decisions you need to take regarding requirements. 

Not only is the outcome a more clearer mapping of your organizations stakeholders, 
but this information is useful for other process areas in the MDREPM as well. For 
example, release planning and requirements elicitation, since these all base their 
discussions on your organizations strategies which are affected by the stakeholders 
in return. As the maturity of your organization grows, beware that the number of 
roles and responsibilities will also grow, and keeping definitions of the stakeholders 
up to date is important to get the most out of this practice. 

Related practices: 



 

   31

 RPRP.GP:8RP.P.GP:5 Consider multiple stakeholders during requirements 
prioritization 

 RPRP.GP:8RP.P.GP:6 Let stakeholders’ importance be a factor during 
prioritization 

 RE.GP:8 Let the importance of market segments guide elicitation efforts 

OS.M.GP:6 Identify critical success factors for specific markets 
and/or key customers 

Understanding what factors customers of different market segments value and to 
what extent, is important information. You should try to excel and outperform the 
competitors in identifying what is known here as critical success factors (CSF).  

Some of the factors known as thresholds are not considered as CSF since they are 
always expected to be delivered by any organization in the same branch e.g. a 
mobile phone is expected to be able to receive phone calls. On the other hand a CSF 
for an organization producing mobile phones for a market segment, mainly 
consisting of young customers, can for example be that the phone offers an Mp3 
player.  

Remember that the strengths of your organization should only be considered as such 
if they target the CSF of the intended market segment, e.g. if your organizations 
outperforms all competitors in after sales activities but this is not critical for the 
customers, then it can not be consider as a strength either. 

Related practices: 

 RPRP.GP:8RP.P.GP:1 Perform systematic requirements prioritization 

OS.M.GP:7 Identify the basis of the competitive advantage 
Competitive advantage is not only achieved by identifying what the market segment 
wants and needs, but additionally the requirements preferably have to be delivered in 
a way that exceeds the competitors.  

Customers from diverse market segments may have different views on what “value-
for-money” is. You should therefore take as a practice to measure which 
requirements increase the perceived product/service benefits against what the price 
for the product is. These measurements can then be used as input when positioning 
the product in a specific market segment. When performing release planning these 
perspectives, documented in the product strategy, must be a factor in the equation. 
For example: Is the price of the product the main concern for our customers or are 
the functionality, service, packaging more important (CSF)? But more importantly 
what requirements will offer more benefits than what the competitors can offer and 
at what price? 

Related practices: 

 OS.M.GP:4 Identify and analyze competitors 

 OS.M.GP:3 Know your own strengths and weaknesses 

 OS.M.GP:6 Identify critical success factors for specific markets and/or key 
customers 

OS.M.GP:8 Manage your product portfolio 
Market-driven organizations usually either have a variety of products or are in the 
phase of adding or removing products in their portfolio. These activities should not 
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be performed on gut feeling. Rather your organization should take as practice to 
adopt a methodology for the management of the product portfolio such as Boston 
Consulting Groups matrix, or the Market attractiveness/product strength matrix. 

The choice of which products to keep in your portfolio should be guided by: 

• The balance: whether to keep a product in a market segment that is 
disappearing, in order to enforce the ability of your company to have a wide 
range of products.  

• The attractiveness: how attractive are the products for different market 
segments? 

• The fit: are the products aligned, or in other words, do they make sense together 
as part of the same portfolio? 

For example: a product that is losing its appeal in the market or draining resources 
and time might be considered to be removed from the portfolio, freeing resources to 
focus on new ideas. On the other hand, your decision should also consider the 
negative consequences of removing the product from the portfolio. For example, you 
may decide to remove the product because sales figures are not explicitly favorable. 
However, just the presence of the product in the market may be a good way to keep 
the name of your organization known, and thus helping it to sell other products.  

The rationale behind different approaches to, e.g. either removing or adding products 
to your portfolio should be consulted with the methodology used. 
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RP Release Planning 

RP.GP:1 Understand the challenges of release planning and define 
which of them to address 

Release planning is an activity full of constraints related to budget, human resources, 
and time. Examples of factors that may affect release planning include: 

• Cost of implementing requirements 
• Requirements dependencies 
• Value of requirements (as perceived by customers, or internal stakeholders) 
• Architectural importance of requirements 
• Availability of resources 
• Time to market 
• Product Roadmap and product strategies 
• Risks of implementing requirements 
• Specific customers/market segments 
• Market window 
• Market size 
• Product evolution 

Not all factors above may be relevant to your organization. Therefore, you should 
decide which of them are applicable to your case, and perform your release planning 
activities, such as requirements prioritization and requirements selection, keeping in 
mind the factors you have chosen. 

The MDREPM contains several practices to address the challenges above. Once you 
have got an understanding of the challenges of release planning and the factors that 
are relevant to your organization, strive to implement these practices to improve your 
release planning process. 

Related practices: 

 OS.S.GP:2 Define product strategies 

 OS.M.GP:6 Identify critical success factors for specific markets and/or key 
customers 

 RA.GP:7 Track requirements dependencies 

 RA.GP:5 Create requirements-based test cases during analysis 

 RP.GP:6 Consider product evolution during release planning 

RP.GP:2 Use computer support for release planning activities 
Release planning is a complex activity given the numerous factors that influence it. 
These factors can be roughly categorized into budget, time, technology, and resource 
constraints. 

An example of the difficulty of performing release planning can be seen in the 
following example: 

Different key customers, each with different importance, suggest new requirements 
for the next release. At the same time, internal marketing department identifies new 
features that need to be implemented for strengthening the product in the market, as 
bug reports reported by support personnel also need to be considered for the next 



 

   34

release. The time set for the release date is short, and the amount of resources 
available is not enough to cover all requests. Moreover, some of the requirements 
identified depend on each other, which makes it more difficult to group them as part 
of one release whereas keeping the value added to the product in that release in a 
good level. 

As the example above shows, constraints coming from all sides converge into release 
planning. Such complexity introduced by so many factors makes it hard, if not 
impossible, to handle release planning manually. 

Therefore, consider using computer support to perform this activity. Computer aid in 
release planning can be achieved by introducing tools such as spreadsheets for 
computing requirement priorities, or, in a more advanced way, by full fledged 
release planning tools, which can consider numerous factors at the same time, and 
provide alternative release plan suggestions. For example, Release Planner and its 
associated EVOLVE methodology for release planning is a suggestion of such a full 
fledged tool. 

The use of computer support for release planning can make it more objective, as it 
can weigh different factors and, depending on the tool used, come up with different 
plan suggestions. This can be achieved by combining it with human judgment on 
effort estimations, requirements’ value, and priorities as seen by different 
stakeholders/key customers. 

RP.GP:3 Involve different perspectives in release planning 
Release planning is the activity that selects requirements that marketing wants, that 
development can implement, and whose implementation can be funded by finances. 
Therefore, these three perspectives: marketing, development and finances, are all 
interested in release planning, and therefore should preferably take part in the 
decisions taken in it. Failing to have one of them may lead to the following 
situations. 

• If marketing is absent, development and finances can remove expensive 
requirements and only implement cheaper ones. However, this may leave 
valuable requirements out. 

• If development is absent, marketing and finances can agree on a set of 
requirements that is impossible to implement within the requested time. 

• If finances are absent, development can agree on developing what marketing 
wants, but at an unacceptable cost (e.g. due to extra resources that should be 
added). 

Therefore, it is advisable that representatives from marketing, finances and 
development take part in release planning in order to ensure that compromises can be 
made to develop reasonably strong products, at an acceptable cost, and within a 
realistic schedule. Their inputs can be given to activities such as requirements 
prioritization.  

Related practices: 

 RP.GP:8RP.P.GP:5 Consider multiple stakeholders during requirements 
prioritization 

RP.GP:4 Use product strategies and product roadmap to guide 
release planning 

Product strategies can be used to guide release planning efforts. They are especially 
important when deciding the priority of requirements. For example, if product 



 

   35

strategies state that the product is going to be internationalized, requirements related 
to multiple-language support may gain high importance as compared to others that 
are not immediately related to the strategies. 

Similarly, using a product roadmap is important to determine the contents of a 
release that fulfils previous product planning. For example, if the roadmap states that 
the upcoming release should reinforce the presence of the product in a specific 
market; requirements which were discovered from that market would then gain 
priority over different ones. 

Related practices: 

 OS.S.GP:2 Define product strategies 

 OS.S.GP:5 Define a roadmapping process  

RP.GP:5 Plan more than one release at a time 
If only one release is planned at a time, binary decisions in requirements selection 
are taken in the sense that a requirement either is included in the release or not. If it 
is not, the requirement goes back to the pool of available requirements, but with no 
expected date for its delivery since no other release has yet been planned. This, in 
turn, can dissatisfy customers who are expecting certain requirements to be 
delivered, as all they can be told is that the requirements will be delivered “in the 
future”. 

In order to be more forthcoming towards customers, strive to plan at least one release 
ahead. Therefore, when a requirement is not selected for the coming release ‘n’, it 
can be postponed and included as part of release ‘n+1’. Alternatively, yet one more 
release can be considered: the current release project, i.e., the one undergoing 
development at the moment as next release ‘n’ is being planned. This release, which 
can be called ‘n-1’, can accommodate highly urgent requirements that have appeared 
after development efforts started, and that have to be implemented during the current 
release project. In this specific situation, some requirements may be dropped from 
‘n-1’ and allocated in either ‘n’ or ‘n+1’. 

Related practices: 

 OS.S.GP:5 Define a roadmapping process 

RP.GP:6 Consider product evolution during release planning 
In some organizations, the development of completely new products does not happen 
so often. In most of the cases, organizations are improving their existing products 
over and over through several releases. Therefore, product evolution becomes an 
important concern when performing release planning. 

Keeping that in mind when deciding which features to implement, you should 
consider basically two things: (i) the current state of the product and how it can 
support the addition of new features; (ii) how new features will impact the existing 
product. 

The current state of the product can be characterized by attributes such as reliability, 
maintainability, and modifiability. Metrics such as post-release number of defects 
per module can give an indication of reliability. If you decide to add new features in 
a non-reliable module of your product, you may run the risk of delivering an instable 
product. In a similar example, if you decide to add features to a module that has low 
maintainability and modifiability, you should expect the implementation time to be 
longer, and the risk of introducing new defects into the product could be higher. 
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Finally, you should also consider the impact new features will have in the product 
from an evolvability perspective. Will the new features be accommodated nicely 
within the product architecture? Or will they break design constraints, contributing 
to a complex architecture? If the latter is the case, do you think it is worth penalizing 
system evolvability in exchange of a feature that can sell today, but that can cause 
problems to the addition of other features in the long run? 

Weigh the benefits you may get and the risks you will run, and make decisions on 
feature selection also from a product evolvability perspective. 

RP.GP:7 Perform release planning post-mortem analysis 
This practice intends to create an environment where measurements are gathered for 
later analysis in order to help to improve release planning activities. This is done by 
post-analyzing requirements selection quality by comparison with the measurements.  

Gathering e.g. customer value, market penetration, profit, and revenue your 
organization can gauge the impact that different product releases had when they 
were released. You can then use this information to rate the quality of the decisions 
you took when planning previous releases, and to see what you have got right and 
wrong during that time. A method that can help with this is called PARSEQ (Post-
Release Analysis of Requirements Selection Quality). 

By knowing your mistakes as well as your right decisions of previous releases, you 
can then build upon them to guide your decisions for future releases.  

RP.GP:8 Even out customer value between different releases 
One of the main challenges of release planning is to select an optimal set of 
requirements. When doing so, some key customers whose requirements were not 
fulfilled may be disappointed with a certain release. 

In order to prevent long term customer dissatisfaction because of that, you can strive 
to even out the requirements value over the releases to satisfy as many customers as 
possible, provided that this is financially feasible and aligned with your 
organizational strategies. 

When deciding which customers to satisfy first, prior financial and marketing data 
can be used, e.g. profit for last release, revenue in the previous year, number of 
potential customers in market segment, or size of total market segment. 

