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Competition in the rapidly digitalizing world has increased the strategic impor-
tance and mission criticality of software in organizations’ success. Implemen-
ting software successfully requires almost always an information technology
project together with strong project execution capabilities. In 2012, advisory
firm Gartner concluded that only 16,2% of large software projects were con-
sidered fully successful, whereas 31% have been declared complete failures.
Even though information technology has advanced significantly since 2012,
the success rates of large software projects have improved only minimally.

The purpose of this study is to identify and describe the most important factors
in requirements elicitation and management process in project preparation
phase for increasing the probability of a successful outcome of a large software
project. The first research problem is to identify through existing theory the
most important quality criteria for requirements expressions in large software
project preparation. The second research problem is to empirically study the
impact of the identified requirements quality criteria on the success of large
software projects. The theoretical framework in this study is a synthesis of the
existing scientific research and other literature on the effective requirements
elicitation and management process and requirements quality criteria, and on
their impact to projects’ success.

The empirical part of this study was executed as qualitative multiple-case stu-
dy. The research data was collected by interviewing eight experienced infor-
mation technology professionals with semi-structured interview method. Indi-
vidual case descriptions together with their key findings were first written from
each research case, and the findings were then compared to each other and
synthesized through a cross-case analysis.

The empirical research showed that the way requirements are elicited and ma-
naged when preparing for software projects has an impact on the project out-
come. Organizations should invest enough time to identify and analyse the real
business needs behind project initiatives to ensure the initial relevance of the
subsequent requirements. Business requirements should be first derived to
answer how the project itself helps to fulfil the business needs, and all the
following user and software requirements should be based on and mapped to
them. Understanding how the users currently work and why is very important,
but users should not be tasked to write requirements bottom up. Instead, the
business transformation goals should be embedded into all requirements.

Keywords: software project, requirements management, requirements elicita-
tion, requirements quality, business needs, business requirements
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1 INTRODUCTION

1.1 Background and motivation

Software applications and services have become an integral part of everyday
operations of almost all organizations. When in the past, software was mainly
utilized to support internal processes, for example sales, operations, finance,
and general administration, today software is ever-increasingly integrated to
the actual offering of products and services of the organizations (Eigner &
Stary, 2023, p. 15; Raddats et al., 2019, p. 213). This has increased the stra-
tegic importance and mission criticality of software in organizations’ success
(Dumitriu & Mirona, 2020, p. 933).

Implementing software successfully requires almost always some form of in-
formation technology (IT) project together with strong project execution capa-
bilities. Even though there are no definitive global statistics on software project
failure rates, research shows that IT-projects — especially large and complex —
rarely go without any difficulties. IT consultancy and advisory firm Gartner con-
cluded in 2012 that larger IT-projects with budgets exceeding 1 m$ have al-
most 50% higher risk of failure compared to ones with budget below 350 000$.
The conclusion of the Gartner report was that only 16,2% of the projects were
considered fully successful, whereas 31% have been declared complete
failures (Mieritz, 2012). In 2015, Budzier & Flyvberg (2015, p. 22) estimated in
their study that 50% of technology projects don’t meet their cost targets.

According to Alami (2016, p. 70), despite the expectations, the advances in
technology and technological support for project execution have not reduced
the failure rates of large IT-projects. On the other hand, PMI’s 9th global project
management survey in 2017 (Project Management Institute, 2017) pointed out

that organisations focusing not only to the traditional budget, scope, and time,



but on benefits realization management and agile project management ap-
proach instead were increasing the rate of meeting their IT-project goals for
the first time since 2011. Despite this promising trend, the same research re-

vealed that 14% of all IT-projects are still deemed failures.

Why are large IT-/software projects more likely to fail then? Only a limited
quantity of in-depth research exists regarding the real reasons behind the
troubled projects (Alami, 2016, p. 63). In Gartner's 2012 study, the three
largest reasons to view IT-projects as failures were (Mieritz, 2012):

1. Substantial delay in schedule (28%)

2. High variance of costs (24%)

3. lIssues in required functionality (22%)

Alami (2016, p. 68) states that in larger and more complex transformations,
meeting project deadlines should not be the main criterion for success.
Instead, large transformations should be delivered with roadmaps broken
down into multiple smaller projects. For example, in one research case
company, there was no strategy to deliver digital transformation. The company
simply relied on vendors to provide the hardware and software which was then
expected to automatically bring the business benefits. This did not happen.
Although there was a solution concept of the mission critical functionality in the
beginning, it was not accompanied with precise requirements which would
have guided the project on the exact expectations of the business organization
(Alami, 2016, p. 69).

Software project failures — especially in the public sector — have also been in
the news regularly. The implementation of a new payroll system in the city of
Helsinki in 2022 resulted in 4,5 m€ of unplanned costs, huge public image loss
and personnel burn outs. According to an external audit, conducted after the
crisis had been overcome, there were various problems contributing to the
failure. These included poor change management, low resourcing, and techni-
cal difficulties. Insufficient project preparation led to unrealistic expectations
which then cumulated into a massive bundle of problems in the actual project
(Takala et al., 2023).



United Kingdom’s second largest city Birmingham had similar failure in 2022.
Birmingham’s enterprise resource planning (ERP) system implementation pro-
ject was three years behind schedule and the original cost estimate of 22 m€
had grown to 116m€ (Kailio, 2023). The city was apparently aware that there
were problems with the system’s functionality regarding the processing of
financial and human resource transactions. Still the system went live in 2022,
causing the city’s accounting function to crash. Together with payroll issues,
although not directly related to the ERP project, the chain of events eventually
led the whole city going bankrupt (Yla-Anttila & Kailio, 2023).

It seems that the preparation phase in these example projects didn’t produce
a clear picture of the gaps between the required and delivered functionality,
otherwise the projects most likely would not have started with such unrealistic
plans, budgets, and resources. The examples suggest the importance of care-
ful project preparation and the documentation of clear requirements which then

help to identify risks and gaps in the expected deliverables early enough.

1.2 Objectives and research questions

The purpose of this study is to identify and describe the most important factors
in requirements elicitation and management process in project preparation
phase for increasing the probability of a successful outcome of a large software
project. There are two supplementing research problems which both are bro-

ken down into four research questions altogether.

1. Research problem: To identify through existing theory the most impor-
tant quality criteria for requirements expressions in large software pro-
Ject preparation.

a. 1stresearch question: What are the key characteristics of a well
described requirement?

b. 2nd research question: What is the reasonable scope and level
of detail for describing requirements as part of the software

project preparation?



2. Research problem: To empirically study the impact of the identified re-
quirements quality criteria on the success of large software projects.

a. 3rd research question: Does the research data indicate that the
identified requirements quality criteria affect the success of soft-
ware projects?

b. 4th research question: Can other factors in project preparation
be identified from the research data that contribute to the suc-

cess of software projects?

The managerial objective of this study is to provide insight on where to set
focus in requirements elicitation and management when preparing for large
software projects, to maximize added value. This includes understanding both
the key characteristics of a well described requirement and the reasonable

scope and level of detail when describing different levels of requirements.

1.3 Scope and limitations

The perspective of this study is primarily business needs driven and how these
needs are then effectively translated into different levels of high quality require-
ments. This helps the project team to understand the end business goals and

to focus on the right priorities for the maximized business value of the project.

To narrow the scope down to large software projects, the following criteria is
set for the research cases:
1. Project’s planned duration needs to be over 6 months, corresponding
to Gartner’s 2012 definition of large IT project (Mieritz, 2012).
2. There needs to be cross-functional process integration between busi-
ness functions which the software impacts. For example, an ERP soft-

ware implementation meets this criterion.

The intention is to leave out such software projects which can be executed
quickly within one functional organization silo. These types of projects lack the

complexity of conflicting stakeholder interests and change management is-



sues, and thus may be successful even with both insufficient preparation and
poor requirements elicitation and management. Another important scoping de-
cision is to leave out such software projects that are driven entirely by software
life cycle management. These are typically major software version upgrades
that might be large projects by nature but are driven by technical application

management instead of real business needs.

