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ABSTRACT 
 
 
 

In market-driven product development, large numbers 
of requirements flow in continuously. It is critical for 
product management to select the requirements aligned 
with overall business goals and discard others as early 
as possible. It has been suggested in literature to utilize 
product strategies for early requirements triage and 
selection. However, no explicit 
method/model/framework has been suggested as how to 
do it. This thesis presents a model for early 
requirements triage and selection utilizing product 
strategies based on a literature study and interviews 
with people at two organizations about the requirements 
triage and selection processes and product strategies 
formulation. The model is validated statically within the 
same two organizations. 

 
Keywords: Market-driven, requirements triage, 
requirements selection, product strategies, product 
roadmaps. 
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1 INTRODUCTION 
 

Due to the emergence of markets for off-the-shelf or packaged software [1, 2], market-driven 
development is gaining increased interest in comparison to customer-specific system 
development [3, 4]. Due to shift in focus, the requirements engineering area is greatly effected 
[4]. In traditional requirements engineering the focus is on fulfilling the specific customer’s 
requirements whereas in market-driven requirements engineering the number of requirements in 
most cases is large due to many customers, from different market segments. In this environment, 
requirements do not only come from the developers, marketing groups, sales team, support 
groups, bug reports etc [5] but also from many different users, customers, competitors (through 
surveys, interviews, focus groups, competitor analysis). All this results in a continuous flow of 
requirements entering the development organization [4].  

In contrast to the bespoke requirements engineering perspective, the market-driven requirements 
engineering activities are not limited to a development instance but play their role continuously as 
a part of product management [3, 31]. Therefore, from a product management perspective, it is 
important to select the requirements that are aligned with overall goals set by the management 
and discard others as early as possible. Requirements come in different shapes and forms, at 
different levels of abstraction and stated on varying levels of details [4]. It is challenging for the 
product management to select from a large number of requirements ranging from technically 
detailed to quite abstract [4]. Therefore, Gorschek [4] has presented a model to abstract the 
requirements at different abstraction levels (e.g. product level, feature level, function level and 
component level) and compare product level requirements with product strategies for ensuring 
requirements alignment with management objectives for early requirements triage and selection. 
Briefly, requirements triage means a methodology used to select a set of requirements to be 
included in a software product based on some criteria because time and resources available are 
limited (see section 2.2).  

The concept of requirements triage using organizational goals and objectives is appealing not 
only for balancing requirements selection against available time and resources but also for 
maintaining the over all focus of the organization on the targeted goals and objectives. If 
requirements selection is not based on some criteria or goals focused by the organization this may 
result in discarding an “appropriate” requirement and selecting an “inappropriate” requirement” 
which can have dire consequences for the organization. Inappropriate selection of requirements 
can happen because most commonly the product vision is not understood by the involved people 
and decisions regarding requirements selection are taken ad-hoc. Therefore, in literature, there is 
a great emphasis on the selection of requirements based on the product strategies, business goals 
etc. For example, Aurum and Wohlin [8] emphasize that requirements must be evaluated at an 
organizational level to ensure that they are aligned with goals and strategies of the organization. 
Gorschek [4] highlights the possibility of using product strategies for early requirements triage 
which requires appropriate use of product strategies for this task. Similarly, Gorschek and Davis 
[28] have proposed to explore the possibility of formulating product strategies useful for early 
requirements triage. However, there is no explicit model describing how product strategies should 
be formulated to help in requirements triage and selection.  

In industry, while managers regard product strategy formulation and use as the most important 
aspect of technology management [29], product strategy formulation is usually ad hoc in the 
industry and a systematic approach for formulating product strategies is often missing in practice 
[30]. 
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Moreover, there can be different factors from strategic managers’ perspective affecting product 
strategies formulation and there might be different factors considered by technical experts when 
performing requirements triage and selection. There can be factors from a strategic managers’ 
perspective that need to be incorporated while performing requirements triage and selection and 
similarly there can be factors from a requirements engineering perspective that need to be 
considered while formulating product strategies. But most commonly the strategic managers’ 
overlook the technical perspective and technical experts either are unaware or overlook the 
strategic managers’ perspective. 

There is a need to explore how strategic managers and technical experts’ perspectives can be 
combined to formulate product strategies that are good-enough for early requirements triage and 
selection. The lack of a systematic model needs attention so that both strategic managers and 
technical experts steer in the same direction, thus avoiding suboptimal features selection, delayed 
product release, loss of time and effort due to heterogeneous understanding of goals resulting in 
different people in an organization pulling in different directions. 

1.1 Purpose Statement 
 

The purpose of this thesis is to explore the factors affecting formulation of product strategies and 
factors affecting requirements triage and selection. This involves the study of how product 
strategies can be formulated for early requirements triage and selection. For anchoring the results 
in practice, the interviews will be conducted in two organizations. Using the product 
management’s perspective and the technical expert’s perspective, interviews and existing 
documentation will be used to develop an understanding of different factors and different 
stakeholders’ viewpoints regarding use of product strategies for requirements triage and selection. 
Moreover, the possibility to propose a model for early requirements triage and selection utilizing 
product strategies will be explored. 

1.2 Aims and Objectives 
 

Based on the purpose statement the aim of this thesis is to find out how product strategies can be 
utilized for early requirements triage and selection. For this purpose the following objectives are 
required to be fulfilled: 
 

• Identify constituents of a product strategy suggested in literature. 
• Identify different factors affecting formulation of product strategies in requirements 

engineering context through literature study. 
• Identify state-of-practice of formulating product strategies in general and in specific for 

requirements triage and selection from strategic managers’ perspective. 
• Identify the factors affecting requirements triage and selection decisions from technical 

experts’ perspective. 
• Investigate if the product strategies can be formulated as suggested in literature for 

utilization in early requirements triage and selection, keeping in view both strategic 
managers’ and technical experts’ perspectives. 

• Design a model for early requirements triage and selection utilizing product strategies. 
• Validate the effectiveness of the model in industry. 
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1.3 Research Questions 
 

Based on the objectives the following research questions (RQ) have been formulated:  
 

RQ 1. What has been proposed in literature for formulating product strategies in general 
and what has been proposed in literature for utilizing product strategies for early 
requirements triage and selection in specific? 

RQ 2. What are the important factors that affect the formulation of product strategies 
from a strategic managers’ perspective? 

RQ 3. What are the important factors that affect the requirements triage and selection 
process performed by technical experts? 

RQ 4. Is there a gap between strategic managers’ and technical experts’ perspectives? If 
there is a gap, what are the factors creating this gap? 

RQ 5. Is it possible to propose a model for early requirements triage utilizing product 
strategies for bridging this gap? 

RQ 6. Does the proposed model for utilizing product strategies prove useful and usable 
for requirements triage and selection in practice? 

1.4 Methodology 
 

Answers to the research questions are sought through: 
 

• Literature study 
• State-of-practice of product strategies formulation and requirements triage and selection 

through interviews with strategic managers and technical experts in two case 
organizations 

• The construction of a model and applying it in the case organizations  
 
These activities and their goals in relation to the research questions are described below. 
 
Research question (1) (“What has been proposed in literature to formulate product strategies for 
requirements triage and selection and what has been proposed in literature for utilizing product 
strategies for early requirements triage and selection in specific?”) brings forth a study of product 
management and requirements engineering literature from the perspective of finding product 
strategy constituents and existing frameworks/process/method used to formulate product 
strategies effective for requirements triage and selection and evaluating their appropriateness to 
the context.  
 
In order to answer research questions (2) and (3) (“What are the important factors that affect the 
formulation of product strategies from strategic managers’ perspective?”, “What are the important 
factors that affect the requirements triage and selection process carried by technical experts?”) a 
set of qualitative and quantitative questions are formulated based on the product management and 
requirements engineering literature discussed in section 2.  
 
Research question (4) (“Is there a gap between strategic managers’ and technical experts’ 
perspectives? If there is a gap, what are the factors creating this gap?”), is answered based on the 
responses of the set of qualitative and quantitative questions (designed to answer questions (2) 
and (3)) answered by the strategic managers and technical experts during the interviews. This gap 
leads to examining the different factors affecting product strategies formulation and different 
factors affecting requirements triage and selection decisions. This examination yields an answer 
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proposal to research question (5) (“Is it possible to propose a model for early requirements triage 
utilizing product strategies for bridging this gap?”) in the form of constructing a model for 
utilizing product strategies for early requirements triage and selection. 
 
To answer research question (6) (“Does the proposed model for utilizing product strategies prove 
useful and usable for requirements triage and selection in practice?”), static validation is needed 
to test the model that was constructed to answer research question (5). The effectiveness of using 
the model for increasing the organization’s awareness of its own practices is evaluated based on 
the feedback of the strategic managers and technical experts interviewed. 

1.4.1 Motivation 
 

A combinatorial research methodology including both qualitative and quantitative methods will 
be used. Qualitative research method has been chosen because product strategies formulation and 
requirements triage and selection may involve various aspects such as strategic considerations, 
current market and competition since it is done by human beings and the relative importance of 
these aspects may be different for different people and different organizations. Moreover, 
requirements engineering is a discipline with most developed understanding of qualitative 
methods like case study, ethnography etc [6] because it involves human subjects and natural 
settings. This motivates us to choose qualitative case study approach to explore and understand 
product strategies formulation and requirements triage and selection process from different 
perspectives [5].  
 
At this point of research, it is not possible to build a theory describing utilization of product 
strategies because no studies (see section 1) have been done to explore and understand the 
possibility of utilizing product strategies for early requirements triage and selection. Therefore, it 
is appropriate to employ case study method to explore and obtain an overall picture of the subject 
of study with emphasis on understanding the perspectives of participants in the formulation of 
product strategies and requirements triage and selection. The case study includes detailed 
interviews from constructivist perspective. Through interviews it is possible to identify formal 
processes involved in product strategy formulation and requirements triage and selection along 
with the informal ones which might be important in utilizing product strategies for requirements 
triage and selection. 
 
Moreover, quantitative questions are designed to measure the effect of different factors on 
product strategies formulation and requirements triage from strategic management perspective 
and from technical experts’ perspective to explore the commonalities and differences in them. 

 
Static validation of the model will be done at the two organizations through interviews of the 
people involved in strategic decisions and requirements triage and selection. Since different 
factors may be affecting these decisions differently in these organizations therefore a model that 
is general for every organization seems impossible, as a result quantitative methods for validation 
are impractical in the initial stages of validation. 

1.5 Structure of the Thesis 
 

This section describes the structure and contents of the thesis and the contribution of the chapters 
to answering the research questions.  
 

Chapter 2 (REQUIREMENTS ENGINEERING AND PRODUCT STRATEGIES) examines 
constituents of product strategy and factors affecting formulation of product strategy based on 
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literature. Based on the literature study, questions for interviews have been formulated. This 
chapter contributes to answering the research question (1) and identifying questions to be 
formulated to answer research questions (2) and (3).  
 
 
Chapter 3 details out the procedure of the qualitative case study research method used to answer 
research questions (2), (3) and (4). This chapter explains how the questions to be asked in the 
interviews are formulated; the authors’ role and ethical considerations, data collection and 
analysis procedures and validating the accuracy of the findings. 
 

In chapter 4, the actual execution of the case study is presented. It includes actual data collection 
and analysis. The need for a model to perform early requirements triage and selection utilizing 
product strategies is identified and the construction of the model is undertaken through a closer 
examination of the five strategic questions and factors affecting formulation of product strategies 
identified from the literature and the interviews. Chapter 4 contributes to answering research 
question (4) and (5).  
 

Chapter 5 presents the results of the static validation of this model. The empirical approach is 
used for two purposes. First, the empiria adds depth to the model by getting feedback on the 
applicability of this model in practice. Second, it tests the idea behind performing early 
requirements triage and selection utilizing product strategies. The threats to the validity of the 
findings are also discussed in this chapter. This chapter contributes to answering research 
question (6). Chapter 6 (Discussion) rounds up the study. The research problem is answered 
based on the answers to the research questions, the contribution of the study is discussed, and the 
thesis is concluded with stating possible directions for further research. 

 
Chapter 7 concludes the thesis and chapter 8 presents directions for future work. 
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2 REQUIREMENTS ENGINEERING AND PRODUCT 
STRATEGIES 

 

This chapter presents what has been stated in the literature about requirements engineering in 
relation to requirements triage and selection and product strategies formulation. This theory will 
later be used to formulate qualitative and quantitative questions for the interviews (see section 
3.1.1). 