By keeping track of the discarded requirements for a release your organization can 
notify the affected key customers (if possible) and let them know that their 
requirements were not included in the first release, and that they are considered for 
the second or third one. However customer groups with high interest for a release 
and that have the power to affect your organization should be considered before the 
ones with low interest and power. 

Related practices: 

 RM.RS.GP:6 Record reason for rejecting requirements 

 RP.GP:5Plan more than one release at a time  

 RP.GP:7 Perform release planning post-mortem analysis 

 OS.M.GP:5 Identify stakeholders and map their influence 



 

   37

RP.P Prioritization  

RP.P.GP:1 Perform systematic requirements prioritization 
A common fact when planning a product release is that there is a mismatch between 
the amount of existing requirements and the time and resources available to 
implement them. Therefore, requirements should be prioritized in order to rank them 
in a way that an optimal subset can be selected for implementation in a release 
project.  

Making the prioritization process systematic involves defining which criteria to 
choose for prioritizing requirements by, that is, you should define what a 
requirement priority consists of. This may involve, for example, a combination of 
any of the following: requirements cost and value, risk, urgency, strategic 
importance, architectural importance, architectural impact, and critical success 
factors for customers. Some of these criteria may also be considered from the 
perspective of different market segments, key customers or other stakeholders. 
Systematic prioritization also involves the definition of which prioritization 
technique to use. Many techniques exist, such as Cumulative Voting, Top Ten 
Requirements, and 100 dollar method to name a few. Moreover, you should define 
who the stakeholders that will participate in the process are. These may include, e.g. 
marketing personnel, developers, project and product managers, and key customers. 

Systematic prioritization is at the core of release planning. Requirements selection 
for different releases is done on the basis of the priorities set for those requirements. 
Therefore, making this activity explicit and systematic is essential. The purpose of 
doing this is exactly to prevent it to happen implicitly and by gut feeling, which 
poses great risks to product success. The latter form always happens regardless of 
you planning for it or not. For example, some requirements will be prioritized on 
behalf (or detriment) of others when time for implementation becomes short, and 
some need to be dropped to give room for others.  

Not making requirements prioritization a systematic process can cause you 
problems. By postponing prioritization decisions rather than tackling them from the 
outset, you run the risk of implementing wrong requirements, e.g. the ones with least 
value and higher cost. As a result your product may not meet market/customer needs, 
therefore putting the success of your business at risk. 

Related practices: 

 RP.P.GP:2 Prioritize requirements based on their abstraction levels 

 RP.P.GP:3 Prioritize requirements based on cost, value and risk 

 RP.P.GP:5 Consider multiple stakeholders during requirements prioritization 

 OS.M.GP:6 Identify critical success factors for specific markets and/or key 
customers 

RP.P.GP:2 Prioritize requirements based on their abstraction levels 
Once requirements have been specified considering different levels of abstraction, it 
becomes easier to prioritize them, since you can for example focus on feature level 
requirements, which are less numerous than their function level counterparts. 

Considering that feature level requirements are abstractions of their function level 
counterparts, they can be prioritized among themselves on behalf of their related 
functional requirements. For example, a feature level requirement A that has 
associated function level requirements a1, a2, and a3 can be compared against 
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feature level requirement B, which in turn has function level requirements b1, b2, 
and b3. In this example, only two requirements need to be compared against each 
other, rather than 6 if function level ones would have been considered. 

Once feature level requirements have been prioritized, you can then subject their 
related function level ones to prioritization as well. This could be done for the 
purpose of, for example, choose which ones to implement first.  

In order to define which requirement gets a higher or lower priority, you can 
consider different aspects by which prioritize them. And different aspects can be 
considered for feature and function level prioritization. For example, at a feature 
level, aspects such as strategic importance and customer value can guide 
prioritization. This would help defining which requirements are more important from 
a business perspective. On the other hand, at function level, risk could be used as a 
prioritization aspect to decide which requirements should be implemented first. For 
example, implementing the riskiest functional requirements early in the project could 
be helpful to guide architectural design. An architecture that is created without 
considering requirements risks could prove to be faulty, hence the benefits of 
addressing requirements-related risks early to avoiding that.  

See related practice RP.P.GP:1 for details about how to define what a requirement 
priority consists of. 

Recommended pre-requisite practices: 

 RM.RS.GP:4 Specify requirements in multiple abstraction levels 

 RP.P.GP:1 Perform systematic requirements prioritization 

RP.P.GP:3 Prioritize requirements based on cost, value and risk 
Some common criteria by which to prioritize requirements are the cost of 
implementing them, the value they can add to the product (and ultimately to its 
customers), as well as the risk of implementing the requirements (e.g. of not getting 
them right in the first try). 

Several prioritization techniques can be used to rank requirements using these 
criteria. For example, AHP (Analytical Hierarchy Process), which uses pair-wise 
comparisons; 100 dollar test, by which 100 units are distributed to requirements 
according to how they are rated as compared to others. Alternatively, rating 
requirements in a scale from 1 to 10 regarding their cost, value and risk can also be 
used.  

These techniques are effective up to a limited number of requirements, such as a few 
tens of them. Therefore you should select a small subset of your requirements that 
need to go through prioritization. Leave out of this group all requirements that are a 
must to the product (e.g. requirements stemming from regulations, essential product 
features). In addition, you can also consider feature level requirements only for 
prioritization, since they are less in number (see RP.P.GP:2 Prioritize requirements 
based on their abstraction levels for details). 

By prioritizing according to these criteria, you will be able to distinguish 
requirement sets that can add the biggest value to the product, at the lowest cost and 
risk, from requirements that only add cost (and possibly risk), whereas not adding so 
much value. 

Related practices: 

 RP.P.GP:2 Prioritize requirements based on their abstraction levels 
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RP.P.GP:4 Consider requirements dependencies during 
prioritization 

One practice related to requirements specification is to track requirements 
dependencies. Once you have implemented that practice in your organization, you 
can then consider dependencies when performing release planning. 

Even if no formal technique for prioritizing requirements that consider dependencies 
is used, being aware of them is important to decide the final priority of a 
requirement. For example, a requirement A may initially be seen as high priority 
given its market/customer value. However, a dependency analysis on this 
requirement may reveal that it requires a number of low priority ones to be 
implemented first. When those are considered as a part of the equation, they may 
keep the development team busy throughout the time available for the release 
project. Consequently, the resulting release value will not be as high as too many 
low value requirements were implicitly chosen. This may be acceptable in some 
cases, but if not, a different combination of requirements should be agreed upon in 
order to maximize the release value. 

As looking at dependencies when deciding the priority of every requirement can be 
very difficult to implement, a suggestion is to perform an initial prioritization 
without considering dependencies, and only make use of them once the initial 
prioritization list has been obtained. Dependencies can then be considered to 
evaluate whether the list of requirements is feasible to implement. 

Recommended pre-requisite practices: 

 RA.GP:7 Track requirements dependencies 

RP.P.GP:5 Consider multiple stakeholders during requirements 
prioritization 

Stakeholders participating in release planning activities e.g. marketing, finance and 
development should also actively participate in the actual prioritization of the 
requirements. Each of the stakeholders follows a predefined role description that 
truthfully must be represented during the prioritization session.  

Moreover, several of the participant roles are a combination of information sources 
that also affect what they consider as important factors e.g. marketing represents the 
wishes of several market segments maybe in combination of a few key customers 
while finance can have their view of the factors from the perspective they get 
through shipment and sales records. The different views must be represented from 
each stakeholder perspective if a mutual agreement should be reached on how to 
prioritize the requirements for one or a sequence of releases. 

Related practices: 

 RP.GP:3 Involve different perspectives in release planning 

RP.P.GP:6 Let stakeholders’ importance be a factor during 
prioritization 

When including multiple stakeholders in requirements prioritization, their different 
interests can affect the outcome (e.g. when different stakeholders assign very 
different prioritizes to the same requirement). This can have a great impact on the 
release contents if only a few viewpoints are considered. In order to minimize the 
risk of improper release contents due to that, your organization can assign weights to 
stakeholders to define their importance. These are not absolute but rather of 
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changing nature e.g. dependent on market segments size, or time to market. It is 
important that the weights reflect what has been defined in the product strategies 
(regarding e.g. key customers or market segments to address).  

The assignment of weights is in this context mainly targeting the internal 
stakeholders. However it shall not be forgotten that individuals can be considered 
both as external and internal stakeholders in some situations e.g. individuals from 
marketing department might be under high pressure by a larger key customer and 
consequently undermine requirements of the other customers. Therefore the 
assignment of weights can have a greater impact than intended if the stakeholders are 
not considering all the factors in the prioritization equation. Additionally by mapping 
the power of the external stakeholder, several problematic areas such as the above 
can be minimized. 

Recommended pre-requisite practices: 

 OS.M.GP:5 Identify stakeholders and map their influence  

 RP.P.GP:5 Consider multiple stakeholders during requirements prioritization 

RP.P.GP:7 Re-plan releases upon changes 
As a release project advances in its lifecycle, the priority of requirements may 
change. Not only requirements being implemented in the project may undergo 
priority changes, but requirements external to the project may also do so. In addition, 
change requests to existing requirements may also appear. 

In this case, re-prioritization of requirements, as well as release re-planning can be 
performed in order to reflect the new reality. If this is not done, the development 
organization runs the risk of spending efforts in the development of a product that is 
no longer aligned with customer or market needs, and projects may be delayed due 
to ignoring such changes without updating the plan. 

Release re-planning may be necessary after re-prioritization of requirements because 
some requirements may need to be dropped from a release, and others may need to 
be included. If more than one release is planned at a time, all releases need to be 
considered, and reallocation of requirements among them shall be done as necessary.  

Re-prioritization here can be as simple as exchanging a newly discovered high 
priority requirement with a low priority one that was allocated to the release project. 
Or it can involve a more comprehensive effort such as the one that allocated the 
requirements to the release project. 

Example: 

If requirement A is currently planned for release ‘n’, and its priority 
increases, it may be allocated to release ‘n-1’ instead, i.e., the release that is 
currently undergoing development. As a result, requirement B that was 
planned for release ‘n-1’, but that had not yet been implemented, may be 
dropped from release ‘n-1’ and reallocated to release ‘n’. Alternatively, it 
may be completely dissociated from any release, and go back to the pool of 
available requirements. 

Related practices: 

 RP.GP:5 Plan more than one release at a time 

 RP.P.GP:1 Perform systematic requirements prioritization  
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RP.P.GP:8 Make use of must and wish lists 
When doing requirements selection for a release, consider allocating them to must 
and wish lists. This practice intends to assure that requirements that must be 
implemented take priority over requirements that should also be in the release, but 
whose implementation may still be postponed. 

One way to use must and wish lists is exemplified below, from a market-driven 
requirements engineering process called REPEAT. 

In order to create these lists, requirements should be annotated with priority and 
effort estimation. A prioritization technique as suggested in related practices could 
be used to find out the highest priority requirements. You should then allocate them 
to a must list, in ways that they fill up to 70% of the effort. Requirements that do not 
make it to the must list according to these criteria should then be put in a wish list. 
The wish list can take up to 60% of the effort that can be put in the release.  

Therefore, must plus wish lists account for 130% of the total effort. This means you 
have a 30% buffer after you implement the most critical requirements, which can be 
used to implement up to half of the requirements in the wish list.  

This practice allows you to concentrate your efforts in the highest priority 
requirements, whereas providing a contingency buffer in case a delay happens 
during their implementation. If no delays happen, you still have 30% of non-used 
effort that can then be allocated to the implementation of requirements in the wish 
list.  

Related practices: 

 RP.P.GP:1 Perform systematic requirements prioritization 

 RP.P.GP:3 Prioritize requirements based on cost, value and risk 

 RP.P.GP:2 Prioritize requirements based on their abstraction levels 
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RM Requirements Management 

RM.GP:1 Introduce tool support for requirements management 
Your requirements process can become better implemented and sustained if you 
have proper tools to support it. Tool support is important to enable easily issuing 
requirements, specifying them further with the use of attributes, tracking their 
statuses, versions, and traceability links. 