Instead of the governance of a project implementation or its execution or chan-
ge management, this study focuses on the phase and actions before a soft-
ware project execution, referred hereafter as project preparation. In this con-
text, it means that there would still be time to change the project scope, sche-
dule, budget, or to even cancel the project entirely. In addition, there would not
be yet any commitments towards the development or implementation partners.
However, the intention is not to investigate the underlying reasons behind or
the validity of the business needs. Although many software projects are most
likely initiated also based on erroneous assumptions or false business needs,
the simplification is made here that the business needs are seemingly real for
the parties driving the software initiative forward. The errors contributing to
possible project failure then emerge in the preparation phase that follows and

in the selection of the approach that is chosen to fulfil the business needs.

1.4 Structure of the study

In scientific research, four distinct parts of the study can be identified which
together form a generally accepted and coherent framework for a research
report. These four parts, which are also linked to the structure of this study in
the following Table 1, are:

1. Theoretical framework

2. Presentation of the research methodology

3. Presentation of the findings of empirical research

4

. Conclusions of the study



Table 1. The structure of the study

Chapter Content Purpose

1 Introduction To orientate the reader to the topic: purpose, scope,
and structure of the study

2 Literature review To review the existing research on the topic, and to
present the theoretical framework

3 Research methodology | To present and justify the research method: how the
research was conducted

4 Empirical findings To present the research cases and their most rele-
vant findings

5 Conclusions To combine the theory and the empirical findings:
synthesis, theoretical and managerial implications,
and limitations of the study

As presented in Table 1, Chapter 2 will form a theoretical framework for this
study which will be summarised in Section 2.4. Here, the first research problem
will be solved through the theoretical framework, and the first two research
questions will be answered. The methodological choices and the research pro-
cess are then described in Chapter 3, followed by the descriptions of the re-
search cases and the analysis of their empirical findings in Chapter 4. By com-
bining the empirical results and the theoretical framework, conclusions of the
study are finally presented in Chapter 5. Here, the second research problem

will also be solved, and the final two research questions will be answered.

2 LITERATURE REVIEW

2.1 Project preparation

During project preparation, the business problem or opportunity is identified, a
conceptual solution is defined, and a project is formed to build and deliver the
solution to the organization. Large software projects are typically transformati-

ons initiated after an opportunity identification either to improve efficiency/-
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reduce costs or to generate more value to customers/increase sales. What is
perceived as an opportunity is always a subjective view of a specific actor in
the organization, a stakeholder, while in parallel the investment resources,
both financial and personnel, are typically limited. Therefore, to ensure that the
investment has a sufficient return, including trade-off cost, there is almost al-
ways an evaluation and decision-making process in place to prioritize the best
initiatives to be moved forward to become actual investments and software
implementations. (Chemuturi, 2013, pp. 170-171; Sima, 2022, pp. 18-19).

To be able to convert an initiative into a tangible software investment and im-
plementation requires expressions of what the software should be able to pro-
duce as an output to meet the needs of the business. These expressions are
called requirements (Altable, 2015, p. 64; Halbleib, 2004, p. 8). Robertson &
Robertson (2013, p. 1) emphasize that the most important goal of require-
ments elicitation and specification is to understand the real business problem
which then forms the foundation for potential solutions. Instead requirements
are often only associated with written requirement documents which are impor-

tant, but useless as such if the underlying problem is not truly discovered.

Requirements together with enterprise architecture form the foundation on how
the business needs will be met. Gorkhali & Xu (2017, pp. 1-2) define enterprise
architecture as principles, models and methods utilized to optimize and trans-
form an enterprise’s organizational structure, business processes, information
systems and IT infrastructure to enable an organization to rapidly respond to
changing customer behaviour. In other words, enterprise architecture is the
process of aligning the business part of a company with information technology
through the integration of processes, organizations, and people (Dumitriu &
Mirona, 2020, p. 933). Enterprise architecture both sets boundaries for the pro-
posed software solution and promotes the reusability of already existing re-
quirements (Robertson & Robertson, 2013, pp. 338-339). For example, even
though a business stakeholder might be persuaded to invest in a new software
to perform a specific process, it might contradict with other existing develop-
ments, or the same result might be obtained by further developing a set of

existing systems with less cost and complexity (Dumitriu & Mirona, 2020, p.
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937). In one of Alami’s (2016, p. 66) research cases, a software was designed
in isolation from other systems and the vendor gave assurance that it works
for certain implementation purposes. However, without the enterprise architec-
ture context, the design failed to consider the critical dependencies as pre-
requisites for the software to be able to successfully provide the required out-
puts. Halbleib (2004, p. 10) states that in these types of cases, prior architectu-
ral/design constraints should be considered as real requirements of the new

development project.

There are several categories and levels of requirements which are typically
associated with different stages of the project as well as to the purposes of
which the requirements will be utilized for (Heumann, 2003, p. 4). These cate-
gories are investigated in more detail in Section 2.2. All types of requirements
should ultimately reflect and consider the scope, stakeholders, and goals of
the project initiative (Robertson & Robertson, 2013, pp. 43—44). Unfortunately,
it is common that a software project proceeds without a clear understanding of
the problem it is trying to solve (Davis & Leffingwell, 1996, p. 1). Bjarnason et
al. (2011, p. 41) identified in their study that unclear vision of an overall goal,
logically broken down into clear requirements, leads to interpretation and po-
wer struggles between different units and technical areas rather than construc-
tive communication on how to reach the common goal. In another case study
company by Damian et al. (2005, pp. 259-260), requirements were communi-
cated from the stakeholders only as short statements of required features. The
features were poorly defined or documented and did not provide enough of the
right information. As the features were then not fully understood by the project,
it was difficult to plan for and execute the desired change. Ultimately, functional
designs of the features can turn out as subjective interpretations made by in-
dividual technical designers with no actual linkage to the original business
needs (Bjarnason et al., 2011, p. 45; Damian et al., 2005, p. 260).

Requirements also contain constraints. A constraint is a condition that cannot
be bypassed. For example, preconditions are the circumstances and inputs
the software requires to be able to produce the desired outcome (Jastram &

Kara, 2016). This is important for expectation management. There must be a
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specific and structured process how the software is utilized to obtain the busi-
ness benefits. Therefore, a software project always contains an element of
change management, and the larger the project is, the larger the change
management element is. When the transformation is large and its require-
ments are complex, substantial amount of time should be invested in require-
ments elicitation and analysis phase (Atalbe, 2015, p. 64). The invested time
can be later recovered with reduced risks since the preparation reduces subse-
quent complexity. During the period in which requirements are defined and
evaluated, stakeholders can explore consequences and the unknowns, thus

increasing the probability to reach an informed decision (Alami, 2016, p. 69).

The procurement of technical platforms, applications and professional services
is also one of the areas that must be considered in project preparation. If the
project requires procurement of technical platforms and/or applications, at
least some software requirements need to exist to determine that the procured
solution matches the expectations. If the procurement is for professional servi-
ces, the requirements utilized in procurement should consider vendor delivery
capability and service quality. In the end, the procuring organisation must fully
understand what they are buying and what is the delivering vendors’ role in
ensuring the business benefits (Finkelstein et al., 1996, pp. 2-3; Heumann,
2003, pp. 2—-4). For example, Alami (2016, p. 65) found in one research case
that the requirement analysis was executed in detail only after the contract had
been made with the software vendor. Thus, the functional designs were al-
ready in place before detailed requirements were known in detail. The vendor
had made initial promises which were flawed by the lack of understanding of
the precise project needs. Then, regarding the management and quality of the
professional services procured, key personnel ended up leaving the project
regularly due to constant time pressure and micromanagement from the stee-
ring stakeholders. This case example illustrates the need to ensure that both
the customer and the vendor share a common goal and understanding of the
upcoming project — of its underlying business needs and goals, scope, and the

subsequent requirements.
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2.2 Requirements management in project preparation

Davis & Leffingwell (1996, p. 2) and Lai & Ali (2013, p. 38) define requirements
management as a systematic approach to identifying, organizing, document-
ing, communicating, managing, and prioritizing scattered and changing re-
quirements. It is continuous work which requires input from and collaboration
of all stakeholders (Khan et al., 2013, p. 21; Lai & Ali, 2013, p. 38). The process
of managing requirements can determine project success and is especially
important in larger outsourced projects and with mission critical software. A
typical project will have hundreds if not thousands of requirements. Identifying
and specifying those requirements take time and effort but the payback can be
substantial because the requirements impact every aspect of a project. Tho-
rough preparation and analysis, forming a solid foundation for the project, can
therefore substantially reduce project’s risks and increase its efficiency (Al-
talbe, 2015, p. 64; Halbleib, 2004, p. 8).