2.1 Requirements 
 

To build a product, a set of requirements is required. Requirements are descriptions of how a 
software product should perform. “A requirement typically refers to some aspect of a new or 
enhanced product” [16]. IEEE [16] defines requirement as  

(1) “A condition or capability needed by a user to solve a problem or achieve an objective”. 

(2) “A condition or capability that must be met or possessed by a system or system component to 
satisfy a contract, standard, specification, or other formally imposed document”. 

It is important to note that the requirements not only state the customers’ needs but also include 
organizational, government and industry standards. Requirements can be categorized in different 
ways, e.g. the requirements can be classified as functional or non-functional requirements. 
Moreover, a requirement can be categorized as goal level, domain level, product level or design 
level requirements based on the level of detail of the requirement [16]. Based on the origin the 
requirement can also be classified as either “market-pull” or “technology-push”. Market-pull 
refers to the features included in the software product directly in response to the requirements of 
end users, customers, organizational, government and industry standards. Whereas, technology-
push refer to features introduced in a software product through technological innovations or 
technological advances within the organization. Thus the requirements satisfied by a software 
product can be the result of either market-pull or technology-push, or both. From product 
strategies perspective, “market-pull” and “technology-push” are termed as strategic drivers for 
strategic decisions. 

2.2 Requirements Triage and Selection 
 

The complaint can be seen in almost every software development organization, “We don’t have 
enough time or resources to do everything we need to do” [11, 19]. The requirements flowing 
continuously can result in requirements overload [3]. This is because both customers and 
developers may be continuously suggesting new requirements. The implication of overload being 
that the organization can not handle the requirements coming in from multiple sources resulting 
in problems with requirements selection. This situation also hinders effective release planning. 
“Release planning is where requirements engineering for market-driven software product 
development meets the market perspective. It determines which customer gets what features and 
quality at what point in time” [20]. Thus, effective release planning is a major factor in the 
product success. Time and resources are always limited in comparison to the wish list of 
requirements to be included in a release. However, it is important not only to balance 
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requirements with available resources, market needs and internal technical considerations but also 
to consider organization’s long term goals and objectives for requirements selection. Dismissing 
an “appropriate” requirement can have as dire consequences as selecting an “inappropriate” 
requirement in delivering the right functionality of right quality at the right time.  

“Triage” is a medical term used by medical practitioners to describe and prioritize treatment of 
patients based on their symptoms severity [19]. Triage attempts to optimize resource usage by 
balancing the need for treatment with the likelihood of a successful outcome [19]. In order to do 
this successfully a patient brought in emergency is assessed on criteria like “physiology”, “injury 
anatomy”, “mechanism of injury”, “comorbid factors” and a decision is made whether to treat the 
patient or in case of multiple patients in emergency in what order to treat the patients. Inspired by 
this approach Simmons [19] has suggested using the same technique for requirements selection. 
Simmon [19] has suggested to measure different aspects of requirements e.g. requirements 
implementation cost, requirements volatility, schedule slips, lack of domain experience with 
respect to some requirements etc [19] to evaluate a requirement on the above mentioned criteria 
and decide about its selection or rejection. 

Davis [11] suggests prioritizing requirements based on their interdependencies and estimated 
effort required, and then performing triage to select a set of requirements that optimizes the 
probability of product success in its targeted market. It is important to involve customers, 
developers and financial representatives in requirements triage for success [11].  

The concept of triage is appealing but there are several assumptions in the triage process 
suggested by Simmon [19] and Davis [11] that are impractical in the real world situations. Both 
Simmon [19] and Davis [11] assume that a given set of requirements is good-enough to perform 
triage.  They overlooked the fact that in real world it is very seldom that a homogenous set of 
requirements is available. Moreover, requirements are often at different levels of abstraction, 
some are very detailed while others are very general. As a result, the process of requirements 
triage and selection gets very complex because for requirements comparison they need to be 
stated at the same level of abstraction. In addition to that, both Simmon [19] and Davis [11] have 
missed the point of using the organizational objectives, business goals etc for requirements triage 
and selection. Gorsheck [4] has presented a “requirements abstraction model” (RAM) to detail 
requirements at different abstraction levels. This makes it possible to compare, prioritize and 
select requirements at the same abstraction level. Moreover, for requirements triage and selection, 
Gorsheck [4] has suggested comparing the product level requirements with the product and the 
organizational strategies. However, the major challenge in using the product strategies for 
requirements triage is to formulate the requirements abstract enough to be comparable to the 
product strategies. On the other hand, for the requirements selection it is important to have 
detailed requirements so that technical calculations regarding budget, resources and time 
estimates can be made. This shows that requirements are required both at a fairly abstract level 
and at a detailed level. As a result, there is a need for a model to formulate good-enough product 
strategies that can be effective for requirements triage and selection keeping in mind the above 
mentioned issues.  

2.3 Product Strategy 
 

A broader definition of business strategy presented by Oliver 2000 [17] is as follows: 

“the understanding of an industry structure and dynamics, determining the organization’s 
relative position in that industry and taking action either to change the industry’s structure or the 
organization’s position to improve organizational results.” 
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This is somewhat related to product strategy which is defined as 

“Product strategy begins with a strategic vision that states where a company wants to go, how it 
will get there, and why it will be successful.”[6] 

Based on the organization’s strategic vision each product strategy needs to answer the above 
mentioned questions along with “what will be done” [15] and “when it will be done”. The 
meaning and importance of answering each of the above mentioned questions in product strategy 
formulation context are described in following sections.  

2.3.1 Where 
 

The question “where do we want to go” requires finding out right balance between the long term 
opportunities [6] or goals [7] and short term objectives [6]. The basic aim of the goals is to set the 
general directions of movement whereas objectives specify specific measures of accomplishment 
[7]. There are three types of goals: 

• Profit: Both goals and objectives have to address different ways through which profits 
can be gained. 

• Growth: Goals and objectives have to state the targets of growth. 
• Market share: Goals and objectives have to set targeted increase in market share. 

 
The product strategy normally has one of the three types of goals (Profit, Growth and Market 
share) because these types are conflicting. If the goals/objectives revolve around increase in 
growth along with increase in profits, this is unrealistic because to attain reasonable growth 
increase in expenditures or decrease in profit margins is required [15]. Generally, there is a 
primary goal that is to be maximized along with a secondary objective that acts as a constraint 
and the effect of secondary goal over primary should be analyzed thoroughly for shaping an 
effective product strategy. This is extremely important from the requirements’ selection 
perspective as the product strategies can be used to select requirements supporting the primary 
goal/objective. For example, if the primary goal is to increase profits and the secondary goal is to 
increase growth then requirements from the existing customers should be given priority over the 
requirements from new customer segments. However, this does require a balance between the 
primary and secondary objectives for requirements selection and triage in order to meet these 
objectives. 

From a requirements triage perspective, it is important to set quantified standards of performance 
for objectives and time frame in a product strategy [15], e.g. increase in profit by 10% percent. 
Without this, it is difficult to find out quantitatively how much a certain requirement if aligned 
with a particular objective contributes to the overall set standard of performance in a specified 
time frame. Whereas in reality, this is quite hard to do.  

Goals and objectives act as standards. If they are set too high an organization might select 
requirements which will not be delivered due to over-estimation of the organization’s potential. 
On the other hand if they are set too low, it might result in discarding the requirements critical for 
success.  For example, if an organization working in web solutions sets delivery of rich internet 
features as one of their main goals in the product strategy, whereas the staff is not technically 
trained for this, the organization will be accepting requirements about rich internet features which 
will have dire consequences on the product’s release and the organization’s market image. On the 
other hand, if the staff is equipped with essential technical training to deliver rich internet features 
but the organization’s product strategy does not aim it, it means discarding requirements related 
to rich internet features that are critical for success in the market. 
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2.3.2 How 
 

The answer to “how will we get there” formulates the core of the product strategy [15]. This is 
because it addresses aspects such as customer targets, competitive targets and differential 
advantage. 

2.3.2.1 

2.3.2.2 

2.3.2.3 

Customer Targets 
The choice of customer targets depends upon the nature of the goals and objectives selected 
answering “where an organization wants to go”? For example, if the goal is to increase profits the 
customer targets are the existing customer groups [15]. On the other hand, if the goal is to 
increase the market share then customers from the new segment may be targeted [15]. 

For the selection of customer targets, several aspects need to be taken into consideration. Market 
segmentation with respect to product’s usage rates, customer/user capabilities, technology 
preferences, demographics, purchasing power are examples of important aspects to be considered. 
The choice of customer targets plays an important role in the requirements selection because the 
chosen customer targets set the boundaries of a product strategy.  

Competitive Targets 
In order to set directions for answering “how will we get there”, it is important to select primary 
competitive targets. This involves prioritization of competitors [14, 15]. Normally leading 
organizations of the market focus on the strong second competitor and sometimes on third one as 
well. Whereas, a strong second might focus on leader [15]. 

This is important in the context of requirements triage and selection as product strategy needs to 
provide basis for requirements selection or rejection from the perspective of competitive targets. 
For example, if the product strategy of a leading organization targets strong second competitor 
and the second competitor introduces a new feature in its product then it is mandatory to select 
requirements to compete against that feature. 

Differential advantage 
For determining a product’s position in the market it has to be differentiated based on either 
cost/price or value of product offering. This means that the product has to be either low priced 
backed by low costs or better than competitors’ products from the customer point of view. 
Technology-push can play an important role in gaining differential advantage, either by lowering 
cost e.g. economies of production, or through technology innovation providing better features set 
in a product [9]. 

All the above mentioned factors are normally stated in an organization’s “targeting and 
positioning” statement elaborating how the product should be perceived different from 
competitors in the minds of customers [15]. The factors playing role in finding out the customer 
targets, competitive targets and differential advantage are summarized in Fig1 below. 
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Fig 1 – Positioning 

 

2.3.3 What 
 

This question addresses specific programs, “rules of the road” or tactics to be used to achieve 
goals and objectives established in the light of “how will we get there”. This deals with the 
product, pricing, promotion, distribution, service [15]. This can also be in the form of specific 
requirements (requirements in its literal meaning and not in requirements engineering context) 
posed by upper management. Important tactics pertain to pricing, degree of innovation in the 
product and timing of the launch. The answer to this question also decides the selection of 
strategic drivers, whether the strategic driver is technology-push or market-pull or both. 

2.3.4 Why 
 

This is the most important question to be clearly answered for a competitive product strategy [6]. 
The answer to this question is basically related to the differential advantage aspect of the product 
positioning. A solid product strategy needs to provide concrete arguments for the reason of its 
success in the light of customer and competitive targets. For instance if the strategy is low price, 
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it has to be supported through strong evidences that this will be an adequate product differential 
advantage against targeted competitors. 

2.3.5 When 
 

In this section the question, “when will we get there” of the product strategy is addressed. 
Roadmaps can be used to answer this question. Roadmap is a general term and used in various 
different fields. The authors concern is to highlight the role of product-technology roadmaps 
when it comes to defining the moving targets of a product strategy.  

There are many roadmap’s definitions in the literature. Bruce and Fine [21] describe that 
roadmaps give a structure and a framework to think in future for the strategic planning and its 
development. Roadmaps provide exploration opportunities for the potential development paths, 
and they give guidelines to monitor the progress towards achieving these goals. 

Robert Galvin the former Chairman of Motorola says that defining the roadmap is like visualizing 
the future of the organization or some specific product [22]. According to him, roadmaps provide 
theories and trends of the future related to the chosen field. 

Vähäniitty et al. [25] view roadmapping as a popular method for planning and visualizing 
scientific and technological resources and their structural relationships over a period of time. 

Roadmaps can be used to define the development of a product or set of product features. Strauss 
et al. [23] describe that roadmaps can also be used to describe and select a very specific set of 
product requirements to layout the future plans for the development of the product features. 
Depending upon the strategic plan requirements, roadmaps handle product attributes, layout 
goals, development requirements, allocate priorities and define evolution plans for core products 
and platforms. The resultant outcome of the technology roadmapping process is a product-
specific roadmap which gives visualization of hardware, software and algorithm evolution. It 
links customer specified features and requirements to specific clusters of technologies and 
products. 

Roadmapping is considered a tool for strategic planning, technology forecasting and release 
planning in the organizations [21, 24]. The process of roadmapping is focused on technical goals 
and techniques and strategies to meet the goals. The purpose of roadmapping is to identify, 
evaluate and select the strategic solutions, on the time axis, that can be used to achieve desired 
goals and objectives [26, 27] stated in product strategies. Kappel describes that with the presence 
of strong competition in the market, roadmaps help a lot in decision making by organizing 
organization’s response against the competition threat [24]. 