The widespread document-based approach to requirements specification poses 
several drawbacks to managing requirements, such as: 

• It is hard to store requirements attributes, 
• There is no easy way for the many requirements sources to issue requirements 

(especially when personnel are geographically dispersed), 
• Tracking requirements statuses and traceability links between them is 

cumbersome,  
• It is difficult to handle requirements during release planning (e.g. how to assign 

a requirement to the next release, or how to postpone it to a future release)  
• It is not possible to baseline a sub-set of requirements within a document; 

rather, the whole document needs to be baselined. 

Using a database-based approach to requirements specification helps solving the 
problems above. This approach can be as advanced as introducing a commercial 
requirements management tool, or as simple as using a spreadsheet.  

The former comes along with benefits like versioning of individual requirements, 
query facilities to search requirements, access control, and change management. The 
latter approach of using spreadsheets is much simpler and cheaper, yet it can still 
yield benefits over a document-based approach. For example, it is more practical to 
specify requirements attributes and statuses, associating requirements to releases, 
and sorting and filtering requirements. 

Regardless of the type of tool you use, bear in mind that a tool does not replace a 
process. Having a tool that offers many facilities to managing your requirements will 
be of no use if your organization does not know how to specify them and if your 
personnel do not exploit all the facilities of the adopted tool. More importantly, tool 
support will also be of no use if the requirements you elicit are not relevant from a 
product or business perspective (i.e. a tool won’t bring you benefits if the 
requirements managed through it are wrong). 

Therefore, see the adoption of a tool for requirements management as essential to 
support your requirements process, but do not forget all the other aspects of the 
process, such as practices on requirements elicitation, analysis, release planning, and 
the organizational aspects needed to support them.  

Recommended pre-requisite practices: 

  OS.GP:3 Assign a person to manage and own the requirements process 

Related practices: 

 OS.GP:4 Train people in requirements engineering 
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RM.CM Configuration Management 

RM.CM.GP:1 Have a change control process in place 
Once you have created a requirements baseline, you should have a change control 
process in place in order to control changes to them. Controlling changes to 
requirements is necessary for the following reasons: 

• Change requests can occur often and simply accepting all of them may end up 
ruining initial project plans. 

• Not all change requests have the same urgency and importance; therefore you 
should be able to differentiate critical from less important ones. 

• Change requests should be evaluated from a business perspective to assess 
whether they are relevant from a product, market or strategic perspective. Not 
doing this may lead to increased development costs without the expected 
financial return when developers accept change requests that are meaningless 
from those perspectives. 

• Change requests may not be aligned with the release objectives and therefore 
need to be rejected. On the other hand release objectives may change along the 
way and thus such change requests may need to be accepted. Therefore, 
analyzing change requests for their relevance from a product perspective is 
important before accepting them. 

• Accepted change requests must be communicated to all parties involved (e.g. 
developers, testers, and documentation and marketing personnel) 

• A change control process should not only handle changes to existing 
requirements that are undergoing implementation within a release project. It 
should also handle, for example, reports of defects that need to be fixed, and 
suggestions of new requirements. 

When defining your own change control process, you should think of aspects as 
shown in the list below.    

• Roles: who are the parties involved in the process? For example, who approves 
a change request? Who performs impact analysis? Who implements and verifies 
changes? The process should also define which roles integrate the change 
control board (entity in charge of approving/rejecting change requests) 

• Change request statuses: which statuses does a change request go through? For 
example, Issued, Approved, Implemented, Verified, and Rejected. 

• Analysis procedure: which factors to consider when analyzing a change 
request? For example, cost, impact on architecture, alignment with business 
requirements, resources available. 

• Verification procedure: which techniques to use, to verify a change request? For 
example, peer reviews, requirements based testing, and inspections. 

• Tool support: which tool to use to track change requests? 
• Status reporting: which types of reports shall be generated and when? For 

example, how many change requests have been accepted, rejected, approved, 
implemented or verified within a certain period of time? 

• Feedback to issuer: issuers of change requests may be revealing important 
improvements to the product. Therefore your change control process should 
include channels that enable feedback to issuers on the status of their change 
requests, so that they will keep on giving you feedback on the product. 

When defining your change control process, beware of the level of formality you 
need for your organization. Making the process too bureaucratic may lead to people 
taking shortcuts and falling back to an ad-hoc process. In addition, be sure to make it 
easy to issue change requests (e.g. through an online form available to interested 
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parties), so that you can funnel changes through one unique channel where they can 
later be analyzed.   

Recommended pre-requisite practices: 

 RM.RS.GP:2 Track status of requirements 

 RM.CM.GP:4 Make use of  a requirements baseline 

 RM.CM.GP:2 Define a cross-functional change control board 

Related practices: 

 RM.GP:1 Introduce tool support for requirements management 

 RM.RS.GP:6 Record reason for rejecting requirements 

RM.CM.GP:2 Define a cross-functional change control board 
A change control board (CCB) is a group of people defined by your change control 
process who is in charge of deciding which new features, which changes to existing 
requirements, or which defect reports should be accepted for further processing or 
rejected. 

It is important that you include different perspectives in the CCB by bringing 
together roles from different functional areas of your organization. For example, you 
should consider having representatives from development, marketing, and 
management. These roles can provide their view on technical feasibility and effort 
estimates, strategic and market importance of change requests. 

Recommended pre-requisite practices: 

 RM.CM.GP:4 Make use of  a requirements baseline 

 RM.CM.GP:1 Have a change control process in place 

RM.CM.GP:3 Control versions of your requirements 
You should control versions of your requirements for the following reasons: 

• It will prevent that people waste time working on obsolete versions 
• It will offer a way to keep a history of changes to requirements along with 

documented reasons for them, who made them, and when. 
• The version control for requirements is at the heart of baselining and change 

control procedures (see related practices for these) 

You can control versions of your requirements in different ways depending on the 
way you specify them and the tools you have available.  

If you use a document-approach to requirements specification, you should keep track 
of different versions of the documents. This can be done manually or by using a 
version control system like CVS or Subversion. If you use a more advanced 
requirements management tool, you may have the advantage of controlling versions 
of individual requirements as well.  

Recommended pre-requisite practices: 

 RM.GP:1 Introduce tool support for requirements management 

Related practices: 

 RM.CM.GP:1 Have a change control process in place 

 RM.CM.GP:4 Make use of  a requirements baseline 
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RM.CM.GP:4 Make use of  a requirements baseline 
Once you have agreed on a requirements set to be implemented (e.g. after release 
planning), you should baseline those requirements. A requirements baseline is a 
snapshot of the state of requirements at certain point in time, whose purpose is to 
provide a stable version of them so that design and development can take place.  

The point at which you should define a baseline varies according to the stability of 
your requirements. For example, during initial stages, when requirements are 
constantly evolving, a baseline may not be useful. However, once requirements have 
been reviewed and agreed upon, and are ready to be implemented, they should be 
baselined in order to serve as the common denominator for different interested 
parties, such as developers, project managers, and testers. 

Recommended pre-requisite practices: 

  RM.CM.GP:3 Control versions of your requirements 

Related practices: 

 RM.GP:1 Introduce tool support for requirements management 

RM.RT Requirements Traceability 
A part of requirements management that you should strive to implement regards 
maintaining relationships among requirements, between requirements and other 
software artifacts, and between requirements and their sources. This is known as 
requirements traceability and can bring the following benefits: 

• Ability to identify people related to a requirement. E.g. who issued it, who the 
requirement is for, and who is responsible for ensuring its completion? 

• Ability to perform informed impact analysis by knowing, for example, which 
software modules are affected by a requirement. 

• Possibility to know which test cases verify which requirements. 
• Ability to track requirements relationships. For example, a product feature can 

be traced to the functional requirements that provide more detail about it. 

The following are practices you can think of introducing in your organization to 
obtain the benefits above. 

RM.RT.GP:1 Trace requirements to other software artifacts 
One practice you can consider implementing regarding traceability is to trace 
requirements to other software artifacts. For example, requirements can be traced to 
use cases, to software modules or components, to test cases, and to project plans. 

Depending on the type of artifact you trace requirements to, you may have different 
benefits. For example, when a change request is handled, you can identify which 
requirement is involved and from this requirement you will know which modules are 
affected. This can help you perform impact analysis. Once changes are performed, 
you can identify which test cases are affected and that may also need to be changed 
to verify the requirement. 

This practice is expensive to implement in the sense it demands discipline from 
many different roles involved, like software architects, developers, testers, project 
managers, and so on, depending on which type of traceability is kept.  

However, if your organization is in a business that involves safety or life critical 
systems, the expense of implementing traceability to other software artifacts is worth 
the benefits it can bring.  
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Recommended pre-requisite practices: 

 RM.GP:1 Introduce tool support for requirements management 

Related practices: 

 RM.CM.GP:1 Have a change control process in place 

RM.RT.GP:2 Trace relationships between requirements 
When specifying requirements, you will probably come across with relationships 
between them. These relationships are seen here as those between requirements that 
are interconnected by the different level of abstraction in which they are specified. 

For example, a product feature has many associated functional requirements that 
provide more details on how it should be implemented. These functional 
requirements are then related to the feature, and vice-versa. You may also relate 
features with product level requirements (which are in a higher level, and are more 
like business requirements for the product). 

If you specify requirements in multiple abstraction levels, you should implement this 
practice in order to keep track of the relationships between them.  

In the MDREPM, requirements dependencies are also seen as relationships between 
requirements, but are handled in another practice. See related practices for details. 

Recommended pre-requisite practices: 

  RM.RS.GP:1 Specify requirements attributes 

 RM.RS.GP:4 Specify requirements in multiple abstraction levels 

Related practices: 

 RM.GP:1 Introduce tool support for requirements management 

 RA.GP:7 Track requirements dependencies 

RM.RT.GP:3 Trace requirements to their sources 
One simple practice regarding traceability is to trace requirements to their sources. 
This can be done by simply including a requirement attribute that identifies where 
the requirement originated from. Possible values for this attribute are persons with a 
stake on your requirements process, such as internal marketing personnel, a key 
customer, or even other sources such as a standard or regulation your product must 
adhere to. 

This practice can be helpful in the sense of, for example, keeping track of the 
original author of the requirement. The author can then be consulted for clarification 
purposes. In addition, accountability is introduced, as the person who recorded the 
requirement can be easily identified. 

Recommended pre-requisite practices: 

  RM.RS.GP:1 Specify requirements attributes 

Related practices: 

 RM.GP:1 Introduce tool support for requirements management 
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RM.RS Requirements Specification 

RM.RS.GP:1 Specify requirements attributes  
A requirement usually is specified with a title and a description. However, those are 
only two out of other attributes that you may consider specifying for your 
requirements. The following list provides some examples of other attributes. 

• Identifier: a unique id for the requirement 
• Rationale: a reason why the requirement exists 
• Release: the number of the release to which the requirement is allocated 
• Status: the status of the requirement (see practice RM.RS.GP:2 Track status of 

requirements) 
• Originator/Source: traces the source of the requirement (e.g. market research, 

key customer) 
• Implementation priority: a number indicating how soon the requirement should 

be implemented 
• Effort estimate: an estimation of the implementation effort (e.g. in man-hours) 
• Impact: a quantitative measure of the impact of the requirement on the existing 

system. E.g. considering how many components it will affect. 
• Dependencies: states other requirements which depend on a specific one. 
• Responsible: defines the person in charge of implementing, or making sure the 

requirement is satisfied. 

Although many of the attributes above may seem useful, be careful to select only the 
ones that really applicable to your case. In addition, make sure to define 
responsibilities to fill out values for the attributes. For example, a developer may 
assign values for the Impact and Effort attribute after performing impact analysis and 
effort estimate. Assigning such responsibilities ensures the attributes will be used. 