Many projects are impacted by either new requirements being added along the
way and/or frequent modifications of existing requirements. This is called re-
quirements volatility (Alami, 2016, p. 67). Large and complex software projects
are exposed to more volatile conditions because there are more stakeholders
involved, often with differing interests and priorities (Khan et al., 2013, p. 23).
In addition, longer lead time of a larger project leaves more room for interferen-
ce along the way. Lai & Ali (2013, pp. 38-39) emphasize that large and com-
plex software projects are often organized in decentralized global teams with
lingual and cultural differences which also increases volatility. In other words,
the volatility is proportional to the amount of information that requires proces-
sing and integration as well as the geographical distribution of teams and
stakeholders. In traditional requirements management processes, the working
assumption is always that requirements have been fully elicited and documen-
ted before moving on to the execution stage and not modified anymore in the
execution. However, it is found to be common that under-developed or at least
insufficiently documented requirements are utilized as working assumptions in
functional and technical designs. As the most complex projects always face

unpredictability and uncertainty during execution, it is essential that there are
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disciplined processes in place for analysing, approving, communicating, and

documenting changes in requirements (Altalbe, 2015, p. 65).

Bjarnason et al. (2011, p. 37) have identified that solid requirements foundation
for a project cannot be built on mere documentation since the way of communi-
cating and interpretating requirements plays a vital role in successful project
outcome. Studies have shown that many of the requirements management
challenges facing large-scale software development are of an organizational
and social character rather than technical, and that projects need to be orga-
nized in respect of ensuring coordination and communication of requirements
from business stakeholders to both project management and to engineering
(Claus et al., 1999, Section 4.3; Bjarnason et al., 2011, p. 37). Communication
between stakeholders and engineers/architects around the design leads to
identification and shared understanding of both requirements and the needed
changes. In addition, functional domain knowledge is vital in expressing re-
quirements and designing a solution that will meet stakeholders’ needs. In
change impact communication affecting multiple areas of the organization,
there are always key people named information brokers who can enable effec-
tive requirements communication, but can also create noise, i.e. misunder-
standings in the process. In addition, responsibility handovers to new roles
introduce a risk of losing critical knowledge and awareness. This can lead to
misunderstandings and incorrectly implemented features or to misinformed de-
cisions without considering all relevant aspects (Claus et al., 1999, Section
4.1; Bjarnason et al., 2011, pp. 43—-45).

Damian et al. (2005, pp. 260—261) and Lai & Ali (2013, pp. 42—46) both identify
two specific actions which help in early-stage requirements management pha-
se to improve the quality of project work in downstream software implemen-
tation. These are:
1. Requirements analysis sessions to refine the feature requests into more
detailed requirements. This includes:
= Cross-functional team participation.

= Group analysis sessions.
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= High-level design sessions to understand the impact of

the requested features on the solution architecture.
2. Revised change management process

» [|faneed to change requirements is identified, it is formally
recognized in a change request document which descri-
bes the change, its extent, and an estimation of effort of
its implementation.

» These factors should be analysed by experts and then
considered by decision makers who are expected to re-
view and approve the requested change.

= |f approvals are given by all the mandatory approvers, the
change is authorized by the project team and it then pro-

ceeds to implementation.

The conclusions of the case study by Damian et al. (2005, pp. 271-272) indi-
cate that the above practices have significant positive impact in later stages of
the project beyond merely improving the quality of requirements. In the case
study, productivity increased, rework decreased, and the capacity for informed
decision making improved. In addition, communication quality increased be-
cause the requirements analysis sessions involved extensive cross-functional
interaction. Different departments were brought together to discuss specific
requirements, providing an opportunity for engineers to understand the res-
ponsibilities and concerns of other functional roles in the larger development
team to achieve a shared understanding of the feature. Claus et al. (1999,
Section 4.1) state as one of their most important findings that the key people
in the project team should be involved in requirements management from the
very beginning. Even though this might mean more work outside their normal
responsibilities, the motivation for the effort is likely to be achieved through

understanding that considerable amount of later rework can be saved.

According to Heumann (2003, p. 4), there are different types and levels of re-
quirements for different purposes. These need to be identified, linked, and uti-
lized the right way and in the right sequence to both avoid unnecessary work

being done too early, and to ensure that every requirement has a clear pur-
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pose. Bigelow (2020) and Khan et al. (2013, p. 23) list three levels of require-
ments which are:
1. Business requirement
a. Defines how the solution initiative will meet the business/stake-
holder need in a measurable way, i.e. why the solution is being
implemented.
2. User requirement
a. Defines who are the users, what are their expectations and how
they interact with the software to meet the business require-
ments.
3. Software requirement
a. Defines what the software itself needs to do to meet the business
and user requirements.
b. Can be further broken down into functional, non-functional and

domain requirements.

The extent to which requirements should be elicited in each category varies.
Raczkowska-Gzowska & Walkowiak-Gall (2023, p. 76) state that the industry
and domain where the project is executed is a critical factor here. To focus on
the essential requirements, it is important to follow the hierarchical order, start-
ing from the business requirements, complementing them with the most im-
portant user requirements and finally matching every business and user re-
quirement with the necessary software requirements (Halbleib, 2004, p. 9).
According to Davis & Leffingwell (1996, p. 10) and Heumann (2003, p. 5), all
requirements regardless of the category should also contain one or more at-
tributes. Attributes can for example help to classify or group requirements with

regards to a specific business area, functional module, use case, or priority.

With regards to utilizing different types of requirements in the procurement
most effectively, the correct way is again case and context specific. When
forming and negotiating a contract with vendors, Bigelow (2020) suggests
combining requirements from all three categories in the most applicable way,
considering each vendor’s role in the project. According to Chemuturi (2013,

pp. 47-48) and Robertson & Robertson (2013, p. 242), when procuring com-
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mercial off the shelf -software, requirements emphasis should be placed on
identifying and documenting requirements from the functional areas which
most probably require configuring or customizing the software to meet the
organization’s needs. This requires specific functional expertise from the
procuring organization. In this scenario, thorough commercial negotiations and
demonstrations are recommended to ensure that the product technology se-
lected can in the end be configured or customized to meet the requirements

and associated constraints with reasonable effort.

It is possible to certain extent compensate the mistakes and flaws in the early-
stage requirements management process through careful design and selection
of project management methodology. According to Kumar & Kumar (2011, p.
116), agile implementation approach provides more freedom over the traditio-
nal waterfall implementation approach in exploration around requirements du-
ring the project; to complement them, or to even scope out the vaguest require-
ments. However, execution of agile approach effectively — especially in large
software projects — requires a competent and empowered project organization.
Furthermore, it can only help to make the most out of the choices already ma-
de. Therefore, agile methodology is not a solution for obtaining the business
benefits in situations where the actual business needs behind the software

project are not fully clear (Chemuturi, 2013, p. 230).

2.3 Quality criteria for software project requirements

Requirement is a capability which a product or service should possess (Khan
et al., 2013, p. 21). Requirement as a term is utilized to describe a set of de-
sired characteristics and attributes within a particular product or a service.
They can function as something that needs to be performed or act as an at-
tribute that needs to be an integral part of an entity (Altable, 2015, p. 64). The
goal of a requirement is to communicate the desired behaviour in a clear way
to a diverse set of groups: users, customers, vendors, other stakeholders, and
to the project and development teams (Heumann, 2003, p. 3). According to

Halbleib (2004, p. 10) a requirement statement should generally answer ques-
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tions “What must the project do?” or “What must the product do?” but almost
never “How will the product do it?”. In other words, requirement statements
should generally be unaffected by the analysis, design, and implementation

methods and notations utilized in the implementation project.