2.3.5.1 Roadmap Types 
As described earlier roadmaps exhibit the future vision. Number and type of roadmaps depends 
on the organization’s strategy and policies. Below some types of roadmaps are detailed, each with 
its own characteristics. 

• Technology roadmaps: In the ever changing world of software it is very important to 
observe and keep track of technology development. Organizations that have more than 
one product out in the market may afford failure of one product but can not afford failure 
in predicting the technology enhancements because it will affect all products in a product 
line. It is important to review technology roadmaps regularly depending upon the market 
pace. It is possible that a product is composed of many different technological domains, 
each having different evolution pace. In that case, all these technologies should be 
mentioned and their forecasting should be described in the technology roadmaps. 
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• Product roadmaps: Product roadmaps describe the different activities planned over a 
period of time for a product. The creation of a roadmap is influenced by the product 
strategy designed for this product. It describes development and release planning. 
Planning of next versions along with a feature set is also shown in the product roadmap. 
To create and plan the product roadmap it is important to consider the requirements 
selection strategy for the product which is dependant on the product strategy for the 
specific product.  

• Product-Technology roadmaps: Technology trends play an important role in the 
product creation and product evolvement. When specific product roadmaps are designed 
in accordance with marketplace and technology trends then the resulting product-
technology roadmap gives an overview of the relationship between product releases 
(product evolvement) and successive technology generations [4]. When product 
roadmaps are aligned with the technology as product-technology roadmaps then they 
strengthen the realization of targeted goals and objectives of product strategies. 

• Risk roadmaps: Roadmap is a vision of future that can have surprises and un-imagined 
problems that can disturb the planning of products and other activities. It is important to 
monitor the progress of the development and have proper risk management schemes 
enabled in the organization. There are usually no separate risk roadmaps; however risks 
and their consequences are incorporated in the product technology roadmaps as call-outs 
and notes at places where there is a chance that they will surface. Having risks 
incorporated in roadmaps will help the managers to explicitly pay attention on possible 
problems and make plans that will kick-start when the risk is realized. 

2.3.5.2 Roadmap Strategies 

2.3.5.2.1 Exploratory Mapping  
The organizations that follow this strategy are bolder in terms of experimentations with 
technologies. They explore different potential technologies in the field. The management of the 
organization is not sure whether this will be the technology they might be following in the future. 
Uncertainty is higher in this case. 

2.3.5.2.2 Target-driven Roadmapping  
This type of strategy is considered safe because in this type of roadmapping the target technology 
is known, analyzed and adopted. The decision to follow the technology is calculated and the risk 
is lower as compared to the exploratory mapping. Target driven roadmapping is mostly used 
when the market is stable [24]. 

Bruce and Fine [21] state that the road to achieve the target goals is not straight forward. The 
trajectory path to achieve goals can cause the organization to deviate from the goals and look for 
new potential technology solutions in both exploratory and target driven roadmapping. However, 
one clear difference between the two strategies is that the target driven is considered easier to 
implement because the goal and the trajectory to achieve the goal is already known and chances 
of deviation are less compared to exploratory roadmapping.  

It is possible to observe both target driven and exploratory roadmapping strategies for a single 
technical product in the organization at different times. This transition can have its affect on 
product strategies and consequently affect the type of requirements selected and realized in a 
product at different times. At start what appears to be an exploratory roadmap, with the maturity 
of technology can be changed to target driven roadmapping [21]. In the last five years it has been 
observed that due to exploratory product strategy many telecom organizations introduced 
advanced features such as camera, radio, MP3 player and MMS in mobile phones. These 
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organizations were following exploratory roadmapping strategy but with the maturity in 
technology these organizations are now observing target-driven roadmapping for these features 
even though these organizations are following exploratory product strategies for new features and 
products. 

Bruce and Fine [21] describe that the roadmapping in an organization can be observed at different 
levels.  For example, product-line level where the roadmap guides the development of products 
according to the customer requirements as shown in Fig 2. Roadmaps can be defined for each 
product in the product line and all these products will inherit product planning and release 
planning from the roadmap of a product line. It is demonstrated in Fig 2 that requirements are 
filtered according to the organization and market strategy. During this process product line and 
products are planned demonstrating market-pull nature of the requirements selection. The other 
source mentioned in Fig 2 is the technology advancements due to R&D activities in the 
organization which demonstrate the technology-push nature of the requirements selection. 
 

 
Fig 2 - Roadmap of product, product line, technology, market and R&D 

After going through the basic concepts of product strategy explained in literature it is important to 
look at different characteristics that are mentioned in literature to be affecting the formulation of 
product strategies.   

2.4 Characteristics of Product Businesses Affecting Product 
Strategies 

 

This section presents characteristics common to software product based organizations [9] and 
discusses how these business characteristics can guide in defining the aims and objectives of 
product strategies. 
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2.4.1 Competitiveness and Product Releases 
 

Software products evolve through releases. These releases are intended to keep the organization 
ahead of its competitor by providing new and improved functionality [10]. Product competition 
may propel the organizations to consider technology-push. Additionally, strong legal protection 
from competitors is not possible in most cases therefore the solution is rapid innovation [18].  

A better product by the competitor may mean 

• Better feature set: Competitor may have better feature in their products 
• Customization flexibility: The need for customization in most of the software products is 

ever increasing. Thus, customization flexibility in a competitor’s product may make it a 
better choice from customers’ perspectives.  

• Commonality of features through product lines: Standard feature set in a product family 
can also make competitors products better because through common features it is easy to 
switch between different products belonging to same product lines. 

• Non functional requirements: High performance, security, availability etc are some of the 
quality requirements that can give edge to the competitors’ products. 

• Pricing due to economies of production: It is possible that competitors’ offer better 
pricing through product lines. 

 

The competitive edge by competitors may require product strategies to cater to requirements that 
are indirectly demanding technology-push. Similarly, a better feature set or customization may 
require adoption of new technology. Commonality of features, non-functional requirements, 
economies of production mentioned before may call for the shift to product lines and the 
utilization of the core assets concept. 

2.4.2 Product Complementarity and Interoperability 
 

New products are often introduced to support or complement the existing established products 
[9]. Thus, the product strategy needs to cater the requirements that revolve around the existing 
established products keeping in view the long-term competition [9]. Similarly, interoperability 
between different products is also increasing therefore there may be a need to fulfill requirements 
(market-pull) for a product’s interoperability with other vendor’s products. This may indirectly 
involve change/shift in technologies currently employed by the organization. 

2.4.3 Time to Market Pressure 
 

It is a quite common practice in the industry that trade-offs are made in architecture and 
technology of the product to have short term gains [9, 11]. This can create time to market 
problems in the long run if requirements requiring renewals or extensions, in currently used 
technology or architecture, arise [11]. There are situations especially in small start-ups where the 
product strategy or the product roadmap aims at shorter time to market by making trade-offs in 
technology/architecture. Such organizations may succeed in the short run. However, as 
requirements pour in that can not be included in the existing architecture or technology, the 
organization may require a technology-push for maintaining its foot-print in the market for long. 
For example, some advanced features may be available in some technology but due to the lack of 
staff training in that technology and time to market pressure, technology/architecture choice for 
the product development is compromised. This can work for short time but in the long run this 
can create problems when the need to switch to appropriate technology can not be delayed 
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anymore due to requirements which can not be fulfilled using existing technology/architecture. 
An example is to use java script technology for creating rich internet applications which are best 
developed in action scripting (specially made for rich internet applications). Shifting the entire 
development team and already built product to new technology platform will be the only solution 
to handle shorter time to market in the long run without losing customers. 

Time to market pressure may also occur in case of release of directly competitive products [12]. 
This will require release planning in a way that presently available technologies are packaged into 
product and incorporation of functionality based optimal technologies is delayed for a later 
release [12]. This may make a market leader a follower e.g. Platform 3 was rushed to market 
within a year (Unix 5.3.2 on Intel 80486-based hardware), forcing a surge of investment in the 
porting arena (it is a composite of new versions of Unix running on new processors) by once 
market leader organization thus making it a follower, during 1990 [12]. 

2.4.4 Use of Commercial-Off-the-Shelf Components (COTS) 
 

There is a need to carefully examine the use of COTS and third party software components from 
a product strategy perspective. The use of COTS limits the extensibility and flexibility of the 
system, consequently the product strategy needs to include goals that are in alignment with the 
limitations imposed by the COTS components. This means that requirements which can not be 
fulfilled due to the COTS limitations need to be filtered out via triage against product strategy. 

2.4.5 More than one Technology  
 

A narrow focus on the currently used technologies and core competencies may cause an 
organization to miss market opportunities [12]. Also, importance of managing the evolution and 
renewal of product architecture in terms of using new technologies has been greatly emphasized 
[13, 14]. For market requirements involving more than one core technology, the product strategy 
needs to cater aspect of a balanced, inclusive technology strategy [12]. This is because over-
emphasis on one core technology and dealing with requirements only related to that technology 
may result in poor market performance [12]. 

2.4.6 Technology-Push from Inside the Organization 
 

In order to keep track of larger volumes of requirements Regnell and Brinkkemper [16] proposed 
a “requirements salmon ladder” which assigns different states to the requirements based on the 
development stage they are in, e.g. “candidate” meaning waiting to be accepted, “planned” 
meaning release date has been planned for this requirement and resources have been assigned etc. 
There are two modes in salmon ladder: continuous mode and release mode [16]. In continuous 
mode, requirements from different sources (both internal and external) are collected and 
maintained by the product managers. In release mode, the development of requirements is 
planned for the release.  

Through industrial experience the authors have found that during different stages of requirements 
in the salmon ladder [16], new requirements can emerge which may initiate a technology-push. If 
we look at the “approved”, “specified” and “planned” stages, experienced product managers are 
involved therefore their interpretation of the “candidate” requirements along with the 
organization’s technology background may invoke new requirements initiating a technology-
push. Similarly developers and testers who realize the requirements with the help of technology 
have a better vision of the changes in technological factors with respect to the posed requirements 
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and thus give new ideas requiring technology-push. This has been shown in Fig 3 through 
modifications in the original salmon ladder. 

 

 

 
 

Fig 3 – Salmon ladder and New Requirements 
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3 PROCEDURES 

3.1 Case Study Design 
 
The case study is designed to study the utilization of product strategy for requirement triage and 
selection process inside software organizations developing software in market-driven situations. 
In order to study this, software product development departments of two telecom organizations 
will be investigated. From each organization, one strategic manager and one technical manager 
will be interviewed. Both will be interviewed separately to avoid the influential effect. Both 
personnel will be posed a set of questions. In order to take different perspectives into account 
slight differences in questions’ wording were employed. The reason for this is to ensure that both 
strategic managers and technical experts have the same understanding of the questions from their 
relative perspectives.  
 
Since the questions asked in the interviews play an important role in identifying the gap between 
strategic managers and technical experts, it is important to carefully select the set of questions. 
Below is the set of questions selected along with the motivation for their selection. 

3.1.1 Development of Interview Questions 
 

Sixteen questions are prepared to find answers to research questions (2) and (3). An important 
consideration for question formulation is that questions posed to strategic managers can be 
mapped to the questions posed to technical experts. It is important to keep this mapping so that 
answers are comparable in order to identify the gap between the strategic managers and technical 
experts’ perspectives, if it exists. 
 
The following procedure was chosen to develop the questionnaire: 
 

• A thorough literature study of product management and requirements engineering 
literature was done by the authors (see section 2). 

• Brainstorming was done by the authors to identify suitable questions to be included for 
the interview.  

• Based on the outcome of the brainstorming session, a set of qualitative and quantitative 
questions was developed by the authors. 

• The set of questions was reviewed by the advisor to further improve the selection of 
questions. 

 
Table 1 below contains the interview questions formulated. 
 
Questions 1-2 have been formulated because as suggested in literature (see section 2.3) product 
strategy begins with a strategic vision of an organization. It is important to first find out the 
process of formulation of strategic vision of the organization. It is important to ask about updating 
of a strategic vision if it exists in order to find out if the organization’s general directions are 
present and reflected through its product strategies. 

Questions 3-4 are designed to find out about the existence of product strategies, long tem goals, 
roadmaps and know the techniques that are used to formulate product strategies. The techniques 
given as example are some mentioned in literature. Understanding the technique used for product 
strategies formulation can help in identifying the factors affecting product strategies formulation. 
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No. Q1: What are the factors affecting 
formulation of product strategies from 
strategic perspective? 