Attributes give you the benefit of separating important pieces of information about a 
requirement from its description. Depending on the tool you use for requirements 
specification, you could be able to filter requirements by certain attributes. For 
example, you could query for all requirements associated with release ‘X’ that have 
status ‘Y’ and that are of priority higher than ‘Z’.  

Recommended pre-requisite practices: 

  RM.GP:1 Introduce tool support for requirements management 

RM.RS.GP:2 Track status of requirements 
Requirements should have a well defined lifecycle, with statuses that allow for 
keeping track of which point in the lifecycle a requirement currently is. The 
following statuses are an example of what you may consider for your organization: 

• Candidate – this status indicates a requirement has been proposed, but not yet 
gone through further analysis. 

• Approved – requirements that are accepted for further analysis after 
requirements triage reach this status, and become eligible for inclusion in a 
future release. 

• Specified – this status represents requirements that have been further analyzed 
and specified in more detail (with e.g. effort estimates, impact analysis) 

• Planned – a planned requirement has been allocated to a release.  
• Developed – status that represents requirements that have been implemented 
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• Verified – verified requirements have been tested and proven to be fully 
functional 

• Released – a final status to represent requirements that have been released 
• Rejected – in case a requirement has been rejected, it reaches this state. A 

documentation of the rejection reason should also be provided in this case. 

The benefit of having a well defined requirements lifecycle is providing visibility of 
the state of the requirements database. For example, it is possible to see which 
candidate requirements there are, which have been accepted for further analysis, 
which have been rejected (and on what grounds), which are assigned to a certain 
release project, what state within the release project is the requirement in (e.g. 
implemented, verified, delivered), and so on. 

Recommended pre-requisite practices: 

  RM.GP:1 Introduce tool support for requirements management 

 RM.RS.GP:1 Specify requirements attributes 

Related practices: 

 RM.CM.GP:3 Control versions of your requirements 

RM.RS.GP:3 Provide an initial priority and effort estimate to newly 
specified requirements 

Newly specified requirements shall be given an initial priority and effort estimate. 
Priority here is seen as the urgency of implementing the requirement, and gives an 
idea of how soon the requirement should undergo further analysis. The initial effort 
estimate is also important as it gives a rough indication of the cost of the requirement 
and the resource implications it will cause. 

These two attributes shall be provided as soon as the requirement is specified 
because they will facilitate requirements triage, the activity of screening the 
requirements database in order to select requirements for further analysis, or simply 
reject non-pertinent ones. 

Recommended pre-requisite practices: 

 RM.RS.GP:1 Specify requirements attributes 

Related practices: 

 RA.GP:2 Perform requirements triage 

RM.RS.GP:4 Specify requirements in multiple abstraction levels 
A common fact that occurs when requirements are issued is that they can be in 
different levels of abstraction. 

On the highest level, a requirement can be as abstract as a product goal (e.g. “The 
product shall enter the Scandinavian market”). In a slightly more refined abstraction 
level, product features represent ways to achieve product goals (e.g. “The user 
interface shall support all Scandinavian languages”). Continuing the refinement of 
requirements, product features can be broken down into functional requirements, 
which describe an essential part of some functionality needed to implement a feature 
(e.g. “The user shall be able to choose the language at log in time”. 

Different levels of abstraction will be useful for different audiences. For example, 
developers may find product and feature level requirements too abstract to start 
design or implementation. However, those levels can be appropriate to marketing, 
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sales and product management when deciding, e.g. whether the requirement should 
be implemented in a release, or how to plan a market campaign to advertise new 
product features. 

Accepting the fact that no one abstraction level fits all audiences, you should then 
strive to specify requirements in multiple levels of abstraction, like in the above 
example. By doing this, the following benefits can be achieved. 

• The multiple abstraction levels help bring marketing, development, sales, and 
product management together by conveying a general understanding of what 
requirements mean and imply to different stakeholders. 

• Product and feature level requirements are helpful in requirements triage. Such 
requirements can be compared against product strategies to see whether they 
should be accepted for further analysis or simply be rejected.  

• Feature level requirements facilitate prioritization, and ultimately release 
planning. Prioritization of features rather than functional requirements becomes 
more efficient due to their lower number (since a feature may be composed of 
several functional requirements). In addition, features represent a more holistic 
view than a specific functionality, which makes prioritization decisions more 
understandable and intuitive. 

The idea of using multiple abstraction levels for specifying requirements is 
systematically covered in the Requirements Abstraction Model (RAM). 

Recommended pre-requisite practices: 

 RM.GP:1 Introduce tool support for requirements management 

 RM.RT.GP:2 Trace relationships between requirements 

Related practices: 

 RA.GP:2 Perform requirements triage 

 RP.P.GP:2 Prioritize requirements based on their abstraction levels 

RM.RS.GP:5 Workup requirements 
When a requirement is issued, it can come in different levels of detail. The 
requirement may be a rough idea of a new feature got through a phone call with a 
key customer, or it may be a low level, detail-rich description of some functionality. 

In the latter case, it may not be always clear whether the functionality is part of a 
feature that is aligned with product strategies. Therefore, new, higher level 
requirements may need to be derived from the low level one, in order to abstract up 
the functionality it represents to a feature or product level. This “work up” process 
allows identifying whether a newly issued requirement is pertinent to the product or 
not by comparing it against product strategies, thus allowing for requirements triage.  

On the other hand, if the issued requirement is on a product level – a high level 
description of a feature the product shall contain – it needs to be broken down in 
lower level, functional requirements. This needs to be done in order to make the 
requirement useful for development purposes. A product or feature level requirement 
may hold significant functionality behind it, which shall be specified in the form of 
functional requirements to ensure that development will implement features as they 
should, rather than based on developer’s gut feeling and assumptions.  

Recommended pre-requisite practices: 

  RM.RS.GP:4 Specify requirements in multiple abstraction levels 

Related practices: 
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 RA.GP:2 Perform requirements triage 

RM.RS.GP:6 Record reason for rejecting requirements 
When analyzing requirements, you will often come across with some you may want 
to reject. There may be several reasons why to take such a decision, such as: 

• The requirement is out of scope (e.g. does not belong in the product) 
• The requirement is within scope, but it is too expensive to implement 
• The requirement does not bring significant value to the product 
• The requirement has not been specified properly (e.g. missing information) 

A requirement that is rejected today is probably done so after some time is spent on 
analyzing it, which can involve the participation of expensive resources such as a 
product or project manager. If this requirement or a similar one reappears in the 
future (which is not uncommon) you can search your requirements database for it. 
Having a documented rejection reason will save you analysis time to judge whether 
to reject the reappeared requirement or not. In addition, you will also be able to 
compare the current situation against the informed reason and decide whether the 
reason is still applicable or not and maybe “resurrect” the requirement.  

Recommended pre-requisite practices: 

  RM.RS.GP:2 Track status of requirements 

Related practices: 

 RA.GP:2 Perform requirements triage 

 RM.RS.GP:1 Specify requirements attributes 



 

   51

RE Requirements Elicitation 

RE.GP:1 Distinguish between end-user and customer 
The customers of a specific product might not be the same as the end users e.g. a 
larger customer that invest in word processing software which then several hundred 
employees use, but not the customer himself. By separating the customer from the 
end users the elicitation techniques become more accurate. In addition, this 
information can be used as input when deciding how the product will be marketed 
and what requirements that are elicited for that purpose only.  

If the suppliers of the word processing programs, mentioned above, do not 
distinguish between the user and the customer there is an apparent risk that several 
requirements are not elicited. For example, only focusing on the customer will lead 
to that requirements giving user-friendliness, functionality, spellchecker will be 
ignored. On the other hand solely focusing on the end-user might remove the option 
to share documents with others not using exactly the same version of the program or 
other security issues, that e.g. are ignored by open source versions of word 
processing programs. 

RE.GP:2 Identify requirements sources 
The goals with the elicited requirements are to, through analysis and release planning 
activities, generate the maximum perceived value for the market(s) they are aimed 
for. The markets might differ in what is considered value and therefore it is better to 
divide the market into segments. Each of the segments should then be screened for 
possible sources of requirements, in addition to the sources internal to your 
organization. Knowing where to focus your elicitation efforts will save time and 
resources since you will concentrate on the most relevant sources of requirements for 
your products. 

The following list shows some examples of requirements sources you may want to 
consider when eliciting requirements. 

• Influences: standards, trends, and regulations. 
• External stakeholders: partners, distributors, competitors, subcontractors, and 

contractual commitments with customers. 
• Internal stakeholders: owners of the organization, marketing personnel, product 

manager, project manager, software quality manager, and technical support. 
• Internal sources: bug reports, technology opportunities – innovation, existing 

requirements (requirements reuse), existing functionality enhancements, history 
(previous releases), similar projects/products, product strategies, and product 
roadmaps. 

• Techniques that aid elicitation: scenarios focus groups, market analysis, 
surveys, competitor analysis, and segment analysis. 

Recommended pre-requisite practices: 

 OS.M.GP:1 Establish a marketing organization 

 OS.M.GP:5 Identify stakeholders and map their influence 
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RE.GP:3 Train personnel in eliciting requirements 
Technical support in most organizations has frequent contact with users and 
customers that are in need of help with your products e.g. through regular phone 
support or when installing the products at the location of your customers. When 
giving support they hear what areas user have the most problems with, what is not 
appreciated, and most importantly what they would like to see in future releases. 

Technical support staff can therefore be trained to identify what new requirements 
are and what are not. However, strong motivation of the support personnel is needed, 
so that they do not let these moments pass. When support personnel elicit 
requirements they can preferably quickly document them in an internal system. The 
draft versions of the requirements can then be refined during requirements analysis 
or requirements management activities. 

The same approach can be used when performing certain test activities for a release 
since the test personnel can be seen as the "initial customers" e.g. when performing 
acceptance tests and functional testing. Improvement ideas that testers have can turn 
out to be relevant requirements. Therefore, testers can also be seen as potential 
requirements sources as they verify already implemented requirements during their 
activities. 

Related practices: 

 RM.GP:1 Introduce tool support for requirements management 

 RE.GP:5 Create elicitation channels for requirements sources 

RE.GP:4 Use up-to-date market analysis information for elicitation 
The reasons behind market analysis are to find out if the new product’s functions, 
prices, and appearances will be appreciated by the market segments before they are 
released. This does not only give your organization the option to postpone or cancel 
the product before the launch (e.g. the market segment have shifted direction, or 
already been filled by the competitors), but the information gathered during the 
market analysis can also be used as an elicitation source for future releases. 

The current market segment demands have to be fitted with a product as well as a 
marketing strategy for it. However the market segment may shift direction rapidly 
and the information gathered therefore have an “expiration date” which should be 
reflected in the elicited requirements. For example requirement A is only of interest 
if put in release ‘X’ while requirements B, C, D can be released later due to low 
demand at the moment. 

One way for a market driven organization to stay ahead of its competitors can be to 
take as a practice to periodically perform market analysis so that the requirements 
elicited are not outdated. By doing so your organization also identifies upcoming 
trends, e.g. user interface, new standards, or other opportunities through 
technological combinations such as mobile phones that support VOIP-services and 
payment services as if the phone was a bank card. 

Recommended pre-requisite practices: 

 OS.M.GP:1 Establish a marketing organization 

Related practices: 

 RE.GP:8 Let the importance of market segments guide elicitation efforts 



 

   53

RE.GP:5 Create elicitation channels for requirements sources 
Enabling different channels for customers to put forward requests and feedback do 
not only give the customers a feeling that their product supplier listens to them, but 
is also a good source to use for requirements elicitation. The requirements can be 
elicited through different channels such as beta releases, FAQ, customer complaints, 
or simply by adding a suggestion page on your organization homepage. 

If customers suggest a function that is later considered for a product release, it is 
recommended to follow up their request by thanking them for input on top of the 
decision whether to discard or when to add the suggested functionality to the 
product. This gives customers a feeling that the organization cares about them which 
increases the chances that they will continue to issue requirements or purchase future 
products from that organization.  