High quality requirements specification should allow solution implementation
and testing without returning to the analysis phase for additional clarifications.
However, it is not simple to write a requirement so that it is both readable for
people who work with it and that it contains all, and nothing but, the necessary
information. It is typical that some requirement specifications are concise but
lack the essential information and/or are inconsistent while others contain all
the relevant information but are incomprehensible (Raczkowska-Gzowska &
Walkowiak-Gall, 2023, p. 57-58). To overcome this challenge, Bigelow (2020)
lists the below factors as most important quality criteria for requirements:

e Clear and understandable.

e Correct and complete.

e Consistent, not redundant.

e Unambiguous.

e Design-agnostic.

e Measurable and testable.

e Traceable.

Mongomery et al. (2022, p. 191) identify the same criteria in their survey except
they also include complexity, reusability, and relevancy. However, these three
additional criteria are scoped out from the theoretical framework of this study.
Complexity is not an issue itself if the requirement is clear, understandable,
and possible to implement in the given constraints. It may even be necessary
in some domains. Reusability is not directly related to the project outcome and
therefore not being relevant to the purpose of this study. Relevancy, although
extremely important for the project outcome, is expected to be fulfilled in-

herently for the simplification reasons explained in Section 1.3.
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Requirement being clear and understandable means that it is expressed con-
cisely and with correct language. Such expressions and language should be
utilized that nontechnical stakeholders can understand and verify the correct-
ness of requirements (Robertson & Robertson, 2013, p. 21). Bigelow (2020)
emphasizes plain language, free of jargon, which makes requirement docu-

ments easier to evaluate.

Correct and complete requirement does not miss any critical information. Criti-
cality should be assessed from the point of view of the business needs (Bige-
low, 2020). According to Robertson & Robertson (2013, p. 24) this does not
mean that all possible requirements must be elicited before moving forward
with the project since this can lead to initial scope creep. Lower-priority or new
requirements can most probably be elicited and implemented later in further

releases as part of continuous development of the implemented solution.

For requirement to be consistent, not redundant, it must be aligned with other
requirements with regards to both the functionality and the terminology being
utilized. If two requirements are in conflict, it is impossible to implement a so-
lution that meets all requirements (Davis & Leffingwell, 1996, p. 8). Robertson
& Robertson (2013, p. 387) suggest having a prioritization and conflict resolu-
tion processes in place in case conflicts in requirements between key stake-

holders emerge.

Unambiguity means that there is no room for interpretation regarding a re-
quirement. If a requirement has several interpretations, the probability of failing
some expectations grows. Increasing the level of detail of a requirement state-
ment generally reduces ambiguity (Davis & Leffingwell, 1996, p. 8). Chemuturi
(2013, p. 212) emphasizes the importance of avoiding expressions like “easy
to use” or “aesthetically appealing” since these types of expressions are diffi-

cult to interpret and implement.

Design-agnostic requirement is not dependent on how exactly a specific out-
come is achieved, for example how a software technically works. According to

Davis & Leffingwell (1996, p. 8), external behaviours from the perspective of
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users or by other interfacing systems are still considered requirements regard-
less of their level of detail. On the other hand, when a requirement addresses
subcomponents or their algorithms, it is not a requirement anymore — it is de-

sign information.

To be able to confirm that a specific requirement has been fulfilled, it must be
measurable and testable. Halbleib (2006, p. 10) recommends avoidance of
again such words as “most” and “some” and adjectives such as “quickly” since
these will make the requirement inherently non-testable. If a finite set of tests
cannot prove that a system has passed or failed to satisfy the requirement, the

requirement should be rewritten or re-evaluated.

Finally, requirement should be fraceable in a way that it can be linked all the
way from the business needs to the actual implemented software code. Trace-
ability helps in change management and in quality assurance since it ultimately
proves that the software does what it is supposed to do. (Davis & Leffingwell,
1996, p. 11). When a project manager can verify that all approved business
requirements are ultimately reflected in the software code, the project can be

considered complete (Bigelow, 2020).

There is no universal answer on how to express different requirements in the
exact right way. Robertson & Robertson (2013, p. 227) suggest deriving the
notation from a business need scenario or business use case. This means
answering to the question “What does the product have to do to complete this
step in this scenario?" with a requirement expression. Bigelow (2020) formu-
lates this method in the following format:

1. The subject is identified, i.e. [a project, user type, or software shall...]

2. The task or action is described, i.e. [...do something to...]

3. The justification is provided for the action, i.e. [... reach an outcome.]

The above structure generally fits to all levels of requirements. However, it is
critical to keep the expressions precise and concrete. Too vague expressions
often leave too much room to interpret a sufficient outcome which might differ

from the underlying intention of the requirement (Bigelow, 2020).
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2.4 Results from the literature review

The literature review suggests there is strong positive correlation between ef-
fective requirements management and a successful outcome of a large soft-
ware project. As Halbleib summarizes (2004, p. 8), effective requirements ma-
nagement helps to control quality, cost, organization, and schedule, thus subs-
tantially increasing the probability of a successful project. Correspondingly,
Davis & Leffingwell (1996, p. 1) and Kumar & Kumar (2011, p. 110) conclude
that software projects regularly fail because of problems with requirements
management. Now, to link the concepts of this study together, a conceptual

model is synthesized in the following Figure 1.

Enterprize architecture

( Business needs ) |

Software and senvices procurement

/ Commitment and co-operation

\ Business case

| Cost of not doing anything

Figure 1. Conceptual linkages of the theoretical framework

Figure 1 illustrates how business needs drive new solution initiatives which
then require careful planning, consideration, and preparation to increase
chances of successful development and implementation. Requirements man-
agement, when executed as the theory suggests it should, is a time-consuming
effort. Enterprise architecture should be considered carefully in the require-
ments management, in subsequent project planning, and in procurement. In
parallel, requirements need to be utilized in procurement to reach common
understanding and to formulate a shared vision and goals with vendors. When

formulating a business case, organization also needs to consider the cost of
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not doing anything, which is emerging from the ever-increasing competition

and from a constantly changing business environment.

Based on the literature, requirements can be categorized into three levels, all
derived from the underlying business needs. The requirements hierarchy is

presented in the following figure 2.

4 N
ENTERPRISE [ Business needs ]
. - - ~
< Enterprise
' architecture ™\
L S
INITIATIVE Business requirements | Attribute 1-N
\ \ o -
»| Vendor requirements
/ s r N S
User requirements Attribute 1-N
e ——
SYSTEM Software requirements ,J—
 Functional Attribute 1-N
* Non-functional

\ U Domain j— /

Figure 2. Requirements hierarchy

Business needs emerge from the ever-changing competitive environment and
are not bound to any specific project or technology. Business requirements are
the first level of actual requirement expressions, explaining why the project is
necessary by describing what added value the solution brings to different
stakeholders in a tangible and measurable way. User requirements are the
second level of requirements which complement the business requirements by
explaining who the users are, how they interact with the software, and what
they expect and need. Software requirements are then the third level of re-
quirements, explaining what the software does to fulfil the business and user
requirements. However, software requirements should not express technical
details on how the software does what it does. Software requirements can be
further divided into functional, non-functional, and domain-specific require-
ments. Requirements can and should contain attributes and express const-

raints on what input and preconditions are necessary to reach a specific output.
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A high-quality requirement meets the following criteria:
e Clear and understandable: utilization of concise language.
e Correct and complete: not missing any relevant information.
e Consistent, not redundant: no duplicates, conflicts, or differing terms.
e Unambiguous: no room for interpretation.
e Design-agnostic: focus on what and why, not how.
e Measurable and testable: have a clear “definition of done”.

e Traceable: linkage throughout the requirement hierarchy.

There is no universal answer on how to express different requirements in the
exact right way, but literature provides an example structure through the fol-
lowing components of a story:
1. The subject is identified, i.e. [a project, user type, or software shall...]
2. The task or action is described, i.e. [...do something to...]