Q2: What are the factors affecting 
requirements triage and selection 
from technical experts’ perspective? 

1.  How the mission statement/core strategic 
vision of an organization is decided?  
 

How do you perceive the mission 
statement/core strategic vision of the 
organization 
 

2.  Who decides it? What is the input? Is it 
updated? If yes when and how? If no 
why? 
 

 

3.  Do you formulate product strategies, 
roadmaps, long term goals etc? 

 

4.  Do you participate in the creation of any 
long term goal doc/goals? What, how, 
when, based on what? GQM? SWOT 
analysis? Any other technique? Who 
makes it? What are the inputs?  

 

5.  (Where) How do you decide the general 
directions of movement? 3 possible 
directions: e.g. profit, growth, market 
share or any else? Who decides it? What 
factors are taken into consideration? Are 
the goals and objectives quantified? 

Do you follow general direction (profit, 
growth, market share) of movement of 
the organization while selecting the 
requirements of the product?  

 
 

6.  How to achieve the goals and objectives? 
Customer targets, competitive 
advantage? Differential advantage? Who 
decides it? What factors are taken into 
consideration? 

What factors do you consider to 
technically realize segmented customers 
requirements, competitive and 
differential advantages of the products? 
 

7.  What are the prominent tactics? 
Important tactics pertain to pricing, 
degree of innovation in the product and 
timing of the launch. Who decides it? 
What factors are taken into 
consideration? 

How do you select requirements for the 
specified product releases? What inputs 
are required?  
 
 

8.  (When) How to achieve the goals and 
objectives along the time axis?  
 

(When) How to achieve technical goals 
and objectives along the time axis? Is it 
propagated to strategic managers? For 
how long it is planned? Short term or 
long term? 

9.  How do you prioritize between 
technology push and market pull? 
 

 

10.  Is the strategy propagated to marketing 
and technical people? How? 
 

Do you get an insight into strategic 
documents/long term goals etc? How? 
 

11.  How the feedback from the technical 
experts incorporated in strategic product 
formulation? How often? 

How the feedback from the technical 
experts incorporated in strategic product 
formulation? How often? 

12.  How the marketing feedback How the marketing feedback 
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incorporated in strategic product 
formulation? 

incorporated in requirements triage and 
selection? 

13.  Can you see a connection between a 
feature (or feature sets) of a product and 
product strategies? Do you think that at 
time requirements that are selected 
deviate from the long term goals 
planned? Why? 
 

Can you see a connection between a 
feature (or feature sets) of a product and 
product strategies? Do you think that at 
time requirements that are selected 
deviate from the long term goals 
planned? Why? 
 

14.  How the product strategies are used for 
requirements triage and selection? 
 

How the product strategies are used for 
requirements triage and selection? 
 

15.  Are there any problems in using product 
strategies for requirements triage and 
selection?  
 

Are there any problems in using product 
strategies for requirements triage and 
selection?  
 

16.  Based on 100 dollars prioritization 
technique, prioritize following features 
affecting product formulation strategies 
 

A. Better feature set 
B. Customization flexibility 
C. Commonality of features through 

product lines 
D. Non functional requirements 
E. Pricing due to economies of 

production 
F. Product Complementarity and 

Interoperability 
G. Time to Market Pressure 
H. Use of Commercial-Off-the-

Shelf Components (COTS) 
I. More than one technology 
J. Effort required 
K. Customer preference 
L. Competition 
M. Feature interdependencies (which 

type of interdependencies e.g. 
AND, OR, CValue, ICOST, 
Requires ….) 

N. Requirements volatility 
O. If you want to add any other factor.... 
P. If you want to add any other factor.... 
 

Based on 100 dollars prioritization 
technique, prioritize following features 
affecting requirements triage and 
selection 
 
 

A. Better feature set 
B. Customization flexibility 
C. Commonality of features 

through product lines 
D. Non functional (quality) 

requirements 
E. Pricing due to economies of 

production 
F. Product Complementarity and 

Interoperability 
G. Time to Market Pressure 
H. Use of Commercial-Off-the-

Shelf Components (COTS) 
I. More than one technology 
J. Effort required 
K. Customer preference 
L. Competition 
M. Feature interdependencies 

(which type of 
interdependencies e.g. AND, 
OR, CValue, ICOST, Requires 
….) 

N. Requirements volatility 
O. If you want to add any other factor.... 
P. If you want to add any other factor.... 

Table 1 – Questions 
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Questions 5-8 are designed based on the five strategic questions (where, how, what, when, why) a 
product strategy needs to answer (see section 2.3). These will help in understanding different 
factors considered by the strategic managers for product strategy formulation. Similarly, these 
five strategic questions are rephrased for technical experts to find how these are answered with 
respect to the architectural and technical context of requirements triage and selection.  

 
Questions 9-14 inquire about the communication between marketing managers and strategic 
managers, and technical experts and strategic managers. It is important to determine how strategy 
is propagated to marketing and technical experts in order to get feed back from them, aligned 
with the product strategy. These questions target to find out the prominent strategic driver in the 
strategy along with the fact how the marketing feedback and technical suggestions are 
incorporated in the strategy. Answer to the question 13 will explain how much a product deviates 
from that product’s strategy and the reasons behind it. Question 14 tries to find out what aspects 
are considered for requirements triage while formulating product strategy? In summary these six 
questions will help in investigating the communication gap and problems in the organization 
regarding the use of product strategies for requirements triage and selection.  
 
Question 15 is an open ended question to give the interviewees opportunity to speak out about 
existing problems in product strategies formulation and requirements triage and selection. 
 
Question 16 is a quantitative question that has been formulated to find out the relative priority of 
different factors both with respect to strategic managers for formulating product strategies and 
with respect to technical experts for performing requirements triage and selection. The factors 
given as choices are taken from the literature (see Section 2.4). The comparison of the answers 
obtained can help to identify the gap between the perspectives of the strategic managers and 
technical experts. The findings can be used to develop initial grounds for model for utilizing 
product strategies effectively for requirements triage and selection which can be further refined 
by the answers to the previous questions.  

3.2 Data Collection Procedures 
 

The data collection will be performed in two steps at each organization. In the first step semi-
structured interviews will be conducted with the strategic managers and technical experts in each 
organization. Through these interviews the authors will try to explore in detail the use of product 
strategies for requirements triage and selection and the factors affecting this both from strategic 
managers and technical experts perspectives.  
 
In the second step, existing documentation from each organization about the product strategies in 
general and requirements triage and selection with respect to product strategies in particular will 
be studied. The documents can include information about the processes, meetings conclusions, 
selected requirements of completed projects along with reasoning of selection and reflections 
upon the selection decisions. The type and details of documentation studied rests upon each 
organization’s individual discretion.  
 
During interviews the authors will make notes of the information gathered in a field notebook, 
separate for each organization. This notebook will also contain separate sections for authors’ 
personal thinking, feelings and perceptions during the research. The authors’ interpretations and 
understanding of the documentation of each organization will also be clearly written down for 
later understanding. 
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3.3 Data Analysis Procedures 
 
The data will be analyzed to find out if there any gap between what is proposed by the literature 
to support product strategies formulation and what is state-of-the-art practice in industry based on 
the data collected. Moreover, the collected data will be used to understand the perspectives of 
strategic managers and technical experts in utilizing product strategies for requirements triage and 
selection based on the main strategic driver of the organization. Later the data of both 
organizations will be combined to find out if the perspectives of strategic managers and technical 
experts in using product strategies for requirements triage and selection coincide and if not then 
what are the possible reasons for the difference(s). The quantitative data collected through 
Question No. 16 will be used to understand the priorities of different factors while performing 
requirements triage and selection from both strategic managers and technical experts’ 
perspectives.   
 
The analysis of combined data will be used to write a detailed description about the use of 
product strategies for requirements triage and selection in the industrial context, priorities of 
different factors when performing requirements triage from different perspectives and how this 
data as input can be used to formulate a model for early requirements triage and selection using 
product strategies. 

3.4 Validating the Accuracy of Findings 
 

In order to validate the collected and analyzed data following strategies will be used: 
 

• Triangulation: Data will be collected through multiple sources including documents analysis 
and interviews. 

• Researcher bias: In order to increase validity of findings, the authors will clearly document 
their personal views about the findings separately along with the reasoning based on their 
experience, context etc. 

• Reporting discrepant information: All the discrepancies found in the findings will be 
carefully observed and if they are not due to error in data collection or analysis process will 
be reported in the final report.  

3.5 Ethical Considerations 
 
Although the case studies will be carried out in two organizations, privacy of data and 
information specific to organizations will be strictly followed. There will be no data and 
information transfer of any kind between organizations. 

 
In case of each organization, the authors’ aims and objectives will be clearly articulated both 
verbally and in writing along with the description about use of gathered data. All the participants 
will provide written permission for authors to take personal interviews. The participants will be 
fully aware of the data collection activities. Written interpretations of data will be provided to the 
participants and participants consent will be taken before reporting any data. The decision about 
participant’s anonymity will rest upon the participants.  
 
The authors will try to build a relation of trust and comfort with the participants to ensure privacy 
of information provided by them.  
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4 CASE STUDY EXECUTION 

4.1 Data Collection 
 

A round of semi-structured interviews was conducted at the two organizations, companyA and 
companyB, to explore the utilization of product strategies for requirements triage and selection. 
 
Convenience sampling was used as accessibility and lead time were major factors limiting the 
possibility to get access to the organizations. The case organizations were selected from United 
Kingdom. All case organization names appearing in this thesis are pseudonyms, for the sake of 
confidentiality. 

 
In the initial interviews the following people were involved. From companyA, the Product 
Development Manager in marketing who's been involved in strategic decisions of the most 
important products at companyA was interviewed in a one hour session. For technical 
perspective, the head responsible for radio access network solutions was interviewed in a one-
hour interview session. From companyB, two personnel were interviewed. The interviewed 
personnel include the director of planning products departments involved actively in the strategic 
decisions and a technical product manager responsible for one of their main products. 
 
All of the interviews were conducted with both authors being present in all of the interviews. The 
authors lead the discussion for roughly half of the interviews, and also took notes during the 
interviews. The interviews were recorded and the tapes were listened through when writing the 
case descriptions and later referred to as necessary. 
 
Based on this information, the factors important both from product management and technical 
perspective are explored in the analysis (see section 4.2.3) and a model is established to provide 
common grounds of understanding when performing requirements triage and selection (see 
section 4.3). 

4.2 Data Analysis 
 

In this section, each organization is analyzed separately. The answers provided both from the 
strategic managers and technical experts are analyzed in order to understand the processes of 
product strategies formulation and requirements triage and the utilization of product strategies in 
the organization for requirements triage and selection. This analysis will help to explore if 
product strategies are used for early requirements triage, what factors are considered important 
from requirements triage perspective and evaluate the possibility to utilize product strategies for 
requirements triage and selection. 
 

4.2.1 Data Collected through Interviews 

4.2.1.1 CompanyA 
CompanyA is a leading mobile media organization offering a convergence of communications, 
entertainment and information. It is owned by an organization Lead Tech whose operations span 
over the globe. Therefore, the mission statement is dictated by Lead Tech. The major directions 
of movement identified both by the strategic manager and technical expert are maximization of 
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shareholder’s revenue, increase organization’s valuation and wider customer base. Since 
companyA is in mobile business, the interviewees explained that the mission statement is 
constantly reviewed but general directions are set yearly. There is, however, no formal process of 
doing that.  
 
Lead Tech and companyA would look at general market, competitors, trends, what is going on 
internet state, retail, financial market and global market to decide about general directions. Lead 
Tech plays an active role because they invest in different sectors and understand global market.  
 
There is no formal method for product strategies formulation but there is a lot of individual 
insight into the market which is gathered into an organization’s wide view. Most of the features 
and product ideas come from the marketing people based on the customers’ preferences, 
competition and current market tends and marketing people perform initial requirements triage 
with respect to the product strategies. If there is a new feature or product idea either by marketing 
or technical person then it is his/her responsibility to prove that the suggested idea will add to the 
specific product goals and organization’s overall objectives.  
 
The new ideas from the technical persons are propagated though the product managers to the 
strategic managers. However, the situation is that often the loudest voice is heard and not all ideas 
get to a platform where they can be discussed with respect to their feasibility and return on 
investment. 
 