The benefit of this practice, which is making it easy to issue requirements, can also 
be its drawback, which is requirements overload. It is therefore recommended to 
fulfill other practices prior to this one, such as RA.GP:2 Perform requirements 
triage, which can help handling the high requirements influx that may take place 
once you have created elicitation channels. 

Recommended pre-requisite practices: 

 RM.GP:1 Introduce tool support for requirements management 

 RM.RS.GP:4 Specify requirements in multiple abstraction levels 

 RM.RS.GP:5 Workup requirements 

 RA.GP:2 Perform requirements triage 

RE.GP:6 Consider strengths and weaknesses of competitor’s 
products  

One of the main sources of requirements for a market driven organization is its 
competitive rivals. In order to be competitive, your products should not only contain 
the appealing features your competitors’ products have, but also fill gaps left by 
them. Therefore it is important that you conduct an analysis of the main strengths 
and weaknesses of competitor’s products, and focus your efforts in finding 
requirements that can make your product superior to theirs. The information 
gathered during the analysis can be complemented through other channels as well 
e.g. analysis of competitor product manuals usually available on their homepages or 
available product white papers. 

It is important to remember that the strengths and weaknesses of competitor’s 
products should be defined from the customer’s perspective. This can for example be 
done through market analysis, by including questions about what the intended 
market segment appreciates and not, in the products supplied to them by your 
competitors. 

This practice can be seen as a complement to OS.M.GP:4  Identify and analyze 
competitors, from the process area organizational support in the MDREPM. That 
practice focuses on providing a view of competitors as an organization e.g. 
resources, technical expertise, marketing strategies. By implementing this practice 
here you can then gain a broader view of your competitors by knowing strong and 
weak points of their products, and therefore taking advantage of that on your behalf. 

Recommended pre-requisite practices: 

 OS.M.GP:3 Know your own strengths and weaknesses 



 

   54

 OS.M.GP:4 Identify and analyze competitors 

Related practices: 

 OS.M.GP:6 Identify critical success factors for specific markets and/or key 
customers 

 OS.M.GP:7 Identify the basis of the competitive advantage 

RE.GP:7 Align elicitation activities with product strategies 
Elicitation activities should be guided by what is stated in the product strategies. For 
example if the focus of the product strategies is to introduce a new product in a 
certain market, efforts should be put on finding out what are the important features 
required by that market segment, or which can create a demand for the product in 
that market. That is, elicitation activities should focus on that market. 

The elicitation activities can also be guided by the product roadmaps, which reflect 
on several releases. However, in some cases new requirements might be elicited and 
considered, instead of the ones specified in the roadmap. But by using the roadmap 
and the product strategies as a means to align the elicitation resources with, the time 
and money you spend on elicitation is assured to be aligned with overall goals for the 
product. 

Recommended pre-requisite practices: 

 OS.S.GP:1 Define organizational strategies and introduce a strategic mindset 

 OS.S.GP:2 Define product strategies 

 OS.S.GP:5 Define a roadmapping process 

Related practices: 

 OS.S.GP:6 Let requirements affect product strategies when applicable 

RE.GP:8 Let the importance of market segments guide elicitation 
efforts 

This practice aims to aid market-driven organizations which have one or a few 
products that target a specific market, for which they need to elicit requirements 
from. The below suggested elicitation techniques for specific market segments can 
still be considered by all organizations. 

Depending on the targeted market segment(s) the elicited requirements might differ. 
If the targeted market segment(s) demand products that have high quality and accept 
a higher price, then the resources spent on elicitation should reflect this as well. 

For example:  

Porsche’s targeted customers are looking for features that a sports car provide e.g. 
big engine, leather seats, nice interior, design. On the other hand a very little 
segment of Porsche’s customers would prefer to have a towing hook on their 
Porsche. Requirements from these different segments are elicited and documented. 
When analyzing the requirement it is concluded that the towing hook would agitate 
the main customer group and is therefore discarded. This way, time and resources 
were spent on something that might be considered obvious to exclude from the 
beginning.  

This example might be a little bit out of scope of the software industry but it can be 
considered when eliciting software requirements as well. In other words the 
importance of the market segment and its stereotypic view should set restrictions on 
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resources and time spent on eliciting requirements from that market. This will help 
handling a high requirement influx and thereby minimize the time spent on 
analyzing the elicited requirements. 

When deciding which segments of market that guide the elicitation process in your 
organization the following techniques can help: 

• Key customers: Which are the key customers? What made them choose you? 
What are they expecting from the next release? What do they not prefer in the 
long-term? 

• Historical data: Do the targeted market segment tend to change their mind 
frequently regarding features of the product, e.g. mobile phones? Are the 
customers loyal to your brand? 

• Sales department: In addition to the feeling of personnel from the sales 
department; what requirements contributed to the easiness to sell the last 
product? If it was hard to sell, what requirements do the sales personnel felt 
lacking or were not appreciated by the customers? What requirements do they 
feel that the customers would appreciate better? Information perceived during 
discussions in sales meetings, informal discussions with customers. 

• Market analysis: Customers questionnaires. 

Recommended pre-requisite practices: 

 OS.M.GP:1 Establish a marketing organization 

RE.T Techniques practices 

RE.T.GP:1 Elicit requirements through use cases 
One good way to find out about the requirements your product needs to fulfill is to 
think of the usage scenarios it will be subjected to. Use case is a technique that can 
help with that. It consists of identifying actors that interact with the system and the 
steps involved in this interaction (actors can be complemented with personas for 
deeper understanding, see RE.T.GP:4 Elicit requirements through personas).  

As an example, consider a charging system for a mobile telecom operator. One use 
case could be the following. A user that belongs to a different telecom operator 
enters the current operator network, and makes a phone call. Analyzing this use case 
will reveal requirements related to roaming agreements, fees, charging scheme (e.g. 
per minute, flat rate).  

A use case does not need to be created with the presence with the actual user of the 
system (use case actor). It could rather involve experts within your organization that 
know typical usage scenarios your product will and can be exposed to. 

Beware, though, that use cases do not replace requirements. Rather, they are a means 
through which you can identify requirements your product needs to fulfill. 

Recommended pre-requisite practices: 

 RE.GP:1 Distinguish between end-user and customer 

Related practices: 

 RE.T.GP:4 Elicit requirements through personas 

RE.T.GP:2 Elicit requirements through user groups 
If representatives can be identified from different user groups, a technique you can 
use to elicit requirements is to gather them in meetings to discuss their wishes in 
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relation to your products. User group meetings complement other elicitation 
techniques such as market analysis realized through surveys by offering a more 
personal and natural interaction with actual user group representatives. 

These meetings have the advantage of bringing together people with different 
opinions about your products and hearing from them what they are happy with, what 
they want to see improved what new features they want to see implemented. The 
selection of which user representatives to invite can be done according to market 
segments to get more varied opinions since interests could be different. 

These meetings can be realized with the participation of a mixture of technical and 
business personnel from the side of your organization. This provides different 
perspectives on suggestions gathered from the group. For example, business benefits 
and technical feasibility of suggestions can be evaluated together. 

In order to guide discussions, the presence of your product (for demonstration 
purposes) can be helpful to foster participation of the meeting participants. You may 
also consider the use competitor’s products for the purpose of discovering what type 
of features they have that appeal to the users, and that therefore you should focus on 
as a way to overcome your competitors. 

In order to get to a consensus about the main wishes identified, you may employ a 
prioritization technique, such as Top Ten requirements, or Cumulative Voting in 
order to rank the requirements you found out according to the participants’ 
preferences. 

Recommended pre-requisite practices: 

 RE.GP:2 Identify requirements sources 

 RE.GP:1 Distinguish between end-user and customer 

RE.T.GP:3 Elicit requirements from product reviews 
Customers considering purchasing a product, either online or from a regular store, 
usually search for information about the product on internet first. This search often 
targets web pages containing customer reviews about the product (e.g. auction sites, 
price comparison sites). In these pages, potential customers can find what others 
liked and disliked in the products. Furthermore, magazine reviews, forums, and 
blogs may also be used as source of feedback on products, either for your own 
products or your competitor’s products.  

This information is for free and it is not uncommon that hundreds of comments may 
have been provided for a single popular or unpopular product. It is therefore a 
valuable source of potential requirements your organization can explore in addition 
to the channels discussed in practice RE.GP:5 Create elicitation channels for 
requirements sources. 

Related practices: 

 RE.GP:5 Create elicitation channels for requirements sources 

RE.T.GP:4 Elicit requirements through personas 
When you are faced with a mass market for your products, you may find it difficult 
to identify a typical user profile to target. This is where the use of personas for 
eliciting requirements can come to help. 

A persona is a description of a typical user of your product. This description is very 
detailed, and can include social activities with which the person is involved, his/her 
personal likes and dislikes, daily routine, hobbies, interests, social connections, 



 

   57

technology literacy, technical frustrations, age, gender, life style. To make it more 
individual, a persona is usually given a name and a photograph, which help in 
memorizing them. 

The information you will want to include in a typical persona can be derived from 
the analysis of a market segment. The persona is then created as a way to 
communicate the characteristics of the typical user profile throughout your 
organization. However, the correctness of the information behind a persona is 
important. If it does not reflect reality, the persona can create the illusion of a user 
that does not exist. This illusion can cascade through several requirements 
engineering activities, with the possibility to cause damages. For example, the 
identification of requirements that are later worked on and that are not really what 
the target user profile wanted. 

Still, the advantages this technique brings are several: 

• It fosters communication. Referring to “Daniel as a 16 year old Swedish boy 
who likes listening to music and going out with friends” rather than the “market 
segment of teenagers in Sweden” gives a much clearer picture of who the target 
user profile is. Within your organization, the design of, for example, a game, a 
mobile phone, or an MP3 player can then be done considering Daniel’s 
preferences (which are more concrete) rather than the market segment 
preferences (which are more abstract). 

• A persona, or a small set of them, can be a powerful tool as they are a more 
concrete representation of market segments which can be referred to when 
finding out which requirements the product should have, how its user interface 
should be designed, and so on. 

• Personas save you the time of going out to the market and try to elicit 
requirements from many hundreds of users. 

• They are relatively simple to develop, and can bring you benefits during many 
phases of your development process, from elicitation of requirements, through 
release planning, design, implementation, through to testing. 

Recommended pre-requisite practices: 

 OS.M.GP:1 Establish a marketing organization 

 RE.GP:1 Distinguish between end-user and customer 

Related practices: 

 RE.GP:4 Use up-to-date market analysis information for elicitation 

 RA.GP:10 Make use of personas for analysis  

RE.T.GP:5 Elicit requirements through gap analysis 
Gap analysis is done in order to verify if a gap exists between what a product 
delivers and what gives satisfaction to the customers. The level of customer 
satisfaction is compared with the features and characteristics that the product offers 
to differentiate the two types of gaps that can exist. If the product lacks features or 
characteristics, from the customer perspective, then the gap is said to be negative but 
if the products contains features and characteristics that is more than what the 
customer whished for then it is said to be a positive gap.  

This analysis will not only provide a fairly accurate measurement of how well 
release planning activities have been performed but the negative identified gap is 
also an excellent source to elicit requirements from. On the other hand the positive 
gap can be used during requirements analysis as an indicator to which requirements 
that should not be included in future releases of the product. Moreover, Gap analysis 
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can also be used during requirements prioritization. For example, if performance 
issues were identified in the gap analysis then requirements can be prioritized after 
which ones that improve performance the most. 

This shows that by performing Gap analysis several requirements can be elicited in 
addition to the improvements areas that are identified. 