3. The justification is provided for the action, i.e. [... reach an outcome.]

The above structure generally fits to all levels of requirements. However, it is
critical to keep the expressions precise and concrete. Too vague expressions
often leave too much room to interpret a sufficient outcome which might differ
from the underlying intention of the requirement. In addition, constraints should
always be carried along the requirements to manage stakeholder expecta-
tions. For example, a software might be perfectly capable of providing a spe-
cific task and outcome, but only if it has the proper master data management

processes in place to ensure the required data foundation for operations.

There is extensive amount of research around effective requirements manage-
ment in the execution of large software development projects. However, very
little research seems to exist on how requirements should be elicited or mana-
ged effectively as part of project preparation to ensure the realization of busi-
ness benefits. The empirical part of this study will investigate how different
types of requirements elicitation and management approaches in the project
preparation phase have affected project outcomes. Multiple-case study met-

hod will help to understand specific contexts and mechanisms of the relation-
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ship between the early-stage requirements management and its consequent
steps. With the selected approach, this study tries to contribute to the busi-

ness/IT requirements management research in a practically relevant way.

3 RESEARCH METHODOLOGY

3.1 Research approach

When considering the most suitable research method, a holistic research stra-
tegy must be first formulated. Hirsjarvi et al. (2008, pp. 128—131) list three main
categories of research strategies which are: 1) experimental study, 2) survey,
and 3) case study. According to Saunders et al. (2009, p. 146), case study
strategy is recommended when the researcher wants to gain a rich under-

standing of the context and processes of a specific phenomenon.

Case studies aim to either create new theory or alternatively validate existing
theory through empirical research. Hypothesis can be first created based on
the theory which the empirical results are then compared to. In the end, the
theory itself can be modified through the results (Darke et al., 1998, pp. 275—
276). According to Myers (1997, Section “Case Study Research”), case study
as a research method suits very well to information systems research since
information systems are usually studied in organizational/social rather than in

technical context.

A case study is considered as a multiple-case study if it contains more than
one research case. According to Yin (2014, pp. 56-57), analytical advantages
can be accomplished this way compared to a single-case design, but attention
must be given to selecting proper research cases and processing them in a
uniform way. The following Figure 3 illustrates the systematic and replicated

execution of a multiple-case study.
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Figure 3. The process of conducting a multiple-case study (Yin, 2014, p. 60)

Design data
collection protocol

The strategy of this study is a multiple-case study with the intention of des-
cribing and understanding the phenomenon how requirements management
impacts the outcome of a large software project. The study follows the struc-
ture presented in Figure 3. First, a hypothesis is created based on existing
theory. The research data is then collected and the output from the data is
compared to the theory to either prove or discard the hypothesis. This strategy
can also be categorized to be an action-analytical research approach (Neilimo
& Nasi, 1980, p. 67) since the goal is to draw a descriptive hypothesis from
existing theory, test its validity empirically, and finally provide normative practi-
cal recommendations. According to Olkkonen (1994, pp. 72—-74) this strategy
is ideal for research problems which are difficult to structure, but where the
researcher has a thorough understanding of the research problem. In action-
analytical approach, the subjects of research are typically analysed through in-
depth conversations, and very little exact methodological guidelines or norms

are associated with the research method itself.

The research subjects selected for this study are eight professionals, each with
over 10 years of experience in preparing and executing large IT-/software pro-
jects. Individual case reports of each research subiject are first written and pre-
sented in Chapter 4 together with a cross-case analysis. Finally, conclusions

and theoretical and managerial implications are presented in Chapter 5.
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3.2 Collection and analysis of data

Method refers to a rule-based process which in science enables collection of
specific data and solving a research problem (Hirsjarvi et al., 2008, p. 178).
Regarding the selection of the right method for this study, both the availability
of data and the purpose and scope of this study have been considered and
evaluated. Eisenhardt (1989, pp. 534-535) states that interview is one valid
method for understanding the dynamics and emerging patterns of a specific
phenomenon. A semi-structured-/theme interview, which is a popular qualita-
tive data collection method in business research, is the method selected for
this study. In a semi-structured interview, the researcher formulates a structure
and questions for the interviews, but interviewees answer the questions with
their own words. The order of questions is also not fixed in advance. Effective-
ness of this method is based on researcher’s ability to guide an interview with-
out controlling it entirely. Itis also seen as a motivating method for interviewees
(Koskinen et al., 2005, pp. 104-105).

According to Hirsjarvi & Hurme (2022, Chapter 7.1) and Saunders et al. (2009,
pp. 489—491), although there are various ways to analyse the data from semi-
structured interviews, only a few standardized techniques are recognized, and
no technique is proven to be superior to another. Main characteristics of a
qualitative analysis are:

e Observations made by the researcher of the phenomena emerging
from the data, for example based on frequency, repetition, distribution,
or characteristics.

o Classification of models from the observations.

e Maintaining the data in its original format.

¢ Inductively generalizing or creating new theory directly from the data,
or deductively utilizing the data to validate the research hypotheses

based on existing theory.

The following Figure 4 illustrates the spiral-like process of the analysis of

qualitative interview data in an iterative way:
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Figure 4. Iterative process of analysing interview data (Hirsjarvi & Hurme,
2022, Chapter 7.4)

The iterative process in Figure 4 was followed in this study. The semi-struc-
tured interviews were recorded with the consent of all interviewees. An appli-
cable interview framework was first prepared (Appendix 1) after which the in-
terviews were conducted. The most relevant parts of the interviews were then
transcribed into textual format to help the analysis and documentation of find-
ings. According to Hirsjarvi & Hurme (2022, Chapter 7.2.1), there is no exact
guideline for the accuracy of the transcription. In this study, the transcription
was done only for the parts relevant for this research, and all other conversa-
tions or expletives were not transcribed. The transcriptions were indexed to
ease their interpretation and pinpoint the connections between the data and
the theoretical framework. These connections and other findings were then
compared between the research cases and the theoretical framework. Finally,

a report of the findings was created in the form of final conclusions.

3.3 Reliability, validity, and operationalization

Reliability and validity are utilized as general metrics for assessing the credi-
bility of scientific research. Reliability means that results of a study stay the
same even when the study is repeated multiple times. In other words, reliability
measures repetitiveness and accuracy of results. Validity then measures how
well the results match to reality (Saunders et al., 2009, pp. 156—157). Validity
can be further split into 1) construct validity, 2) internal validity, and 3) external
validity. Construct validity shows whether the correct operational measures

have been generated for the study. Internal validity then focuses on the internal
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harmony and logic of the study. Finally, external validity implicates whether

generalizations can be done from the study or not. (Yin, 2014, pp. 46—49).

According to Koskinen et al. (2005, pp. 254—256) the concepts of reliability and
validity do not fit well into qualitative research. Reliability has a definite mean-
ing only in quantitative analysis or in indexed polls. Validity, on the other hand,
has a definite meaning mainly in experimental studies. Reliability and validity
therefore represent conservative principles which, if utilized strictly, often lead
to risk aversion. In the end, the goal of scientific research is not mere error

elimination — it is the generation of new knowledge.

The reliability of this study is increased primarily through methodological choi-
ces. Multiple-case study increases the reliability because larger quantity of
research subjects stabilizes the accuracy of the results, even if the quality of
the interview content varies between interviews. In addition, all the research
subjects are experienced professionals, motivated to participate in this re-
search, with no conflicts of interest to lobby towards specific results. Corres-
pondingly, the validity of this study is increased through the selection of semi-
structured interview as the research method. Semi-structured interviews both
provide in-depth knowledge of the research cases and address all relevant
questions in every single interview. Finally, the accuracy of the analysis is im-

proved through transcriptions and indexing of the interview recordings.