The products strategies are written in the form of excel spreadsheets with budget allocation 
percentages for each product.  Both the strategic manager and the technical expert were well 
aware of the directions of the movement. They had similar views on expanding customer base by 
establishing new products, looking at competitors products and achieving differential advantage 
through innovative features/products and bringing data to the customers through strategic 
alliances with content provider organizations. The innovation is primarily customer-focused thus 
targeting to be the first in the market providing that feature. 
 
Product managers get a list of selected requirements from the marketing and the technical 
feasibility report in terms of cost, effort, resources from the technical experts. According to the 
technical person interviewed the marketing people have technical background so they compile the 
list which is clearly understood by the technical people. Strategic managers’ first priority is to 
deliver whatever the customers want, whereas, from technical personnel perspective it is 
extremely important to deliver reliable and fast solutions. Moreover, cost, time and resources 
estimates have to be carefully analyzed too. Therefore, there are several negotiation/renegotiation 
sessions held by product managers between the marketing and technical team before agreeing on 
a set of requirements for a release keeping in view the market, customers, competitors, time to 
market pressure, budget, resources, architectural implications and non functional requirements. 
For each release, there is a release document to which every body signs and agrees about the 
features delivered in a release.  
 
However, an interesting factor was that it takes approximately two months to fully specify the 
requirements for a release which is quite long. Moreover, there is a reliance that product 
managers are up-to-date with respect to the product strategy and marketing direction which is 
often quite not true because the organization is very big and there is no formal procedure of 
documenting and communicating the organization’s mission statement and product strategies. 
This was seen as a major problem by the strategic manager in the organization. 
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4.2.1.2 Company B 
CompanyB has a long-standing reputation in the area of cellular network planning & 
optimization. They specialize in mobile network design tools. They have many products but 
Plus3G is their matured product with a large customer base. The organization was started by three 
people and in the beginning they did not have any mission statement. The organization managed 
to find a niche and then grew through a process of evolution. They have a documented mission 
statement but it is neither strictly reviewed nor followed. Instead they have financial goals termed 
as business plans stating where the organization wants to be in 2-3 years. Business plan is 
something central which describes where the opportunities are, where the organization needs to 
grow and where to cut cost. Primarily the business plan is decided by the financial board but 
external investors have a major input. Progress is measured against the business plans monthly 
but it is formulated yearly. 
 
The major direction of movement is a mix of revenue generation, growth and market share. The 
director of planning products described that they have a suite of mature products which are cash 
cows and revenues generated from them is used to setup new product lines thus exploring new 
opportunities. The organization is a market leader in its own domain but due to competition and 
changing business world they have to bring down the prices of their existing products and 
constantly explore new markets and products. 
 
There are two types of products namely mature and new products. For mature products the 
strategy is set out in terms of roadmaps based on the feedback from sales team, existing 
customers, competitors and market trends. Different ideas may also be incorporated despite their 
non-alignment with the roadmaps if they have potential to bring revenues. CompanyB supplies 
technical products so their customers are also technical, as a result it is imperative to involve the 
feedback of technical experts during the requirements triage and selection process. However, the 
process of making product strategy is not explicit and the answers to the five strategic questions 
are implicitly decided by the product directors individually. Some of the main factors considered 
by the product directors while charting out the roadmaps are contractual obligations with 
customers, new technologies, customer base and competition. 
 
The features wished by the major customers are collected by the product directors themselves. 
Sometimes requests from the sales team are incorporated in short term goals, if they are viable. 
However, if the risks are higher for long term goals then the requests are turned down. As far as 
the ideas and feedback of technical people are concerned, companyB does not have separate 
research and development department but their product engineers involved in the product lines 
development meet customers directly and have the first hand knowledge of the customers needs 
in future. Besides they have new ideas based on the emerging technologies and future prospects. 
For mature products it is market-pull whereas when a new idea is being explored then it is 
technology-push.  
 
In order to push a new idea, initially a roadmap of a product is made and estimates are made 
about the market share the product will achieve. Eighteen months window is given for the pilot 
release of the product. Meanwhile a deal is made with some customer, who is interested in the 
idea, offering a low premium and then further product development is driven by that customer 
and that customer’s wishes may override the initial roadmap for that product. 
 
In order to decide what is to be targeted in a particular release, product managers decide emphasis 
of that release and then requirements from different customers within that area are analyzed for 
selection/rejection. According to the director of planning products the emphasis of a release for 
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mature products is decided based on product management perspective, sales team input, and 
customers. Whereas for new products, it is primarily the product management that decides. 
According to both interviewees in this organization, the requirements have to be explicit and clear 
enough to be considered for inclusion. Otherwise, it will not be considered. 

4.2.2 Qualitative Data Analysis 
 
The exploration of current industrial practices of formulating product strategies and utilizing them 
for requirements triage and selection shows: 
 

• There is no formal method of formulating product strategies explicitly stating directions 
for the products, which is an indicator as to where a organization wants to go, how it 
will get there, what needs to be done to get there, when to get there and why the strategy 
will be successful. However, from the four interviews it is visible that the five strategic 
questions are answered implicitly while selecting requirements. The interviewees agreed 
that a requirement needs to be evaluated against organization’s long term goals, 
marketing and technical concerns. The interviewees emphasized that it is important to 
decide where to fit in a requirement along the moving targets of the organization on the 
time axis. This shows that these five questions proposed in literature are considered 
good-enough and in fact used implicitly in the industry to set products’ directions. 

• People within the same organization do not share the same vision about a product and 
organization’s mission statement because they have not been formally and explicitly 
stated or communicated. 

• The requirements selection process may take 1-2 months of analysis and feasibility 
study. 

• Highly experienced people are hard pressed by time to write long strategic documents. 
That is why they prefer to keep the strategies in their minds. 

4.2.3 Quantitative Data Analysis 
 
This section presents the analysis of the answers (of question 16, section 3.1.1) provided by the 
strategic managers and technical experts at the two organizations interviewed. 
 

 
Table 2 – Quantitative answers prioritized using 100 points technique 
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Figure 4 – Quantitative answers by CompanyA  

Both from the collected data (Table 2) and its graphic representation (Fig 4) it is apparent that 
while strategic managers and technical experts at CompanyA weigh some factors (Better feature 
set, Customization flexibility, Commonality of features through product lines, Time to market 
pressure, Effort required) at more or less same relative importance level, they weigh most of the 
factors at quite different relative importance levels.  
 
While strategic managers weigh some factors less as compared to the technical experts (non-
functional requirements, requirements volatility), technical experts weigh some factors (Customer 
preference, competition, Product complementarity and interoperability) shaping broader product 
level goals more than strategic managers. Moreover, there are some technical factors (Pricing due 
to economies of production, Use of Commercial-Off-the-Shelf Components (COTS), Feature 
interdependencies, more than one technology) weighed more important by the strategic managers 
as compared to the technical experts. The reasons can be: 
 

1) The strategic managers do not have a clear idea about technical factors considered 
important by the technical experts, thus giving less importance to the actual technical 
concerns of the technical experts. 

2) Technical experts do not have clear vision about the product’s long term goals and 
objectives. 

 
In case of CompanyB, the strategic managers and technical experts at CompanyA weigh almost 
half of the factors (Better feature set, Commonality of features through product lines, 
Commonality of features through product lines, Time to market pressure, Effort required, 
Competition, Requirements volatility) at more or less same relative importance. But out of the 
remaining half factors, there are factors (customization flexibility, non-functional requirements, 
more than one technology, and feature interdependency) considered important by technical 
experts but ignored by the strategic managers. On the other hand, technical experts weigh some 
factors (Product Complementarity and Interoperability, Customer preference) shaping broader 
product level goals more than strategic managers. Thus, strengthening the above two reasons 
identified. 
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Figure 5 – Quantitative answers by CompanyB 

 
Based on the above qualitative and quantitative data analysis, a need is identified to define a 
model that ensures that the five strategic questions for a product are answered explicitly in a way 
which is easy and less time consuming to write down, easy to customize and modify and good-
enough to bring all the concerned people in the organization at the same level of understanding 
about a specific product strategy and organization’s mission statement.  
 
Secondly there is a need to break requirements triage and selection for release process into two 
steps. Early triage needs to be done to select only those requirements that are aligned with the 
product’s strategy. After this there is a need to place the selected requirements in the broader 
picture of the product long and short term goals along time axis in relation to the cost, effort and 
resource estimates for those requirements. 

4.3 Proposing a Model for Early Requirements Triage and 
Selection Utilizing Product Strategies (MERTS) – a 
theoretical approach 

 
Based on the data collected from literature and based on the findings through the interviews, a 
model for early requirements triage and selection utilizing product strategies is proposed. 
Technical product management using the model is required to follow three steps. The steps in this 
model provide a blue-print as how to formulate product strategies but it can be tailored to 
individual organization’s needs. The customization flexibility in this model is also explained with 
each step. The steps are simple enough to be implemented in an excel sheet.  
 
The structure of this section is as follows. Section 4.3.1, 4.3.2 and 4.3.3 explain the three steps of 
the model. Section 4.3.4 states the assumptions for implementing this model. Section 4.3.5 
highlights the features of the proposed model. Finally in section 4.3.6, recommendations on the 
roles to be involved in using this model are proposed.  
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The model presented in this thesis is divided into three parts. The first part presents steps for 
utilizing product strategies for early requirements triage. Whereas, the second part specifies the 
steps required to be taken to select requirements for a particular release. The third and the final 
step will state why the specified product strategy will be a successful one. The following Fig 6 
shows the steps of the model 
 

 
Fig 6 – Steps of the proposed model 
 

4.3.1 Part One – Early Requirements Triage 

4.3.1.1 Specify 
In order to explicitly state the goals and objectives of a product, it is important to specify the 
directions of movement of the product deduced from the organization’s mission statement. Thus 
it is important to answer the three strategic questions: 

 
• Where we want to go? 
• How to get there? 
• What will be done? 
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The goal of this step is that throughout the organization there is an explicit understanding about 
the goals and objectives associated with a product which can be used to perform requirements 
triage and selection. The first two questions are related to the strategic managers concerns 
whereas the last question considers the technical implications of the requirements. 
 

The literature gives some example answers for each of the question mentioned above but each 
organization can answer differently based on their mission statements. 

4.3.1.1.1 Where we want to go 
To answer this question the organization’s directions of movement have to be clearly stated. An 
example could be 

 
o Shareholders’ revenue. 
o Profit 
o Growth 
o Market share 

 
An organization can have one or many directions of movement. The above mentioned directions 
of movement have been provided as an example based on the findings from the interviews 
(shareholders’ revenue, section 4.2.1) and literature (profit, growth, market share, section 2.3.1). 
In fact the interviewees commented that profit and growth will be among the major directions of 
movement for most of the organizations whereas rest is dependant on the type of business an 
organization is in and its economic environment. The answer to this question is completely 
customizable based on individual organization’s identified directions of movement and their 
relative importance. 
 
In the next step, it is explained as how the relative priority can be assigned to these directions of 
movement using weights to emphasize their importance while selecting requirements.  

4.3.1.1.2 How to get there? 
The answer to this question will bind the product strategy in terms of customer segments and 
competition targeted and differential advantage of the product providing unique selling point 
(section 2.3.2). In order to answer this question there is a need to specify the following: 

 
o Customers: Clearly specify the different customer segments targeted by a specific product 

e.g. one customer segment can be Asian market and another is European market. By 
explicitly specifying customer segments, relative priorities can be assigned which can later 
help to select requirements from relatively more important customers. Depending upon the 
need the customer segments can be defined either on a higher level of abstraction as defined 
above or they can be refined to an extent where segments are identified with respect to 
product’s usage rates, customer/user capabilities, technology preferences, demographics, 
purchasing power (section 2.3.2.1).  

o Competitors: If there are competitors against a product it is very important to specify which 
competitors are targeted so that features provided by those competitors are ensured to be 
included. Like, customer segments, competitors can also be prioritized relatively to give more 
importance to features provided by high priority competitors. 

o Differential advantage: It is important that a product has differential advantage(s) which 
makes it unique in the market from its competitors. The differential advantage can be based 
on any one or combination of technology, pricing, strategic alliances, non-functional 
requirements (section 2.3.2.3, section 4.2.1). These can also be prioritized relatively. By 
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identifying the differential advantages and prioritizing them, it will be ensured that all 
requirements are weighted against these differential advantages and requirements providing 
unique differential advantages are not missed. 