Recommended pre-requisite practices: 

 OS.M.GP:1 Establish a marketing organization 

 RE.GP:1 Distinguish between end-user and customer 

Related practices: 

 RE.GP:4 Use up-to-date market analysis information for elicitation 

RE.T.GP:6 Elicit requirements through customer value analysis 
This practice has similar characteristics with RE.T.GP:5 Elicit requirements through 
gap analysis. However, while that practice analyzes the gap between the product and 
the customer satisfaction, the customer value analysis (CVA) can be used to verify 
the perceived customer value. This is done through comparison with the perceived 
value the competitor’s products provide. The information can be gathered through 
surveys answered by your customers and your competitor’s customers. The 
perceived value of several attributes can be compared e.g. technology, pricing, sales, 
support, features.  

When performing CVA the conjoint analysis tool can be used. This tool compares 
features or attributes of a product that can have two or more levels. The customers 
are asked to provide the level of importance for the attributes from their perspective 
and these levels are then compared against one another e.g. what are preferred 
weight, price, and battery time for a mobile phone. For example, most people prefer 
80g weight of a mobile phone while a few prefer 60g, and 100g. These different 
attributes are then compared with other attributes in order to conclude the optimum 
values e.g. weight of a mobile phone can be 80g, 120g, or 160g which is put in 
relation to its battery time 200h, 300h, or 400h as well as the price 200€, 300€ or 
400€. 

Not only will your organization be rated against your competitors (which are useful 
measurements for several practices in Organizational Support), but the information 
gathered in the survey can also be used to elicit new requirements or improve 
already elicited ones (both functional and non-functional). Moreover, by performing 
this analysis the disconnections between what the customer values and what the 
organization think the customer values are limited. This will in the long run through 
improved elicitation efforts increase the perceived quality and value for future 
releases, compared to what your competitors provide. 

Recommended pre-requisite practices: 

 OS.M.GP:1 Establish a marketing organization 

 RE.GP:1 Distinguish between end-user and customer 

Related practices: 

 RE.GP:6Consider strengths and weaknesses of competitor’s products  

 RE.GP:4 Use up-to-date market analysis information for elicitation 

 OS.M.GP:4 Identify and analyze competitors 
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RA Requirements Analysis 

RA.GP:1 Provide well informed effort estimates 
Providing accurate effort estimates is a practice your organization should strive to 
master. The reason is that it is at the core of project management and release 
planning. It will help you minimize disruptions in project plans and deliver the 
expected value for your product releases. 

Estimations can be done using different approaches. In a bottom-up manner, a 
project is broken down in individual tasks and requirements, and each is estimated 
individually. In a top-down manner, expert opinion on high level description of 
features is used to derive the estimates. A variation of this approach is to include 
several experts and refine their estimates in several rounds, to improve their 
accuracy. In addition, comparisons to previous, similar projects can also help, in 
what is known as estimating by analogy.  

Estimating effort can rely on historical data to strengthen their accuracy. For 
example, graphs comparing probability percentage of success against a timeline 
(such as months of implementation) can guide you to decide whether an estimation 
of, say, 6 months for a release project has good chances to succeed as compared to 
previous and similar attempts. This, along with documented team productivity and 
software size measures of previous projects, can help you to consciously estimate 
effort for a new release project. 

As estimates have a degree of uncertainty when they are made, they should be 
updated as more is known about the work at hand. Therefore, you can start by 
providing a rough effort estimate at the time you specify a requirement, and update it 
as you proceed with the requirement analysis. This can be done and will be useful in 
even pre-project activities, such as requirements selection for implementation during 
release planning. You can then use the estimates for guiding your release project 
plan creation. As you proceed with implementation of estimated requirements, you 
should then revise your estimates as you know more about the effort to be expended 
in their implementation. 

At the end of a project, you can then archive your project plan with provided 
estimates for use as historical data by future projects. 

RA.GP:2 Perform requirements triage 
Release planning is one of the cornerstones of market driven requirements 
engineering and a too high pressure on it can limit its benefits. However by 
performing requirements triage before release planning the pressure is reduced 
which limits the workload on the product managers in your organization as well. 

Requirements triage is the activity of going through candidate requirements in order 
to choose which will be rejected and which will be allowed to go through further 
analysis, and eventually be selected for implementation. It allows for fast acceptance 
or dismissal of requirements to avoid overload, and to avoid putting effort on 
requirements that are irrelevant. 

This is done by comparing the requirements with product strategies which are 
derived from organizational strategies. If the strategies are not defined properly they 
can become a bottleneck for requirements triage. They should therefore be defined in 
a detailed enough level so that requirements can be compared to them. The 
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requirements need to be worked up as well before used in triage activities, e.g. they 
can not be flattened to one level but should rather be defined in several abstraction 
levels (like suggested in RM.RS.GP:5 Workup requirements in requirement 
management). 

In other words the triage activities are an essential part of a market-driven 
requirements engineering process in that it fights requirements overload – a problem 
that can arise when more requirements are issued than can be analyzed. The direct 
outcome of this initial screening is that effort and costs are reduced later on in the 
process. Therefore, requirements triage shall be carried out periodically for screening 
the requirements database for newly issued requirements and to judge whether they 
can go through further analysis or should be rejected. 

Recommended pre-requisite practices: 

 RM.RS.GP:4 Specify requirements in multiple abstraction levels 

 RM.RS.GP:5 Workup requirements 

 RA.GP:1 Provide well informed effort estimates 

RA.GP:3 Analyze requirements using multiple views 
The most typical way to specify requirements is using natural language. However, 
that poses limitations and risks. Limitations in the sense of making it difficult to 
express processes and interactions. And risks in the sense of introducing ambiguity, 
which in many cases are only perceived when a requirement has already been 
implemented. 

Therefore, a good practice is to use multiple views to analyze requirements. The 
following list outlines some of the artifacts you can use for that purpose. 

• UML models: use cases, activity, sequence, and class diagrams offer a good 
way to model interactions between users and the system, different parts of the 
system itself and with its exterior, as well as entities that are part of your 
system. 

• Test cases: if a requirement provides a description of what the product should 
do, a test case for that requirement tries to prove the product won’t be able to do 
what the requirement states. When you create a test case for a requirement, you 
are using an acceptance view that tries to verify whether the requirement has 
been implemented properly and that the product does what it is expected to do.  

• Decision trees: in complicated processes where many decisions and several 
possibilities exist, natural language becomes cumbersome to provide clear 
descriptions. In that case, you may consider the use of decision trees. They are a 
graphical representation where nodes represent a question and arches between 
nodes are the decision taken, which leads to the next step in the process. 

The main benefit of using multiple views for requirements analysis is that you may 
catch inconsistencies with the different representations early, which may save time 
and money by preventing them to be propagated to later stages of development. In 
addition, graphical representations are good in providing an overview which is not 
always easy to provide with natural language. 

Related practices: 

 RE.T.GP:1 Elicit requirements through use cases 

 RA.GP:5 Create requirements-based test cases during analysis 
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RA.GP:4 Increase the quality of the requirements through 
inspections and reviews 

Software requirements inspection can increase the quality of your requirements. 
When executing all activities included in an inspection on all requirements, it can be 
a time and resource consuming task. Inspections activities can therefore initially 
target just those requirements that are identified as risky (e.g. through risk analysis), 
or the ones assigned for implementation in a release project. This way the personnel 
participating will grow an understanding and respect for the outcome of inspections 
when seeing the increase of requirements quality. 

The quality of the requirements can also be increased by performing structured 
reviews early in the requirements lifecycle e.g. through perspective based reading of 
the requirements. Except from instructing the reviewers it is also important to tell 
them of how important their contribution is increasing the quality of the 
requirements otherwise you might run the risk of getting poor results. 

By using developers, testers, and key customers as reviewers time spent in other 
activities can be shortened down e.g. developers already discussed requirements 
before implementation starts which can enable better understanding of the 
requirement or test personnel can start creating acceptance tests as part of the review 
process. 

One of the main benefits of using inspections and reviews is that you can catch 
errors and misunderstandings early in the development process. At this point, it is 
much cheaper to fix them than when the product is undergoing acceptance testing, 
for example. 

Related practices: 

 RA.GP:6 Perform requirements risk analysis 

 RA.GP:5 Create requirements-based test cases during analysis 

RA.GP:5 Create requirements-based test cases during analysis 
 

Requirements-based test case creation can be helpful during analysis of 
requirements, whereas it also provides a way to perform acceptance tests.  

The benefits of creating test cases based on requirements are the following: 

• Involves testers in the requirements process. 
• Test cases provide a different view of requirements. They allow for revealing 

inconsistencies between textual description of requirements and other analysis 
models related to them, such as sequence and activity diagrams, dialog maps. 

• If you try to derive test cases from a requirement, and you can’t come up with a 
tangible way to evaluate whether the requirement will be fulfilled, you just 
came across with a requirement that may be ambiguous, or not clear enough. 
This in turn prompts you to fix such a requirement before it is given away for 
implementation, thus saving you time and money you would spend in fixing 
errors after development. 

In many organizations, testers work within projects, and it may not be always easy to 
allocate them to create requirements-based test cases which are created in pre-project 
activities. However, the benefit of creating such test cases still exists, and it is 
recommended that this practice be taken into consideration as part of testing 
activities. In this way, it would be easier to have access to testing resources to 
perform the practice. 
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Related practices: 

 RA.GP:3 Analyze requirements using multiple views 

RA.GP:6 Perform requirements risk analysis 
Assessing risks and preparing action plans for handling their possible materialization 
are considered a good practice of project management. In a market-driven situation, 
where projects are initiated to implement requirements that are selected for a product 
release, risk management can be done based on requirements, since requirements are 
at the core of all development activities. 

When analyzing requirements, consider evaluating how risky they are. Documenting 
requirements risks will benefit you in activities such as release planning. You may 
consider risk as one of the factors when prioritizing requirements. This will help you 
select a sub-set of them whose combined risk is acceptable given the circumstances 
for the release plan in question. 

Risk factors you may consider can be many, as exemplified in the list below: 

• Changing requirements: pay attention to requirements that are highly volatile 
and that can change often. These may be rated with relatively higher risk. 

• Requirements that demands new and unproven technologies. This can lead to 
large development costs which mean high risk. 

• Requirements that are not aligned with product strategies: if you accept 
requirements for implementation without concerns to whether they belong in 
the product or not, you risk wasting development effort in the implementation 
of features that may not add any value to the product. 

Related practices: 

 RP.P.GP:3 Prioritize requirements based on cost, value and risk  

RA.GP:7 Track requirements dependencies 
A common fact when analyzing requirements is that you will notice dependency 
relations between them. These may be of several forms, as detailed below: 

• Require dependency: a requirement R1 may depend on R2, which means R2 
needs to be implemented before R1. For example, implementing a video player 
will require the implementation of video codecs before.  

• Cost dependency: implementing a requirement R1 may lead to an increase of 
cost in implementing another requirement R2. For example, a requirement that 
demands very short response times may increase the complexity of the system 
and thus the cost of implementing other requirements. 

• Value dependency:  it may also be the case that implementing a requirement R1 
will increase (or decrease) the value of a requirement R2. As an example, 
consider an Mp3 player. Having an advanced graphical user interface for the 
player, which allows for creating playlists, sorting songs by name, artist, and 
genre, would be of little value if the player does not have high memory capacity 
to store several songs. Therefore, high memory capacity increases the value of 
the advanced graphical user interface for the player. 

Tracking requirements dependencies as you analyze requirements can help you in 
later phases of your requirements process. For example, knowing dependencies is 
useful when doing release planning – requirements that depend on one another may 
be scheduled for implementation in the same release (or in a specific sequence of 
releases). Dependencies are also useful when prioritizing requirements. For example, 
a requirement that is rated as high priority initially may have its priority lowered 
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after it is known that it depends on too many requirements (thus becoming too 
expensive to implement). In addition, knowing dependencies can also help during 
impact analysis. 

Although useful, keeping track of requirements dependencies can be labor-intensive 
job. In order to bring the benefits it can deliver, the tracking of dependencies should 
be done constantly to keep them up to date.  