The internal validity of a study can also be improved through operationalization
(Saunders et al., 2009, p.125) which in this study means that the research
problem is logically broken down all the way into individual interview questions.
This way, it is ensured that the study has really focused on the intended re-
search problem. This operationalization process is illustrated in following Table
2.
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Table 2. Operationalization of the study

Effective requirements management in preparation for large software projects
Purpose To identify and describe the most important factors in requirements elicitation
and management process in project preparation phase for increasing the
probability of a successful outcome of large software project.
Research | To identify through existing theory | To empirically study the impact of the
problems | the mostimportant quality criteria for | identified requirements quality criteria
requirements expressions in large | on the success of large software pro-
software project preparation. jects.
Research | What are the What is the Does the Can other factors
questions | key reasonable scope | research data in project
characteristics | and level of detail | indicate that the preparation be
of a well for describing re- | identified require- | identified from the
described re- quirements as ments quality cri- | research data that
quirement? part of the teria affect the contribute to the
software project success of soft- success of soft-
preparation? ware projects? ware projects?
Theory Sections Sections Sections Sections
22,23,24 21,22,23,24 22,23,24 21,2.2,2.3
Empirical | Interview Interview Interview Interview
findings questions questions questions questions
H1-H3, Q1- M2-M3, Q1-Q2, M1-M4, H1-H3, M1-M4, H1-H3,
Q2, P1-P2 P1-P2 Q1-Q2, P1-P2 Q1-Q2, P1-P2

The operationalization table 2 helps to understand the interlinkages between
the sections of this study. The interview questions were derived from the theo-
retical framework in a way that possible correlations between the quality of
requirements and the outcomes of the research cases could be shown. Oppor-
tunity was also provided for the interviewees to express other factors which
they saw important for the context of this study. All the personal and privacy
information, including names of persons and organizations, were replaced with
only the unique identifier codes of the research cases and with the titles of the
research subjects. In the end, this study can be objectively seen to pass the
criteria of scientific research and to be compliant with the ethical ground rules

of a good scientific practice.
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4 EMPIRICAL FINDINGS

4 1 Presentation format of the interview data

To improve the readability and understandability of this study, a uniform pre-
sentation of the interview data must first be created. This also helps to ensure
that all case studies are being processed in a uniform manner. The following

figure 5 illustrates the presentation format of the data in this study.

THEORY INTERVIEW
QUESTIONS

REQUIREMENTS SECTION M1-M4
MANAGEMENT 2.2 H1-H3
REQUIREMENTS SECTION Q1-Q2
QUALITY 23 P1-P2

OTHER RELEVANT SECTION ALL

FINDINGS 2.1

Figure 5. Presentation format of the interview data

The research questions provide a solid foundation for data analysis, but addi-
tional attention must be also paid to decoding the whole interview content in a
coherent way. That is why three separate sub-sections presented as the ar-
rows in figure 5 have been formulated. The sub-sections are linked in matrix
to the theory and to the interview questions. Together they form a logical order
of first describing the big picture — the project preparation and its related re-
quirements elicitation and management activities — followed by the details of
the quality and presentation format of the actual requirements. Finally, the
separation of other relevant findings as an own sub-section allows answering
the fourth research question through the same cross-case analysis as the

other questions.
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The potential interviewees were initially screened and contacted in December
2023 after the completion of the thesis implementation plan. The sample of
final interviewees was then selected in January 2024 based on their experi-
ence, availability, and willingness to participate in this study. The interviews
took place in April-May 2024 after the completion of the theoretical framework
and the interview questions. In the end, the thesis report was finalized in June
2024 after the cross-case analysis of all the collected research data. The fol-

lowing Table 3 summarizes all the case studies and subjects.

Table 3. Summary of the case studies and subjects

CASE INDUSTRY SUBJECT
Alfa Electrification/automation Global Process Owner
Beta Software and services Senior Product Manager
Gamma | Machinery manufacturing Manager, Data Platform & Analytics
Delta Software and services Director, Products and Technologies
Epsilon Public sector Program Manager
Zeta Software and services Chief Technology Officer
Eta Automotive Global Manager, Manufacturing IT
Theta Software and services Vice President, Operations

The interviewees in the above Table 3 currently represent altogether seven
different organizations. The selected sample of case study subjects incorpo-
rates both customer and vendor as well as private and public sector view-
points. The case descriptions are presented in the following Sections 4.2—4.9.
Finally, a cross-case analysis is conducted in Section 4.10 by comparing the

key findings of all the individual research cases.

4.2 Case Alfa

Subject Alfa is a Global Process Owner in an international electrification and

automation corporation. He has over 10 years of experience in software imple-
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mentations, from multiple roles, mainly in the supply chain management and

execution functions.

Requirements management

Subject Alfa sees a positive correlation between investments in requirements
management and a successful project outcome. The business needs behind
software implementations have always been expressed to some degree but
the needs don’t seem to fully translate into how the subsequent projects have
been initiated and scoped. According to Alfa, one of the main reasons for this
is that the organizations responsible for business or mission execution want
the project to solve their problems, but they seldom entirely understand the
complexity of the reasons contributing to those problems. Another main reason
is that solution initiatives are often driven by people who do not actually work
in the business function in scope of the project and therefore do not fully under-
stand the day-to-day reality. The result is that the business side is in the end
unable or unwilling to change the way they work to enable the original business
needs to be fulfilled by the new software. In other words, the constraints of the

underlying requirements have not been fully appreciated.

| find systematic and hierarchical requirements mapping especially im-
portant as means to estimate the probability of a project’s success — what
is really required from all levels to reach a successful outcome.

Alfa has never personally witnessed a thorough and systematic requirement
mapping all the way from business needs to user and software requirements
being executed as part of project preparation. The prerequisite for effective
requirements management is a clear understanding and scoping of the prob-
lem that needs to be solved by the project, but this is typically done too vaguely
or not done at all. In other words, although the business needs might be ex-
pressed in the beginning, the actual business requirements for the project are
not elicited and documented. Instead, requirements are elicited bottom up from
the users which leads to a pile of subjective opinions about the challenges in

the “as is” -state but not to a holistic picture of the “to be” -state.
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Too often there are requirements elicited from the users which might be
nicely categorized and prioritized but haven’t been in any way mapped to
the cornerstones of why the project has been initiated. For example, that
these specific user requirements link to this specific business require-
ment and so on. And what more, further including the enterprise archi-
tecture aspect into the requirements — why the existing systems don’t
fulfil the requirements and what does it require to move from old to new.

What typically happens next is that management authorizes and funds the pro-
ject even though they have not really seen any hard evidence how the busi-
ness is in detail planning to take the new software into use. An implementation
partner/vendor is then procured to deliver the solution. This creates an illusion
that the responsibility has been moved from the customer to the vendor, but in
real life it isn’t because the customer always must manage the vendor through
requirements of some form. As the project progresses further, and understan-
ding of the reality increases, requirements are often changed and new require-
ments are added because the solid business requirements foundation is mis-

sing. Thus, the scope becomes a moving target, and complications will follow.

Requirements quality

Subject Alfa thinks that in the project preparation phase the most important
requirements quality criterion is whether the requirement is fit for the project or
not. In other words, that the requirement is 1) relevant to the project goals and
2) realistic in a way that the project has real means to fulfil it. The challenge is
often the lack of consistency, meaning that requirements from top manage-
ment are too high-level pipe dreams whereas user and software requirements
are scattered, ambiguous and subjective opinions. Moreover, these two levels

seldom meet or are being mapped and linked together hierarchically.

High quality requirements should tell a clear story, not only about what
we want to achieve, but also what does it require from us to achieve it.
This should be then reviewed carefully with top management in the pro-
ject preparation. For example, if we scope these specific components out
to reach a cost target set by the top management, we will not reach the
benefits they are expecting. So, are we ultimately ready to do what it ta-
kes, including changing the way we work, and invest the time and effort
required for the software to work and produce the expected output? If
not, we should not proceed with the initiative.
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Alfa sees it almost impossible to have such a perfect requirements quality in
the project preparation that any challenges wouldn’t occur later. This is becau-
se there are always unknowns which are revealed only after more people are
involved as the project progresses. But if the two quality criteria — relevancy
and applicability — are met, other requirement details can most likely be iter-

ated and clarified along the way without endangering the project outcome.

The exact format of the requirements is not so relevant if the proper under-
standing is translated into the execution. In one example project preparation,
all relevant business processes were first visualized as value stream maps
where all the challenges were shown and explained. But what was produced
next was a list of Excel rows of user and software requirements without direct
link to the original value stream maps. What would have served the project
better would have been a storyline in a form of presentation where each iden-
tified challenge would have been analysed and broken down into how it will be
solved by the project, what software components are required to achieve this,
and what does it mean for the processes and for the ways of working. The
required level of detail then depends on the context. A requirement can be
expressed in very detailed level, but it must be expressed in a format that justi-

fies the solution even with subjective criticism coming from the individual users.