 
Like the answer to the previous question, the answer to this question is not something standard. 
This is customizable based on an individual organization’s identified customer segments, targeted 
competitors and decided differential advantages. 

4.3.1.1.3 What to do? 
For the answer to this question, pure management perspective focuses on product, pricing, 
promotion, distribution, service (section 2.3.3). However, since a model that helps in early 
requirements triage and selection is being proposed, therefore the answer to this question focuses 
on the technical implications of a requirement. Some of the possible implications are listed below 
(chosen from literature, section 2.4) and these are based on the quantitative answers given by the 
technical people in the two organizations (section 4.2.3). The technical factors rated highest by 
the technical experts and some identified during the interviews have been taken as an example. 
 

o Innovation: Does this requirement require adoption of new technologies? 
o Re-use of architecture: Is there any re-use of architecture? 
o Architecture stability: Is architecture stability affected? 
o Market-pull: Is it a market request? 
o Technology-push: Is it an idea from technical experts? 
o Customization flexibility: Is this a requirement for making a product customizable? 
o COTS: Is use of COTS required? 

 
Relative priorities through weights can be assigned to each of these factors to mention their 
relative importance with respect to each other. 
 
Briefly, weighing requirements against first question shows their alignment with the 
organization’s overall strategy. Weighing requirement against the second question measures it 
against the marketing and product management concerns. And weighing it against the factors 
mentioned as an answer to question 3 measures it against the technical concerns. Thus, this model 
caters all the relevant aspects from which any requirement needs to be considered for early triage 
as stated by the interviewees. 
 

After performing the first step the excel sheet will look like as shown in the Fig 7 below. 

4.3.1.2 Assign Weights 
This step helps to assign weights to the answers of each of the three questions (Where we want to 
go?, How to get there?, What will be done?). The answers of each question will have a total 
weight of 100 and the total weight of the three questions will be 300.  
 

Each question can have number of factors in the answer e.g. as mentioned in section 4.3.1.1.1 the 
answer to “Where” can be   
 

o Shareholders’ revenue. 
o Profit 
o Growth 
o Market share 
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While customizing this model to an organization’s need there is a need to assign weightages to 
each of the factors based on their relative importance in a way that total weight remains 100. 
CompanyA weighted stakeholders’ revenue generation more than growth so the former can be 
assigned more weightage compared to the later factor. 

 

Questions Factors Sub classification 

      
Where     
  Share holders revenue   
  Market share   
  Profit   
      
How     
  Customer segments   
    USA market 
    European market 
    Asian market 
      
  Competitors   
    ABC company 
    HIJ company 
    Others 
      
  Differential advantage   
    Innovation 
    Pricing 

    Strategic Alliances 

    
Non functional 
requirements 

      
What     
  New Technology   
  Re-use of architecture   
  Architecture stability   
  Market pull   
  Technology push   
  Customization flexibility   
  COTS   

Fig 7 – Strategic questions and their answers 

Similarly for the second question, there are three factors in the answer (customers segments, 
competitors, differential advantage). Each of these is assigned weights based on their relative 
importance, e.g. for an organization targeting growth, customer segments are more important than 
competitors or differential advantage so it can assign more weightage to customer segments 
factor compared to competitors or differential advantage factors. The factors mentioned in the 
second question’s answer can have sub-classifications within them e.g. in case of customer 
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segments, there can be customer segments as USA, Europe, and Asia. Similarly the targeted 
competitors can be Comp1, Comp2, Comp3 and more. Now each of these sub-classifications can 
be assigned weights so that sub-classifications within one factor have a total weight equal to 100. 
This has been suggested so that the procedure is straight forward and easy for the personnel 
assigning these weightages. Later the weights of sub-classifications will be normalized with 
respect to the weight assigned to the corresponding factor by multiplying the weightage assigned 
to each of the sub-classification with the weightage of the corresponding factors and then dividing 
by 100. 

In the same way, weightages can be assigned to each of the factors in the last answer based on 
their relative importance such that the total weight is equal to 100. 
 
An example is shown in the Fig 8 below after assigning weights to each of the factors and their 
sub-classifications and normalization of the weights. 

4.3.1.3 

4.3.2.1 

Compare Requirements 
In this step, the requirements are assigned points out of 100 for each of the factor and sub- 
classifications based on how much this particular requirement contributes to the factor or sub- 
classification. The motivation behind this is that the person performing the requirements 
comparison against the answers does not need to worry about relative weights and 
normalizations. This normalization can be done automatically by the tool used (e.g. excel sheet) 
after the points have been assigned against each requirement. 
 

In order to illustrate this step, an example of a requirement is taken and the steps are performed 
on it (see Example 1 below). 

4.3.2 Part Two – Requirements Selection for Release 
 

After a set of requirements aligned with a products strategy have been selected, the next step is to 
answer “when to get there” to plan their realization along the time axis. For this it is proposed that 
an organization follows the following two steps. 

Specify product-technology roadmap 
It has been emphasized in literature to chalk out a product-technology roadmap to get an 
overview of the relationship between product releases (product evolvement) and successive 
technology generations (see Section 2.3.5). This means specifying what a product tends to 
achieve along the time axis in term of its evolvement and technology trends. Through this it will 
be easy to place requirements in appropriate intervals planned in a roadmap. For example, if a 
requirement requires expertise in some new technology which has been planned in the product-
technology roadmap to be explored at a certain time, then this requirement can be either pended 
till that time or depending on the need to fulfill that requirement, the product-technology roadmap 
can be altered.  
 
From the interviews, it has been found that a product-technology roadmap should be planned for 
at least a year with quarterly targets. But this can be changed based on an organization’s 
individual needs. This is defined as target driven roadmapping in literature (see section 2.3.5.2.2). 
Another type of roadmapping described in literature is exploratory roadmapping (see section 
2.3.5.2.1). Depending upon an organization’s individual needs and nature of business and 
lifecycle phase of a product any of the two or both types of roadmapping can be followed. The 
important thing is to explicitly define a product-technology roadmap against which a requirement 
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can be evaluated whether it fits in the product evolution along the time axis or not. Alternatively 
there may be a need to modify the roadmap to incorporate a requirement. 
 

Questions Factors Weightages 
of factors 

Sub 
classification 

Sub 
classifications 

Weightages 

Normalized 
weightages 

            

Where           
  Share holders revenue 60     60 
  Market share 20     20 
  Profit 20     20 
    100     100 
How           
  Customer segments 30       
      USA market 20 6 
      European market 30 9 
      Asian market 50 15 
        100   
  Competitors 30       
      ABC company 70 21 
      HIJ company 20 6 
      Others 10 3 
        100   
  Differential advantage 40       
      Innovation 60 24 
      Pricing 5 2 

      
Strategic 
Alliances 10 4 

      
Non functional 
requirements 25 10 

        100 100 
What   100       
  New Technology 40     40 
  Re-use of architecture 11     11 
  Architecture stability 20     20 
  Market pull 10     10 
  Technology push 15     15 

  
Customization 
flexibility 2     2 

  COTS 2     2 
    100     100 

Fig 8 –Weighted answers 

4.3.2.2 Estimate Resources 
Once a requirement has been placed in a specific time slot based on the product-technology 
roadmap, the next step is to estimate the resources required to realize the requirement in terms of 
cost, effort and time. In order to determine feasibility of the requirements, the organization needs 
to explicitly state financial and effort allowances against each interval in the product-technology 
roadmap. The organization can use any of the methods to estimate cost, effort and time required 
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Requirement: Multiple language support in XYZ product. 
 

Questions Factors Weightages 
of factors 

Sub 
classification 

Sub 
classifications 

Weightages 

Normalized 
weightages Requirement Normalized 

                

Where           

Multiple 
language 
support   

  
Share holders 
revenue 60     60 70 42 

  Market share 20     20 70 14 
  Profit 20     20 50 10 
    100     100     
How               
  Customer segments 30           
      USA market 20 6 0 0 

      
European 
market 30 9 0 0 

      Asian market 50 15 100 15 
        100       
  Competitors 30           

      
ABC 
company 70 21 100 21 

      HIJ company 20 6 0 0 
      Others 10 3 0 0 
        100       

  
Differential 
advantage 40           

      Innovation 60 24 70 16.8 
      Pricing 5 2 0 0 

      
Strategic 
Alliances 10 4 0 0 

      

Non 
functional 
requirements 25 10 0 0 

        100 100     
What   100           
  New Technology 40     40 80 32 

  
Re-use of 
architecture 11     11 0 0 

  Architecture stability 20     20 40 8 
  Market pull 10     10 80 8 
  Technology push 15     15 0 0 

  
Customization 
flexibility 2     2 0 0 

  COTS 2     2 40 0.8 
    100     100 Total 167.6 

Fig 9 – Assigning weights to requirements 

This requirement is given 70 points out of 100 against share holders’ revenue factor meaning this requirement 
will greatly increase share holders’ revenue. However, this requirement is given 0 point out of 100 for both 
USA and European market meaning this requirement will not give any benefits in these markets. It is given 
100 out of 100 points for the Asian market demonstrating this requirement is targeting Asian market. The less 
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the points against a factor or sub-classification the less that requirement is aligned against that particular factor 
or sub- classification and vice versa. Now if the current focus of the organization in case of customer segments 
is Asian market this requirement will get higher points when multiplied with the weight of Asian market sub 
classification. 
 
The total equal to 167.6 out of 300 are the points of this requirement when measured against different strategic 
factors and sub-classifications. By running this step for all the requirements, points for all the requirements 
can be obtained and a threshold can be defined and requirements with points above this threshold get selected.  

Example 1 – Step by step model application 

e.g. feature points, function points, lines of code, Cocomo model, estimates of previously done 
similar requirements etc as long as they do it in some way. Based on the stated financial and 
effort allowances against each interval in the product-technology roadmap and the estimated cost, 
effort and time, the feasibility of the requirement for a particular release can be determined. 
 

4.3.3 Part three - Reasoning 
 

It is relatively easy for personnel to specify answers to the above mentioned strategic questions. 
But once the strategic questions have been answered, it is very important to document the 
reasoning for the success of the product if the composed strategy is followed. As mentioned 
above (section 4.2.3) the strategy formulated through this model can be used to share the vision of 
a product and organization’s mission statement across the organization, it is important to 
explicitly state the reasoning why the strategy will be successful. It can be simply a paragraph 
explaining the reason for the answers keeping in view an organization’s long term goals, financial 
plans, technology trends and marketing trends. The motivation for this step is that not only a 
product’s strategy is shared across the organization but also the reasoning behind this strategy is 
explicitly stated.  
 

With this step performed, a product’s strategy will be formed answering all the five strategic 
questions which bind the major aspects to be addressed in a strategy for early requirements triage 
and selection. 
 

The following table (Table 3) shows how this model has been formulated using the existing 
literature about product strategies, interviews data and brainstorming. 
 

4.3.4 Assumptions 
 

Following assumptions are made for implementing the model in the industry: 
 

• Abstract requirements: Abstract requirements are available to be comparable to the 
product strategies 

• Answers to the five strategic questions: Some how or the other an organization will 
have answers to the five questions suggested in the model 

• Discrete calculations: Weights are assigned to the answers and against each factor and 
sub-classification, when evaluating requirements against each answer, discretely. 

 
These assumptions are discussed in detail in the following subsections: 
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4.3.4.1 Abstract Requirements 
The requirements should be at some level of abstraction to be comparable to the product 
strategies. The reason behind this pre-requisite is that this model is meant to assist in early 
requirements triage and selection. In case of detailed requirements this model will not be efficient 
for three reasons: 

 
1) It will be difficult to compare detailed technical requirements with a product strategy 

because product strategy is formed at a certain level of abstraction. 
2) Even if there is some process to compare detailed technical requirements with product 

strategies still there will be too many detailed requirements to be compared against 
product strategy which will be a cumbersome process. 

3) Often many detailed requirements form one product level feature/requirement therefore it 
is pointless to compare every detailed requirement against product strategy. 

 
Detailed requirement: The product shall support multi-byte fonts. 
For a technical person this requirement may be easy to understand and he/she may be able to 
relate it to the product strategy but early requirements triage is not normally performed by the 
technical people because they have different set of responsibilities (architecting and 
developing the product). On the other hand, for management personnel it will be difficult to 
take this detailed technical requirement and match it against the product strategy. 
 
Product level requirement: Multiple language support. 
This requirement is fairly abstract product level feature and can be easily compared with the 
product strategy (explained in detail, see section 4.3.1.3). 