You should decide which types of dependencies are of interest for your organization, 
and to what extent you would like to keep track of them. A way to minimize 
dependency tracking is to use them in feature level requirements only, which are less 
numerous then function level ones. See practice RM.RS.GP:4 for details on that. 

Related practices: 

 RP.P.GP:4 Consider requirements dependencies during prioritization 

 RM.RS.GP:4 Specify requirements in multiple abstraction levels 

RA.GP:8 Perform impact analysis for requirements 
Before performing an impact analysis it is recommended that the requirements have 
gone through triage activities to verify the rationale behind them and alignment with 
product strategies. 

When analyzing requirements it is important to consider potential consequences to 
other requirements, as well as to the existing product implementation. For that, being 
aware of requirements dependencies can be very helpful (see related practice) There 
may be side effects that need to be considered, and if you decide to include a 
requirement, a rough estimation of the extra costs and time the impact will bring can 
be done and documented.  

Underestimating the impact can have severe consequences to the rest of the 
development process, such as schedule delays and over pressured staff. Therefore, 
by consulting experts, e.g. developers, marketing, and testers, instead of only 
consulting documentation (e.g. requirements specification and design 
documentation) a better knowledge base is created not just for the person analyzing 
the requirements but for the experts as well (making them aware of the potential 
changes). In other words the requirements are analyzed by a cross functional team 
suggested in the process area Organizational Support in MDREPM. 

Recommended pre-requisite practices: 

 RA.GP:7 Track requirements dependencies  

 OS.GP:5 Create a cross functional team to analyze and specify requirements 

 RM.RS.GP:4 Specify requirements in multiple abstraction levels 

RA.GP:9 Consider non-functional requirements during analysis 
Functional and non-functional requirements should be separately specified after 
being elicited and then considered again when analyzing the requirements.  

The non-functional requirements, also known as quality attributes, cannot usually be 
traced directly into ready code, design objects, or individual test cases while 
functional requirements usually can. This leads to that non-functional requirements 
can be neglected since they are not directly reflected in “visible” functionality. 

It can therefore be taken as practice to analyze the results from e.g. market surveys, 
focus groups, key customer requests, in order to create a list of what the intended 
market segment seek in their products, e.g. portability, security, performance. 
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Functional requirements can then be traced to related non-functional requirements 
and be analyzed in order to understand how they contribute to parent non-functional 
requirement. The outcome of this analysis also enables traceability the other way as 
well, i.e. from non-functional requirements to implemented code through functional 
requirements.  

This information can in addition to enabling a more fully understanding of the 
system be used for setting priorities for the functional requirements, by first 
prioritizing all of the parental nonfunctional requirements. For example if the market 
segment demand high security in your products, then functional requirements that 
are concerned with e.g. login procedures automatically get higher priority, due to the 
priority of the non-functional requirement. 

Related practices: 

 RM.RT.GP:1 Trace requirements to other software artifacts 

 RP.P.GP:1 Perform systematic requirements prioritization 

 RE.GP:4 RE.GP:4Use up-to-date market analysis information for elicitation 

RA.GP:10 Make use of personas for analysis 
User centric requirements elicited through marketing analysis, GAP analysis and 
CVA can be analyzed by comparing them against personas. This creates a common 
base for discussion between e.g. marketing personnel, product manager, and 
developers when analyzing requirements.  

The persona can also be used in situations where there is a difference in belief 
regarding the rationale of the requirement (as a complement to the product 
strategies). E.g. would Daniel really appreciate this feature? How much would 
Daniel appreciate it? 

Recommended pre-requisite practices: 

 RE.T.GP:4 Elicit requirements through personas 

Related practices: 

 OS.GP:6 Establish a teamwork mindset 

 RA.GP:3 Analyze requirements using multiple views 
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MDREPM – Main Reference Sources by Practice 
The good practices in the MDREPM were created based on extensive literature 
research in market-driven requirements engineering. The following table contains the 
main reference sources used for the creation of good practices. It should be noted 
though that the sources do not always reflect explicitly the contents of good 
practices. Rather, they served as inspiration for them. If a good practice does not 
have a corresponding “Main Source(s)” it is marked with a dash, “-”. 

 
OS Organizational Support Main Source(s) 

OS.GP:1 Define roles and responsibilities 16, 28 

OS.GP:2 Maintain the requirements database 20 

OS.GP:3 Assign a person to manage and own the requirements process 47 

OS.GP:4 Train people in requirements engineering 20 

OS.GP:5 Create a cross functional team to analyze and specify requirements 20, 46 

OS.GP:6 Establish a teamwork mindset 15 

OS.GP:7 Create an environment that fosters innovative thinking 51 

OS.GP:8 Create a company-wide glossary of terms 3 

    

OS.S Strategic   

OS.S.GP:1  Define organizational strategies and introduce a strategic mindset 47 

OS.S.GP:2 Define product strategies 55 

OS.S.GP:3 Perform periodical strategic planning meetings 33 

OS.S.GP:4 Spread strategic thinking throughout middle-management 33 

OS.S.GP:5 Define a roadmapping process 39, 43, 44 

OS.S.GP:6 Let requirements affect product strategies when applicable 50 

    

OS.M Marketing   

OS.M.GP:1 Establish a marketing organization 47, 48, 49 

OS.M.GP:2 Establish a product management organization 55 

OS.M.GP:3 Know your own strengths and weaknesses 47 

OS.M.GP:4 Identify and analyze competitors 47, 48 

OS.M.GP:5 Identify stakeholders and map their influence 47, 48 
OS.M.GP:6 Identify critical success factors for specific markets and/or key 
customers 47 

OS.M.GP:7 Identify the basis of the competitive advantage 47, 48 

OS.M.GP:8 Manage your product portfolio 47 
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RP Release Planning   
RP.GP:1 Understand the challenges of release planning and define which of them to 
address 7, 15 

RP.GP:2 Use computer support for release planning activities 26 

RP.GP:3 Involve different perspectives in release planning 15 

RP.GP:4 Use product strategies and product roadmap to guide release planning 1, 36 

RP.GP:5 Plan more than one release at a time 15, 16 

RP.GP:6 Consider product evolution during release planning 25 

RP.GP:7 Perform release planning post-mortem analysis 12, 56 

RP.GP:8 Even out customer value between different releases 26 

    

RP.P Prioritization    

RP.P.GP:1 Perform systematic requirements prioritization 3, 20, 52 

RP.P.GP:2 Prioritize requirements based on their abstraction levels 17, 20 

RP.P.GP:3 Prioritize requirements based on cost, value and risk 20, 30 

RP.P.GP:4 Consider requirements dependencies during prioritization 31 

RP.P.GP:5 Consider multiple stakeholders during requirements prioritization 21, 52 

RP.P.GP:6 Let stakeholders’ importance be a factor during prioritization 21, 47 

RP.P.GP:7 Re-plan releases upon changes 15 

RP.P.GP:8 Make use of must and wish lists 16 

    

RM Requirements Management    

RM.GP:1 Introduce tool support for requirements management 20, 46 

    

RM.CM Configuration Management   

RM.CM.GP:1 Have a change control process in place 20 

RM.CM.GP:2 Define a cross-functional change control board 16, 46 

RM.CM.GP:3 Control versions of your requirements 3, 20 

RM.CM.GP:4 Make use of  a requirements baseline 3, 20 

    

RM.RT Requirements Traceability   

RM.RT.GP:1 Trace requirements to other software artifacts 3, 20 

RM.RT.GP:2 Trace relationships between requirements 3, 20 

RM.RT.GP:3 Trace requirements to their sources 3, 20 

    

RM.RS Requirements Specification   

RM.RS.GP:1 Specify requirements attributes  10, 20 

RM.RS.GP:2 Track status of requirements 2, 16, 20 
RM.RS.GP:3 Provide an initial priority and effort estimate to newly specified 
requirements   16, 32 

RM.RS.GP:4 Specify requirements in multiple abstraction levels  17, 20 

RM.RS.GP:5 Workup requirements 17 

RM.RS.GP:6 Record reason for rejecting requirements 3, 10 
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RE Requirements Elicitation   

RE.GP:1 Distinguish between end-user and customer 20 
RE.GP:2 Identify requirements sources 3, 20, 23 
RE.GP:3 Train personnel in eliciting requirements 20 
RE.GP:4 Use up-to-date market analysis information for elicitation 47 
RE.GP:5 Create elicitation channels for requirements sources 46 
RE.GP:6 Consider strengths and weaknesses of competitor’s products  47 
RE.GP:7 Align elicitation activities with product strategies 47 
RE.GP:8 Let the importance of market segments guide elicitation efforts 47 
    
RE.T Techniques practices   
RE.T.GP:1 Elicit requirements through use cases 46 
RE.T.GP:2 Elicit requirements through user groups 57 
RE.T.GP:3 Elicit requirements from product reviews - 
RE.T.GP:4 Elicit requirements through personas 27 
RE.T.GP:5 Elicit requirements through gap analysis 48 
RE.T.GP:6 Elicit requirements through customer value analysis 53 

    

RA Requirements Analysis   

RA.GP:1 Provide well informed effort estimates 46 
RA.GP:2 Perform requirements triage 15 
RA.GP:3 Analyze requirements using multiple views 3, 20, 46 
RA.GP:4 Increase the quality of the requirements through inspections and reviews 20 
RA.GP:5 Create requirements-based test cases during analysis 20, 46 
RA.GP:6 Perform requirements risk analysis 20 
RA.GP:7 Track requirements dependencies 31 
RA.GP:8 Perform impact analysis for requirements 20, 58, 59 
RA.GP:9 Consider non-functional requirements during analysis 20  

RA.GP:10 Make use of personas for analysis 27 
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APPENDIX II – THE ASSESSMENT PROCESS OF 
MDREPM 
The assessment process of MDREPM consists of a questionnaire that is used during 
interviews with interested organizations.  

The questionnaire follows the structure of the model. This means that for every practice in 
the model, a corresponding question exists in the questionnaire. In addition, questions are 
asked in the same order as practices are presented in the “Practices by Process Area” 
representation of the model (see Appendix I). In this way, the questions are asked ranging 
from the most basic to the most advanced practices within each process area. 

Question Types 
In the assessment questionnaire, questions are of Yes/No type. In addition to that, a third 
answer type is offered: Satisfied/Explained. This option is offered to organizations that see a 
practice as not applicable to their case. The idea is to not penalize organizations that cannot 
answer ‘Yes’ to the fulfillment of a practice that is not relevant.  

The Satisfied/Explained concept is borrowed from REPM, the counterpart of MDREPM for 
bespoke requirements engineering [24]. One of the positive things of having this concept in 
the assessment is that it helps measuring the model lag [24].  

Model lag is a measure of how usable the model is for industry. A big lag in assessment 
results means that a large number of practices are seen as not applicable to organizations. 
This in turn may be an indication that the practices in the model could be far from the reality 
faced by industry, and that the model is not very usable. On the contrary, a small lag is an 
indicative that organizations find practices applicable, and that therefore the model is very 
usable. 

Result Presentation 
The result presentation in MDREPM is done in a graphical form. The purpose of this is to 
show in a quick glance the amount of practices fulfilled by level, as well as the ones rated as 
Satisfied/Explained. 

A graph plotting the results of a fictitious assessment is shown in the figure below to 
exemplify how the result presentation works. 

 
Figure 1 Example of Assessment Result in MDREPM 



 

The graph shows the fulfillment of practices according to levels. The top series (Max 
MDREPM) depicts the maximum amount of practices that can be fulfilled by level in the 
model, which would be the case in which an organization fulfills all practices.  

The second series (Fulfilled) depicts the number of practices that the organization in question 
fulfills.  

Finally, the third series (Satisfied/Explained) represents a sum of the practices fulfilled plus 
the ones rated as Satisfied/Explained (i.e. practices that are not applicable to the organization 
for some reason). This series is special for two reasons.  

Firstly, by summing up Satisfied/Explained practices with fulfilled ones, it shows how close 
the organization is from fulfilling a certain level. The smaller the area between this series 
and the Max MDREPM series, the closer the organization is from having mature 
requirements engineering process, which implements the practices suggested in MDREPM. 