Other relevant findings

The importance of data quality, constraints, and availability were considered
essential for the software being able to produce the desired output. According

to Alfa, the master data part and its complexity is often overlooked in projects.

For example, a project delivers a new software platform to collaborate
with supply chain partners and collect data for improved decision making.
But sourcing function is not included in the project to negotiate with the
partners of the requirements to provide the data through the new plat-
form. Or you might buy a software based on its features, but you have
not planned how the required master data is managed. It is not enough
that you build a capability, but you must also push the capability into ef-
fective use. These type of partial project executions are very typical whe-
re the change management element is totally overlooked.
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4.3 Case Beta

Subject Beta is a Senior Product Manager in a large software company. He
has over 10 years of experience in software implementations in many industry

domains, especially in retail, also in the role of a project manager.

Requirements management

Subject Beta sees a strong positive correlation between investments in re-
quirements management and a successful project outcome, especially in large
software projects. But despite some defects in requirements management pro-
cess, it is still possible to reach a positive outcome in the end. It will take more
time and thus cost more as additional work must be done in eliciting and docu-
menting the requirements later during the execution. But if the underlying busi-
ness needs are clear, probability of eventually reaching the goals is high. How-

ever, this absolutely requires that the product itself is good and fit to purpose.

Beta has never personally witnessed a thorough and systematic requirements
mapping all the way from the business needs to software requirements done
by the customer in advance. It is more common that high-level business needs
— such as reducing product stock outs — are relatively clear, but the actual
business requirements, including the target KPI's, are missing. Too often both
customers and vendors use a lot of time brainstorming together the details of
a specific functionality but don’t discuss enough about why it is required: Who
are the stakeholders and the end users, what are their specific business chal-
lenges, and what does the top management expect. Here, the industry domain
expertise of the vendor plays a critical role in bridging the related gaps because
a competent vendor with the aim to make the project successful can signifi-

cantly help the customer in requirements elicitation and management.

If we as a vendor don’t fully understand the customer’s goals and what
we are expected to deliver, a red flag should immediately appear. Be-
cause if we as credible domain experts don’t, who does?
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According to Beta, another critical factor in requirements management, leading
to a successful project outcome, is the quality of co-operation between all par-
ties. Since requirements are never perfectly documented in advance, misun-
derstandings happen to some degree in every project. If both parties work to-
gether and take responsibility by admitting their mistakes openly, the damage
and arguments can usually be repaired and settled effectively. However, if
each party tends to blame the other side for placing or misinterpreting an im-

perfect requirement, the project is likely to become troubled very quickly.

Requirements quality

Beta emphasises mapping of all requirements — even loosely — to the business
needs and to the desired outcomes of the project, in other words traceability,
as the most important requirements quality factor. However, there are signifi-
cant differences on which requirements should be expressed with high level of
detail and which can be expressed in more general level. This is very domain
specific and there is no simple way how to do this effectively. A vendor either
knows or doesn’t know by experience both to ask the right questions and to
consider the various constraints of their provided solution. The customer on
the other hand may or may not have the right professionals involved to identify
and clarify those requirements that are not obvious to all vendors. Experience
is the key but then again, all new things must be done for the first time by
someone. In this type of experimentation project scenario, the mindset of

partnership and fair risk and reward sharing is critical for success.

User stories are generally good tool to describe the most important require-
ments. In other words, 1) explaining the role of a subject, 2) what the subject
wants to do, and 3) what is the desired outcome from that operation. But it is
important to focus on cases which really contribute to a specific business goal

and not to those emerging from old habits or from subjective opinions.

Eventually it doesn’t matter whether the requirements are in a written
document, a visual presentation or whatever if it describes the problem
to be solved. Because even though the goals might be clear as such, it
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might still be unknown why the customer hasn’t reached those goals. But
when you know the real problem, it is much easier to design the solution.

Other relevant findings

Beta has witnessed complex stakeholder interests and incentives affecting
project outcomes. Chances of success are increased if 1) a vendor is rewarded
for an effective and agile execution and 2) if the vendor genuinely cares about
the success of their customer, even with the risk of losing some short-term
financial gains. On the other hand, if a vendor seeks to execute non-value
adding work and thus lengthen the project to make profit, it will have a negative
impact. These types of contradicting interests might emerge in large software

projects or programmes being delivered by multi-vendor consortiums.

The importance of data quality and data constraints always play a critical role
in software being able to produce the desired outcome. It might be an unpleas-
ant finding during the project that a critical functionality cannot be delivered or
utilized because the required input data is missing entirely or is not on a right
level of granularity. It is not enough to mention the data requirements once at
some point in the project preparation but the data requirements and constraints
need to be regularly reviewed. It must also be ensured that the right people

responsible for the data are involved, available and committed to the project.

Finally, Beta emphasized including the right experts from key functions into the
project preparation. It would be even more effective if a vendor with strong
industry domain expertise could participate and contribute to the scoping of a

planned project already in the sales phase by allocating their product experts.

Unfortunately, it happens that only a handful of people have brainstormed
together and decided to start a project without including the right people.
Then it is found in the execution phase that in real life there are a lot of
challenges and constraints that were not in any way known or were purely
neglected in the project preparation. No need to tell that in these cases
the starting point for a successful project is not very good.
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4.4 Case Gamma

Subject Gamma is a Data Platform & Analytics Development Manager in a
global machinery manufacturing company. He has over 15 years of experience
in software implementations in supply chain management and business intel-

ligence domains, also in the role of a project manager.

Requirements management

Subject Gamma sees a positive correlation between investments in require-
ments management and a successful project outcome. Early stage require-
ments management helps to identify how applicable the planned software so-
lution really is and whether it is the right approach to the problem. Gamma has
never witnessed a total failure in business needs fulfilment but there have been
vast differences in how well projects have succeeded. If the right experts are
present in preparing the requirements, the chances of success are increased.
But it can also happen that requirements are prepared without really under-

standing the complex reality in which case risks of failure are increased.

Effective requirements management process should focus around identifying
and prioritizing the most valuable requirements with regards to business bene-
fits. Otherwise, there is a risk of extensive work without added value or an
initiation of a project which cannot fully succeed in the end. The process should
also contribute to understanding whether there exists real interest to transform
the ways of working with the help of the new software. Especially in larger
organizations, there can be different stakeholders pushing solution projects
forward with the expectation that new technology will solve their challenges,
but who don’t know well enough the reality of the day-to-day business. In worst
case, a project can last for a long time with costs running even though there
have been domain experts in the organization from the beginning who have
clearly seen that the project will never reach a successful outcome.

We can execute a major expensive technology project to make some-
thing transparent. But then after the effort, what changes does the organi-
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zation really do with this new transparency? And it may even be that the
same transparency has been there already in a form of knowledge. So
just with effective management and right incentives, the same result
would have possibly been achievable with fraction of the time and cost.

Requirements quality

Gamma sees the single most important quality criterion being the require-
ment’s real impact to the business, in other words relevance with regards to
the business needs. Other factors mentioned are completeness, measurability
and traceability. The requirements should also contribute to ensuring that the
planned solution has a sufficient life cycle to cover the investment. High quality
requirements are also grouped to enable specific sets of requirements being
implemented in releasable phases. This is more related to agile implementati-
on methodology where requirements can be further iterated along the way and
feedback collected from the organization before going too far with a specific

implementation, to ensure that the focus stays on the correct things.

The format of requirements doesn’t need to be fixed, but typically requirements
management software helps to keep the requirements and their mapping or-
ganized. According to Gamma, these type of software tools should be utilized
in all large organizations. But in addition to the information managed in the
requirements management system, there must also be a separate change ma-
nagement material package with key messages linked to the business re-
quirements. In other words, answers to why the organization is pursuing what
it is pursuing. This is to ensure the commitment of the business organization
to the project. It is also important that the management of requirements is not
outsourced to vendors, and that there is a continuous dialogue between the

vendors and the implementing organization.