 
The Requirements Abstraction Model (RAM) proposed by Gorschek [4] is an example of a model 
which can be used to assure appropriate abstraction levels during requirements specification and 
analysis. It is being used in industry and can be adopted by any organization, and is especially 
beneficial for organizations in a market-driven situation. RAM assumes that requirements come 
in different sizes and shapes and provides steps to abstract the detailed requirements to product 
level (abstract) and break down to more detailed feature and function level requirements 
maintaining traceability between the levels of abstraction. Any method for abstracting the 
requirements to product level can be used. 

4.3.4.2 

4.3.4.3 

Answers to the Five Strategic Questions 
This model is based on the assumption that some how or the other an organization will have 
answers to the five questions suggested in the model (see section 4.3). The proposed model does 
not provide any suggestions as how to find good-enough answers to these questions. It was noted 
during the interviews, when the interviewees were asked to answer these questions, some of them 
had to think hard about the long term business goals, how to achieve them, what to do to achieve 
them etc. Most organizations do not have clear ideas about their long term business goals and do 
not have defined directions. The proposed model does not address this issue, instead assumes that 
answers would be present. This is a major assumption but none-the-less this model does invoke 
conscious thinking about the product strategies therefore during later refinements of the model 
this assumption can be addressed. 

Discrete Calculations 
Weights are assigned to the answers and against each factor and sub-classification, when 
evaluating requirements against each answer, discretely. It was discussed to include scale with 
minimum and maximum values instead of discrete weights because scale can provide a range of 
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values within which optimistic, pessimistic and realistic weight values can lie. This can help in 
reducing subjectivity of the model to some extent. However, on the other hand it was 
apprehended that too wide ranges might be defined thus making the model ineffective in its 
purpose (e.g minimum: 0 – maximum: 100). Since the step “Assign weights” (section 4.3.1.2) 
involves subjectivity, wide ranges with too distant minimum and maximum values will render the 
model useless. Moreover, the purpose of the model is to assist in requirements triage without 
going into details or complex calculations. If ranges are allowed, it will make the process of 
assigning and understanding the weights complex. 
 

4.3.5 Features of the Model 

4.3.5.1 

4.3.5.2 

Model to Assist 
It is very important for the people in the organization using this model to clearly understand that 
this model is not meant to replace human understanding and intuition. It is only to assist the 
people doing requirements triage based on explicit organization’s goals and objectives, markets 
targeted and technical implications of the requirements and provide an explicit and documented 
format of the product strategy to bring every one associated to a product at the same level of 
understanding. 

No Fixed Strategy for All 
Every organization is different in terms of their financial plans, long term goals and within an 
organization’s product portfolio, products are different with respect to market targeted and 
competitive strategy, therefore there can be no fixed strategy for every product or every 
organization. 
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Proposed Model  
Basing model on the five strategic questions. 
 
Literature support 
The initial idea of basing the model on five strategic questions has been taken from the literature 
(see section 2.3). 
 
This is because the five questions concisely capture all the aspects that are required to be 
addressed while formulating product strategies including the main objectives of the 
organization, how to achieve these objectives with respect to customers, competitors etc, what to 
do to achieve the goals in terms of balancing market pull/technology push, how the objectives 
will be realized along the time axis and why this designed strategy would be successful. 
 
Moreover, strategic managers will control it and when it is updated then the requirement 
selection process will automatically be changed that make selection process always aligned to 
the product strategy. The benefits are 
 

1. It removes communication gaps  
2. It gives a lot of effective controlling to the strategic managers 
3. It is centralized and only strategic managers can change it 

 
Interviews data support 
The interview questions were also based on the strategic five questions mainly and it was 
interesting to find out that organizations do implicitly consider these questions while 
formulating product strategies and selecting requirements. 
 
But the issue is that product strategies are not explicitly used to perform early requirements 
triage and selection. So there is lots of useful data in terms of organization’s long term 
objectives, targeted customers and competitors, realization of goals along the time axis which is 
not formally used to evaluate requirements for selection. 
 
Strategic managers consider different factors while formulating product strategies as compared 
to the factors considered by the technical experts when performing requirements triage and 
selection. So there is a need to consider both strategic and technical concerns while selection. 
 
One problem that came forward during interviews which strengthen this idea was that a general 
template of product strategies is missing in both organizations which mean that there should be 
a model to specify product strategies that is easy to understand and implement and everyone 
concerned can use it for selecting requirements within the organization for a certain product. 
 
Brain storming 
The five questions are taken from the literature and based on the interviews data, the proposed 
model uses first question to incorporate organization’s strategic considerations, uses second 
question to incorporate targeted customers and competitors from strategic managers’ perspective 
and third question to include technical consideration on an abstract level to utilize product 
strategies for early requirements triage and selection. 
 
“When” question has been used to evaluate requirement selection and placement along time 
axis. “Why” is important to answer to support the product strategy strength and ensure common 
understanding. 

Table 3 – Model formulation 
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It is important to understand this model only provides steps as how to formulate product 
strategies which can be utilized for early requirements triage and selection. Additionally, a 
strategy formulated through this model needs to be updated after a certain interval (the 
organization decides this) to keep it usable for requirements triage and selection. 

4.3.5.3 Use of existing information 
Through interviews the authors have found that organizations in some way or the other answer 
the five strategic questions implicitly, therefore this model does not require something to be done 
from the scratch. In fact, this model proposes use of the existing information in a way that is 
helpful in performing early requirements triage and have a documented product strategy across 
the organization which is easy and quick to read and understand thus providing same level of 
understanding to the people involved. 
 
After understanding the model, its design motivations and model features, the authors consider 
that recommendations on roles involved in performing different steps of the model are important. 
The next section presents these recommendations. 

4.3.6 Recommendations on Roles Involved 
 
In the previous section a model for early requirements triage and selection utilizing product 
strategies is proposed along with the motivation for the proposed model. In addition to this, it is 
important to recommend what roles should be involved while using this model. Therefore, in this 
section a recommendation on the roles to be involved at each step along with the motivation are 
presented. The idea is not to revolutionize the processes and roles already working in the 
organization, rather use the existing defined roles for performing different steps. Through 
interviews the authors have found that most of the roles recommended below already exist in the 
organizations interviewed, however, it is important to state which role should be involved in 
which step and why. This is shown in Table 4 below. 
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Solution Recommendation on Roles Reasoning 
 

Part One – Early Requirements Triage 
 
Specify 
 
Assign weights 

Product managers with the 
help of  
 

• Marketing manager 
• Technical manager 

In a joint session, the product, marketing and 
technical managers with an insight into 
organization’s long term goals answer the 
three strategic questions and assign relative 
weights. 
 
Since this model suggests formulation of a 
product strategy keeping in view the strategic 
goals, targeted market and competition, and 
technical considerations so it is best to include 
product, marketing and technical managers in 
the discussion. By doing so, the importance of 
different factors can be 
negotiated/renegotiated. 

Compare 
requirements 

Product manager The product manager individually can use the 
formulated product strategy for early 
requirements triage and selection. 

Part Two – Requirements Selection for Release 
 
Specify 
product-
technology 
roadmap  
 

• Product managers 
• Technical managers 

It has been observed through interviews that 
mostly there are no separate research and 
development departments for exploring and 
forecasting future technological trends. 
Therefore, it is suggested that product 
managers with the help of technical managers 
chalk out the product-technology roadmaps.   
 
Through interviews the authors have found 
that technical managers have a broader picture 
about the technological advances and can be 
quite effective in specifying product-
technology roadmaps. 

Estimate 
Resources 

• Technical managers 
• Technical engineers 

Technical managers along with the technical 
engineers can estimate time, cost and effort 
against each requirement. 
 
After this, keeping in view the identified 
milestones for each interval in the product-
technology roadmaps and the corresponding 
financial allowances, the place of a 
requirement can be decided. 

Part three - 
Reasoning 

Product manager Since the product manager is the one who has 
been recommended to formulate product’s 
strategy using the proposed model, it is natural 
that he/she clearly states the reasoning for the 
answers against the four strategic questions. 

Table 4 – Recommended roles and reasoning 

  43



5 VALIDATION 
 
This section offers a presentation of the validation of the proposed model for early requirements 
triage and selection utilizing product strategies. The proposed model was statically validated 
through interviews and reviews by the four people, interviewed earlier for the formulation of the 
model (section 4.1). 

5.1 Defining Static Validation and Dynamic Validations 
 
This section gives a brief definition of static and dynamic validations before going into the details 
of validation design and lesson learned. 
 
“Static validation involved widespread presentation of the candidate solution in industry and 
collecting feedback from practitioners” [32]. Static validation is performed in two phases. In the 
first phase, the interviewees who were involved in the interviews for data collection are presented 
with the candidate solution through seminars or one-to-one interview sessions. This allows 
interviewees who are potential users of the proposed solution to raise their opinions early [32]. 
This not assists in incorporating their feedback but also provide people presenting the solution 
give feedback to the interviewees about the usage of solution. In the second phase of static 
validation, the research results and the solution are presented to the upper management in a series 
of seminars [32].  
 
Dynamic validation means that the proposed solution is actually applied in the industry in some 
project(s) by the roles suggested [32]. This realistically evaluates the scalability and potential of 
the proposed solution in the industry. Refinements can be done based on the practical validation 
of the proposed solution.  

5.2 Validation Design 
 
A set of qualitative and quantitative questions was designed to validate the proposed model from 
the interviewees. These questions along with the motivation are as follows: 
 
No. Questions 

1.  Do you think it is easy to use this model? 
2.  Do you think it is easy to customize this model according to your needs? 

 
3.  Do you think by explicitly stating product strategies using this model will make goals 

and objectives of a product more explicit and clear, thus providing a common 
understanding about a product’s strategy within the organization? 

4.  Do you think this will enable to select requirements aligned with product strategies 
and discard others in less time as compared to time taken currently? 

5.  Will the pre-requisite of this model poses any overhead on the usage of this model for 
requirements triage and selection? If yes, how severe it is? 

6.  What problems do you see in answering the questions in section 4.3.1.1? 
7.  What problems do you see in assigning weights (section 4.3.1.2) to different factors 

stated as answers to the strategic questions (where to go, how to get there and what to 
do)? 
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8.  What problems do you see in comparing requirements as explained in section 4.3.1.3? 
9.  Do you think by developing explicit product-technology roadmap, requirements 

placement in appropriate interval (of the roadmap) will be easier and effective? 
10.  Would you like to implement this model in your organization? (Applicability and 

practicality) 
11.  Can you name and explain 3 (the three most important) potential shortcomings with 

the model as you see it. 
12.  Can you name and explain 3 (the three most important) potential benefits/strong 

points with the model as you see it. 
 
Question 1 is a quantitative question to determine ease of use of the model. It has been widely 
observed in the industry that if some model/method/process is not easy to use then greater 
chances are it will never be used. While it may require couple of sessions with the interviewees to 
determine exact degree of ease of use but this quantitative question gives a quick answer, either 
yes or no. 
 
Question 2 is designed keeping in view the fact that a single model/method/process can not fit 
every organization’s needs. Therefore, if any of a new proposed model/method/process is not 
customizable, an organization may not be able to mould it according to its custom needs. It is 
important to validate that the proposed model is customizable for individual organization’s needs. 

 
The model has been designed keeping in view the lack of common understanding among the 
employees of the organization about organization’s goals and about the individual product’s 
objectives (see section 4.2.2). Therefore, it is important to find out if this model makes the goals 
and objectives within the organization more objective and clear to the employees involved. 
Question 3 searches for answer to this concern. Similarly, question 4 validates if the proposed 
model reduces the time of requirements triage and selection. Although an exact answer to this 
question requires practical usage of the model, it is assumed that interviewees can predict an 
answer based on their experiences in requirements triage and selection.   

 
Questions 5-8 ask about the problems in implementing the pre-requisites and different steps of the 
model. The motivation is to explicitly identify the issues that interviewees see with each of the 
steps of the proposed model. 

 
Question 9 aims to evaluate the effectiveness of the roadmapping suggestion in relation to 
appropriate requirements placement. 

 
Question 10 has been designed to explicitly ask the interviewees whether they would be 
interested in implementing this model in their organization. This question is rather direct but at 
the same time it gives an instant response of the interviewees about the practical validity of the 
proposed model. Based on their answers, discussion can be carried out further. Questions 11-12 
give the interviewees leverage to describe the most important potential shortcomings and benefits 
of the proposed model. These questions let the interviewees to describe and discuss the strengths 
and weaknesses of the proposed model in a less controlled way as compared to above controlled 
questions.  