Secondly, the Satisfied/Explained series also indicates the size of the model lag. As 
introduced before, the model lag tells how usable MDREPM is. In the example above, it is 
seen that the area between the Fulfilled series and the Satisfied/Explained series is small. 
This means that most of the practices in the model, especially those from levels 3 to 5, are 
seen as applicable, but are not always fulfilled. The closer these series are from each other in 
the graph, the lower the model lag is, and the more usable the model is. 

Questionnaire 
This section shows the assessment questionnaire for MDREPM. As some of the practices in 
the model are not straightforward to understand, questions sometimes are not straight to the 
point asking whether the practice is fulfilled or not. In some cases, several questions are 
asked in order to know whether the practice is fulfilled or not.  

The following table shows the questions per practice, and per process area. 

 



 

 
OS Organizational Support Question 

OS.GP:1 Define roles and responsibilities 

Does your organization have clearly defined roles and 
responsibilities for its requirements process? (Check questions 
about roles in the GP) 

OS.GP:2 Maintain the requirements database 
How do you document your requirements? Is there a specific 
person assigned to manage the specification (database)? 

OS.GP:3 Assign a person to manage and own the 
requirements process 

Is there any assigned person to manage your requirements 
process? By managing we mean: assuring that all activities will be 
executed properly, and that necessary tools, training, and templates 
are in place to support the process. In addition, this person can also 
be in charge of making adjustments to the process, so that it will 
adapt as needs arise, in a constant improvement fashion. 

OS.GP:4 Train people in requirements engineering 

Do you train your staff on requirements engineering activities? For 
example, are testers, developers, support, marketing familiar with 
how to identify and specify requirements? 

OS.GP:5 Create a cross functional team to analyze and 
specify requirements 

Who analyse and specify requirements? Are there different roles 
performing these tasks or is it only one? (e.g. Developers, testers, 
project managers) 

OS.GP:6 Establish a teamwork mindset 

When interacting together, are functional areas in your 
organizationa aware of each other's challenges, responsibilities, 
current tasks? For example, are developers aware of marketing 
activities? 

OS.GP:7 Create an environment that fosters innovative 
thinking 

Do you encourage innovative thinking? E.g. Through bonus 
programs, brainstorming sessions, etc. 

OS.GP:8 Create a company-wide glossary of terms Do you keep a company glossary of terms? 

    

OS.S Strategic   

OS.S.GP:1  Define organizational strategies and 
introduce a strategic mindset 

Does the organization have clear goals of where it wants to be in 1, 
2 years, and how it will get there? If it does, are all employees 
aware of those goals?  

OS.S.GP:2 Define product strategies 

Does the organization have clear strategies for specific products? 
For example, what features will be implemented in 1, 2 years? Who 
is the product intended for? (market segments, key customers)? Are 
the departments aware of those strategies? 

OS.S.GP:3 Perform periodical strategic planning 
meetings 

Do you perform periodical strategic planning meetings? How often 
are the organizational and product strategies changed/updated? 

OS.S.GP:4 Spread strategic thinking throughout 
middle-management 

Do you gather information from middle-management that can 
contribute to your strategy development? E.g. Knowing strategic 
capabilities of departments. 

OS.S.GP:5 Define a roadmapping process Do you have a defined process to create product roadmaps?  



 

 
OS Organizational Support Question 
OS.S.GP:6 Let requirements affect product strategies 
when applicable 

Do you allow internal ideas for product features to affect product 
strategies? 

    

OS.M Marketing 
OS.M.GP:1 Establish a marketing organization Do you have a marketing department? 

OS.M.GP:2 Establish a product management 
organization 

Do you have a product management organization? (E.g. Person 
performing requirements triage, writing bussiness req. Etc.) 

OS.M.GP:3 Know your own strengths and weaknesses 

Are your personnel aware of the organization's strengths and 
weaknesses? Do you capitalize on your strengths and try to fight 
your weaknesses away? 

OS.M.GP:4 Identify and analyze competitors 
Do you identify and analyze your competitors? Do you keep track 
of their activities as well as their progress in the market segment? 

OS.M.GP:5 Identify stakeholders and map their 
influence 

Do you explicitly identify who are the stakeholders that can affect 
decisions within your organization and the products it develops? 

OS.M.GP:6 Identify critical success factors for specific 
markets and/or key customers 

Do you keep a list of what is considered a list of critical success 
factors for your products, from the perspective of your customers? 

OS.M.GP:7 Identify the basis of the competitive 
advantage 

Is your organization aware of what makes customers choose your 
products and not your competitors? Do you use this knowledge? 

OS.M.GP:8 Manage your product portfolio 
Do you categorize and manage your different products and their 
lifecycle?  

  



 

 
RP Release Planning 
RP.GP:1 Understand the challenges of release planning 
and define which of them to address Release planning is a challenging activity which involves factors 

like: 
• Cost of implementing requirements 
• Value of requirements  
• Availability of resources 
• Time to market 
• Key customers' wishes 
• Product Roadmap and product strategies 
• Market window and size 
• Product evolution 
Are you aware of the factors that are relevant to your case, and do 
you address them? 

RP.GP:2 Use computer support for release planning 
activities Do you use computer support for release planning? 
RP.GP:3 Involve different perspectives in release 
planning 

Who is involved in decision making during release planning 
meetings? 

RP.GP:4 Use product strategies and product roadmap to 
guide release planning 

Do you use product strategies and roadmaps to guide release 
planning? 

RP.GP:5 Plan more than one release at a time How many releases do you plan at a time? 
RP.GP:6 Consider product evolution during release 
planning 

Are the current and future state of your products considered a 
factor in release planning decisions? 

RP.GP:7 Perform release planning post-mortem 
analysis 

Do you analyse the outcome of previous release planning activities 
(e.g. After it has been in the market)? 

RP.GP:8 Even out customer value between different 
releases Do you even out key customer's wishes across different releases? 

    

RP.P Prioritization    
RP.P.GP:1 Perform systematic requirements 
prioritization Do you have a systematic process to prioritize requirements? 
RP.P.GP:2 Prioritize requirements based on their 
abstraction levels 

Do you consider different abstraction levels of requirements when 
prioritizing them? 

RP.P.GP:3 Prioritize requirements based on cost, value 
and risk 

Which attributes do you prioritze requirements by? Do you 
consider cost, value and risk as factors for prioritization? 

RP.P.GP:4 Consider requirements dependencies during 
prioritization 

Do you consider requirements dependencies when prioritizing your 
requirements? 

RP.P.GP:5 Consider multiple stakeholders during 
requirements prioritization 

Do you involve multiple stakeholders during requirements 
prioritization? E.g. Marketing, development, sales. 

RP.P.GP:6 Let stakeholders’ importance be a factor 
during prioritization 

If multiple stakeholders are considered during prioritization, are 
they differentiated by their level of importance? 

RP.P.GP:7 Re-plan releases upon changes 
Do you re-plan your releases when the priority of requirements 
allocated to them changes? 

RP.P.GP:8 Make use of must and wish lists 
Do you distinguish requirements to be implemented in must and 
wish lists?  

    



 

 
RM Requirements Management  
RM.GP:1 Introduce tool support for requirements 
management  Do you have tool support for requirements management? 

    

RM.CM Configuration Management   

RM.CM.GP:1 Have a change control process in place Do you have a process in place to handle changes to requirements? 
RM.CM.GP:2 Define a cross-functional change control 
board Do you have a change control board? Who are the members in it? 

RM.CM.GP:3 Control versions of your requirements 
Do you keep track of different versions of your requirements, or 
requirements specification? 

RM.CM.GP:4 Make use of  a requirements baseline Do you make use of a requirements baseline? 
    

RM.RT Requirements Traceability 

RM.RT.GP:1 Trace requirements to other software 
artifacts 

Do you keep relationships between requirements and other 
software artifacts (e.g. Test cases, use cases, project plan)? 

RM.RT.GP:2 Trace relationships between requirements

Do you keep relationships between requirements (vertical, in the 
sense of low level requirements connected to higher level, and 
vice-versa)?

RM.RT.GP:3 Trace requirements to their sources 
Do you trace requirements to their sources? (e.g. Is the creator 
identified?) 

    

RM.RS Requirements Specification   

RM.RS.GP:1 Specify requirements attributes  Which attributes do you specify for your requirements? 

RM.RS.GP:2 Track status of requirements 
Do requirements have a defined lifecycle, with different statuses to 
identify them at different points in time? 

RM.RS.GP:3 Provide an initial priority and effort 
estimate to newly specified requirements   

When specifying requirements, are they given an initial priority 
and effort estimate? 

RM.RS.GP:4 Specify requirements on multiple 
abstraction levels  Do you specify requirements in multiple abstraction levels? 

RM.RS.GP:5 Workup requirements 

If requirements are specified in multiple abstraction levels, are they 
worked up and broken down? (give the example about 
internationalization) 

RM.RS.GP:6 Record reason for rejecting requirements 
When rejecting a requirement, do you document the reason for the 
rejection? 

    



 

 
RE Requirements Elicitation 

RE.GP:1 Distinguish between end-user and customer Do you distinguish between end-user and customer? 

RE.GP:2 Identify requirements sources 
Do you systematically identify all potential sources of 
requirements? 

RE.GP:3 Train personnel in eliciting requirements 
Is the staff involved with finding out requirements aware of 
elicitation techniques available for a market-driven situation? 

RE.GP:4 Use up-to-date market analysis information 
for elicitation 

Do you use market analysis results to guide your elicitation 
activities? 

RE.GP:5 Create elicitation channels for requirements 
sources 

Does your organization provide a way to easily issuing 
requirements (e.g. Ideas for product features)?  

RE.GP:6 Consider strengths and weaknesses of 
competitor’s products  

Do you consider the strengths and weaknesses of your competitor's 
products when eliciting requirements for your products? 

RE.GP:7 Align elicitation activities with product 
strategies 

Do product strategies play a role to define how you focus your 
elicitation activities? 

RE.GP:8 Let the importance of market segments guide 
elicitation efforts 

Does the importance of market segments play a role to define how 
you focus your elicitation activities? 

    

RE.T Techniques practices 
Do you make use of the following techniques for eliciting 
requirements? 

RE.T.GP:1 Elicit requirements through use cases - Use cases 

RE.T.GP:2 Elicit requirements through user groups - User groups

RE.T.GP:3 Elicit requirements from product reviews - Product reviews 

RE.T.GP:4 Elicit requirements through personas - Personas 

RE.T.GP:5 Elicit requirements through gap analysis - Gap Analysis 
RE.T.GP:6 Elicit requirements through customer value 
analysis - CVA
    



 

 
RA Requirements Analysis 

RA.GP:1 Provide well informed effort estimates 
Do you make a thorough analysis of the effort needed to implement 
requirements in order to provide good effort estimates? 

RA.GP:2 Perform requirements triage
Do you screen your requirements in order to make early dismissal 
and acceptance of requirements (requirements triage)? 

RA.GP:3 Analyze requirements using multiple views

Do you use any way of documenting requirements other than 
textual representation? E.g. UML diagrams, Use cases, E-R 
diagrams.

RA.GP:4 Increase the quality of the requirements 
through inspections and reviews Do you perform inspections on your requirements? 
RA.GP:5 Create requirements-based test cases during 
analysis 

Do you create test cases based on your requirements (e.g. For 
acceptance tests) 

RA.GP:6 Perform requirements risk analysis Do you perform requirements-based risk analysis? 

RA.GP:7 Track requirements dependencies 
Do you track requirements dependencies (e.g. Cost, requires, value 
dependencies)? 

RA.GP:8 Perform impact analysis for requirements Do you perform impact analysis based on your requirements? 
RA.GP:9 Consider non-functional requirements during 
analysis  Do you consider non-functional requirements during analysis? 
RA.GP:10 Make use of personas for analysis Do you make use of personas for analysis? 

 