5.3 Validation Process  
 

The validation interviews process was done as follows: 
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1. A phone meeting was setup with each of the interviewees. 
2. A detailed qualitative and quantitative data analysis of the organization was mailed to 

the relevant interviewee (see section 4.2). 
3. A detailed description of the proposed model was mailed to the interviewees. 
4. At the start of phone interview, a brief presentation about the pre-requisites and the 

model was given in order to ensure that interviewees and interviewers are at the same 
level of understanding about the model. 

5. Each of the interviewees was requested to create a sample of product strategy for any of 
their product using this model and compare 1-2 requirements of that product to evaluate 
the applicability and practicality of this model. 

6. A set of qualitative and quantitative questions was asked and their responses were noted 
down. 

5.4 Lesson Learned 
 
The validation comprised mainly of three aspects of the proposed model 

5.4.1 Practicality and Applicability of the Model 
 
All the four interviewees were of the opinion that this model is practical and easy to use once it is 
clearly understood. They agreed that the model is customizable based on the organization’s 
individual goals and objectives. However, during the validation interviews the management 
personnel stressed that a few more examples would better help in understanding and 
customization of the model. In authors’ opinion, more examples can be added when working with 
individual organizations during the implementation of the model. 
 
All the four interviewees showed interest in implementing this model. In fact, companyB 
mentioned that they would be considering this model as a candidate for requirements selection for 
their new product. The management person from companyA, however mentioned that buy-in 
would be required from different business areas for implementation of this model. He regarded it 
as a matter of time and was interested in using this model.   

5.4.2 Model Implementation 
 
The pre-requisite for implementing this model was not considered as an overhead. This is because 
the interviewees realized the need of requirements abstraction for efficient triage and selection. 
   
From the model implementation perspective, there were few reservations among the interviewees. 
Their basic concern was that the organization’s business goals or directions of movement may not 
be clear. Moreover, depending on the level of seniority the interpretation of goals and objectives 
are different. One management person pointed out that it might not be easy to compare different 
business goals with each other while deciding their weights. Similarly, there would be lot of 
subjectivity when assigning weights to the requirements against different factors. 
 
However, during validation session it was agreed that this model at least provides a starting point 
to formally think and document the organization’s directions of movement.  It was agreed that it 
is very important to think and align requirements with the organization’s products strategies. The 
existing process does not account for any of the considerations anyway; therefore interviewees 
voted that it is worth trying this model. 
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In order to avoid subjectivity in assigning weights while comparing requirements, it has been 
suggested that only respective product managers assign these weights. The motivation is that 
currently mostly product managers’ do this. This model will only aid them in making more 
informed decisions. Other apprehension raised was that the product managers’ will select their 
respective favorite requirements by assigning weights to the requirements against more weighted 
factors. This threat is present even when this model is not used and product managers’ do it ad-
hoc. Using this model will at least ensure that the product managers’ are on the same grounds of 
understanding about the product strategies and compare requirements against important factors to 
be considered. However, a model refinement is required to reduce the subjectivity in the model 
during dynamic validation. 

5.4.3 Effectiveness and Efficiency 
 
It was agreed that this model helps in formalizing choices people within the organization make 
about business goals and objectives and requirements selection. However, it would be a time 
consuming and resources intensive process to gather different aspects of the business goals from 
different stakeholders and formulize them to a common agreed set. This would require definition 
of the organization’s directions of movement for common understanding. Similarly, assigning 
weights to selected factors would require lots of debate among stakeholders, consuming resources 
and time. But the interviewees agreed that once product strategies are made available in the 
suggested format, the time to select requirements would definitely decrease in addition to making 
more goals’ aligned choices. Moreover, the interviewees liked the model as it will provide 
common understanding about product strategies and organization’s direction of movement within 
the organization thus reducing communication gaps. 
 
Step by step requirement selection, resources estimation and then roadmapping were thought to 
be logical steps for requirements realization. However, companyA management person argued 
that product-technology roadmapping may pose overhead because for most products maximum 
features would be packaged in the first release and future enhancements might be considered 
secondary to other revenue generating products. For this, the authors suggested that if the 
organization feels that this step is overhead and cost ineffective then it can be eliminated. 
However, the authors stood on the point that product-technology roadmapping is worth 
implementing. 

5.5 Validity Evaluation 
 

5.5.1 Conclusion validity 
 

Although validation was performed though emails and phone interviews, it was ensured that the 
validation is done by the interviewees in isolation. Thus, the feedback was not influenced by 
internal discussions the interviewees about the proposed model between. 
 
The sampling technique used for the validation can pose a threat to the validity of the 
investigation. The subjects selected may not be totally representative for the roles suggested in 
our model. In order to minimize the effect of this threat, the subjects were selected with the help 
of a senior person in each organization who had detailed understanding about the roles and 
responsibilities of the interviewees.  
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5.5.2 Internal validity 
 

For validation, emails correspondence and phone interviews have been used and a record of this 
was kept. There is a possibility that the interviewees might have responded restrictively because 
their opinion was recorded. 
 
In order to minimize this threat, anonymity of organizations and interviewees was guaranteed. 
However, since the authors had few interview sessions with the interviewees so it was not 
possible to gain their complete trust and thus completely eliminate this threat. 

5.5.3 Construct validity 
 

The construct validity is mainly concerned with the mapping from the real world to the 
laboratory. In this case the real world is the ongoing requirements triage and selection at the two 
organizations and the “laboratory” is to use the model in the industry. A feedback through static 
validation was taken from the interviewees but it was limited in time and scope thus can be 
described as an artificial environment. 
 
The main threat is scalability, i.e. if the suggested model will work as well during a continuous 
requirements engineering. This has to be confirmed by putting the model in practice. 
 
 

5.5.4 External Validity 
 
The external validity is concerned with the ability to generalize the results, i.e. in this case the 
applicability of the suggested model in the industry. 
 
Based on the interviews data and the authors’ personnel experience, the issues identified in this 
thesis and the proposed model is a step towards eliminating these issues, shows the applicability 
of the model in general. 
 
However, since the case study organizations were related to the telecommunication sector, there 
is a threat that this model may not fit software product based organizations in other domains. But 
the greatest strength of the model is that it does not propose to formulate one-fit product strategy 
for all products or all organizations. This model only provides guidelines to formulate product 
strategies for early requirements triage and selection. It is completely customizable based on the 
organization’s strategic goals, financial plans, targeted market, competition and technical 
considerations. 
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6 DISCUSSION 

6.1 Answering the Research Questions  
 

In this section the research problem and the research questions stated in chapter 1 are addressed. 
The methodology and the steps taken during this study to answer the research problem are 
illustrated in Fig 10 and Fig 11 and explained below.  

 

 
Fig 10 - Identifying the need for a context-specific breakdown of product strategy  
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This study suggests that product strategies can be formulated using the five strategic questions 
RQ (1) and the different factors considered important from strategic managers and technical 
experts’ perspectives RQ (2), RQ (3) and RQ (4). 
 

Towards this end, proposing a model for performing early requirements triage and selection 
utilizing product strategies was undertaken RQ (5). 
 
 

 
Fig 11 - Constructing the model and answering the research problem 
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The proposed model is based on the understanding of the five strategic questions making a 
product strategy and different characteristics of product business affecting product strategies 
taken from the literature, formulation of product strategies and requirements triage and 
selection from literature and state-of-practice in the industry. 
 
Conducting static validation of the proposed model with the four interviewees interviewed 
while formulating the model helped in raising the awareness about the strengths and 
weaknesses from the model from the applicability point of view. It was realized by the 
interviewees that this model addresses a deficiency within most organizations where using 
product strategies for requirements triage is not being fully thought through or done at all. 
Use of this model can make a requirements triage process a little longer in the beginning, but 
with the impact that the requirements are selected in a more precise and accurate way 
resulting in a better and higher quality output for a organization.  
 



7 CONCLUSIONS 
 

This thesis presents a model for early requirements triage and selection utilizing product 
strategies. MERTS has been developed using widely accepted constituents of formulating a 
product strategy stated in the literature (see section 2.3). The literature states that by 
answering five questions (where, how, what, why, when), a reasonable product strategy can 
be formulated. Along with the literature study, in order to understand the state-of-practice in 
industry regarding requirements triage and selection and product strategies formulation, a set 
of interviews was conducted with strategic and technical people at two organizations. Using 
these questions (see section 2.3) as basis a set of qualitative and quantitative questions was 
designed for the interviews (see section 3.1.1). The purpose was to find out the important 
factors that affect the formulation of product strategies from a strategic managers’ 
perspective and the important factors that affect the requirements triage and selection process 
performed by technical experts. With these factors identified, it was found that a gap exists 
between strategic managers and technical experts’ perspectives. This gap gives rise to 
various problems (see section 4.2.2) most important among which is: there is no formal 
method of formulating product strategies explicitly stating where an organization wants to 
go, how it will get there, what needs to be done to get there, when to get there and why the 
strategy will be successful. Moreover, people within the same organization do not share the 
same vision about a product and organization’s mission statement because it has not been 
formally and explicitly stated or communicated. As a result strategic managers create 
product strategies and select requirements misunderstanding technical aspects and technical 
experts select requirements misunderstanding overall product strategy and strategic concerns 
of the organization. In order to bridge this gap, the proposed model caters for both strategic 
management and technical perspectives during the product strategy formulation. The goal 
was to provide product managers a model aligning requirements triage and selection with the 
planned product strategy keeping in view the strategic, marketing and technical aspects as 
well.  
 
MERTS forces to formally think about organization’s directions of movement and individual 
product strategies based on the five questions proposed. The benefits are many as confirmed 
during static validation e.g. this would force formal documentation of strategies that are 
agreed and understood widely within the organization, this would provide product managers 
with formalized way to select requirements that are aligned with the product strategies and 
plan them according to the available resources and product-technology roadmap designed. It 
was found during the interviews that currently no formal ways of performing estimations or 
risk analysis exist in the industry. It is primarily a gut feeling that helps strategic managers or 
technical experts in requirements triage and selection. However, it was agreed during the 
static validations that with explicit product strategies on paper, even the ad-hoc method of 
requirements triage will be based on organizational mission statement and product strategies 
thus improving the quality of requirements triage and selection. 
 
The subjectivity in steps “Specify” (see section 4.3.1.1) and “Assign weights” (see section 
4.3.1.2) can be seen as drawback because most of the organizations do not explicitly state 
product strategies and even if they exist, different stakeholders hold different understanding 
about the goals and objectives stated in product strategies. However, it should be noted that 
the use of this model can trigger an effort to formalize the product strategies and standardize 
their understanding among the related stakeholders in particular and organization-wide in 
general. 
 
As a part of its development, MERTS was validated in the industry through static validation, 
getting feedback from the professionals working with strategic management and 
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requirements engineering. The validation was performed to assure that the model complied 
with the real needs of the industry.  
 
As MERTS does not suggest one-fit product strategy for every organization, but is rather 
customizable, tailoring towards a product (or organization) may be required prior to use in 
order to identify organization and product specific goals and objectives. 
 
The customizable nature of the model is based on the fact that one-fit strategy cannot be 
specified, not even for one organization with homogenous products, since the goals and 
objectives of the products may be different targeting different customer segments, 
competitors or having different differential advantages. Moreover, the organization’s 
directions of movement and products’ goals and objectives can change with the passage of 
time. MERTS can be used to formulate product strategies to satisfy the needs of different 
organizations and different products. In the same way, the strategies formulated through this 
model can be modified over time to reflect the current situation of a development 
organization, ensuring centralized change. 
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8 DIRECTIONS FOR FUTURE WORK 
 

At the moment, limited static validation of MERTS has been done; therefore the directions 
for future work primarily include a more thorough static validation in more than two 
organizations involving more people. After that the next logical step is to put this model in 
real world usage and evaluate the results. This would help to quote quantitative benefits of 
using this model and return-on-investment for implementing this model. Industrial validation 
will also help in evaluating the scalability of this model.   
 
At present this model has been statically validated in two telecommunication organizations. 
Although it has been suggested that model can be customized depending upon organization’s 
individual needs, this has to be validated in industry by applying it in organizations working 
in different domains.   
 
With the help of further static and later dynamic validations, efforts will be made to reduce 
the subjectivity in steps “Specify” (section 4.3.1.1) and “Assign weights” (section 4.3.1.2). 
Moreover, MERTS has to evolve to cater for the dependant requirements’ triage and 
selection which has not been touched in this initial version. 
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