What | see really helping in ensuring successful project outcome is a
market dialogue between multiple vendors in the procurement phase of
the project preparation. And by that, | mean really bringing the right do-
main experts from the buyer into that dialogue instead of just letting the
procurement experts collect bids. Because, despite the constant time
pressure, allocating for example one more month to do the homework
can easily save a year in implementation which then contributes to major
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cost savings. So, thorough preparation and market dialogue is definitely
more effective than rushing into a project in the seeming time pressure.

Other relevant findings

Gamma has seen cases where there are business requirements to harmonize
ways of working between business units even though the units are fundamen-
tally different in how their business environment works. In other words, there
is a thought process behind the business requirements that a new software
helps to harmonize processes and thus brings benefits even though there is
no real added value to the core business coming from the new software. So, it
seems that business requirements are decided without really considering the
underlying business needs. In these types of situations, systematic require-
ments management could bring transparency to what is the real problem the

organization is trying to solve and why, or does the problem even exist.

4 .5 Case Delta

Subject Delta is a Products and Technologies Director in a large software com-
pany. He has over 15 years of experience in software implementations in

multiple expert and managerial roles, mainly in the finance sector.

Requirements management

Subject Delta sees limited correlation between investments in requirements
management and a successful project outcome. Although requirements man-
agement is important, the real challenge in organizations is identifying the real
business needs and executing projects based on them. Projects are often ini-
tiated on personal ambitions and too narrow understanding of the reality, main
driver being typically a vague target of improving efficiency. But when all the
complexities of the business environment become transparent during the pro-
ject, there might not be real commitment to push the necessary change to real-
ly transform the way of working in the organization. One of the main reasons

for this is that the right people knowing the details of the day-to-day reality are
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often not present in the project preparation. Finding and including the right ex-
perts and questioning the initial assumptions, if necessary, is difficult and slow
whilst there is nearly always time pressure to push the project forward to show

that the organization is working hard to improve.

No matter how well you prepare, there are always a lot of uncertainty and
unknown factors in the project initiation. Therefore, | find it important that
the organization is willing and able to iterate the requirements along the
way as the project progresses. So, you have an idea in the beginning,
but it will be further refined or might be even scoped out along the way.

According to Delta, especially in large software projects, it might be that the
complexity of business reality on all levels of the organization is just so high
that there is no single correct process to effectively manage requirements.
Therefore, the emphasis should be on discovering the real business needs
and converting them into such requirements that can be constantly reviewed
and iterated. However, Delta has personally never seen that happening in a
structured and effective way. Typically, software is procured through generic
feature requirement lists without any real connection to the business process
transformation. It seems that organizations are expecting benefits to emerge
just by acquiring and implementing the technology without any need to really

change anything in the day-to-day processes.

I've seen cases where requirements management goes into way too de-
tail way too early. Instead of business needs, you have 500 detailed re-
quirements and an expert can immediately say that around 30 of those
are relevant. But I've also seen cases where organizations just start doing
something based on some vague idea without any requirements.

Requirements quality

Delta sees relevance being the single most important requirement quality cri-
terion. If relevance is fulfilled, all the other criteria can be managed along the
way through different stages of discovery and iteration. The relevance of the
requirements in this case is directly related to understanding the business
needs and subjecting all the following work to serve that purpose. Other im-
portant factors mentioned are correctness, completeness, measurability and
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traceability. These are also tightly coupled with the relevance of the require-

ments. If the project has a relevant goal, it will be reached sooner or later.

The quality of requirements and the business potential should come from
really understanding the day-to-day work and processes. This could me-
an for example that the key people in the project are humble enough to
disembark to learn what is really being done in the field. But too often the
requirements emphasis is only on some irrelevant software features.

Delta doesn’t see any specific requirements expression format being superior
to another. A generic good model is first describing the business needs in so-
me sort of concept document, having the right experts involved in the concept
creation. Second, user stories that explain how the users contribute to fulfilling
the needs should be created and linked to the business concept. If user re-
quirements are elicited separately without any connection to the business
needs, they most likely will turn out to resemble the features and logic of the
legacy systems which hardly adds any value. Finally, software requirements
should be written by the people who truly understand how the software really

contributes to fulfilling the business needs and user stories.

Involving the end users in requirements management work is important
for change management purposes to make them feel appreciated. But
the key input is really what they do day-to-day and why. There is gener-
ally no point in asking the end users to write any software requirements.

Other relevant findings

Delta brought up in the interview that organizations don’t necessarily have a
clear perspective to what they really want or need. Failed projects are some-
times required just to educate organizations to become more effective in their
business needs discovery. Traditional project preparation models don’t sup-
port this very well since they are built around planning, scope, schedule, and

budget, with the assumption that all the answers already exist in plans.

It seems that organizational culture is often based on acting busy, exe-
cuting, and delivering something fast instead of stopping and thinking
what is really needed. It is almost if our brains are wired to this, and pro-
jects then provide an easy way to show that we are doing something
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useful. And at the same time our brains try to avoid the really difficult thing
which is thinking, innovating, and questioning the existing models.

Another important point was the need to have a clear business owner for the
requirements and for the subsequent project. The owner needs to have the
motivation and authority to drive the transformation forward, having the vision
about the business problem and why it needs to be solved. If the owner is
missing, requirements management will just be co-ordination work of a project

manager in which case project failure is guaranteed.

For example, management initiates a project with the target of maximi-
zing automation. But then when they realize along the way that it actually
means that some of their teams become redundant, they don’t want the
automation anymore. So, both the vision and the will are just not there.

4.6 Case Epsilon

Subject Epsilon is a Program Manager in a public sector organization. He has
over 20 years of domestic and international experience in both large software

project and infrastructure capability implementations.

Requirements management

Subject Epsilon sees a strong positive correlation between investments in re-
quirements management, continuous risk management, and a successful pro-
ject outcome. Early-stage requirements elicited top down in a logical and struc-
tured way create a solid foundation for the project and help steering it to a right
direction. Requirements management should start from a capability concept
which clearly identifies the business needs and business requirements: the “as
is” vs. “to be” together with the justification of why the change is necessary.
This phase shouldn’t yet touch any specific technology. After the concept is
approved by top management and key stakeholders, user and software re-
quirements can be elicited. However, these should always be mapped to the
higher-level concept and shouldn’t contradict with it in any way.
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Epsilon has witnessed a systematic requirements elicitation, mapping, and
breakdown in a large infrastructure programme but never in a large software
project. According to Epsilon, this is probably because infrastructure systems
are typically solutions to more tangible and clear organizational needs which
makes requirements management more intuitive compared to software. Soft-
ware projects on the other hand can be initiated for reasons which do not
necessarily relate to a direct business need. The driver could be for example
a need to migrate multiple legacy software into one modern solution to de-
crease application management costs or the need of generating information
for managerial decision support. Here, a project preparation can go wrong if

the requirements elicitation is not instructed and conducted the right way.

For example, in one specific case there was a clear business need to
improve business process and application management efficiency, and
to increase the information transparency for top management. But be-
cause it wasn’t broken down into more specific business requirements by
process domain, what followed was a project with isolated domains whe-
re all stakeholders and users ultimately were customizing a new software
to work exactly like the so familiar legacy systems. The project grew too
big, lost focus and eventually had to be fully restructured.

Requirements quality

Epsilon mentions unambiguity, consistency, and measurability as the most im-
portant quality criteria for individual requirements. Concept documents where
multiple software requirements may be mapped to a single business require-
ment or use case then need to be especially clear and understandable. These
concepts and use cases can be validated and further refined in software de-

mos, provided by vendors, to increase common understanding and buy-in.

In software projects, individual requirements don’t create a comprehen-
sive understanding. If a project manager receives a list of rows without
any business concept or user stories and the rows express things like
“better than old” or “has to be intuitive”, it is impossible to start building or
procuring a solution or to eventually validate the project’s success.

Epsilon sees three key pillars for a high-quality requirements format. 1) The
capability concept which is a comprehensive document explaining the priori-
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tized business needs, business requirements, desired change and why the
change is necessary. 2) Use cases and user stories which explain what the
users need to do to fulfil the business requirements. 3) Software requirements,
both functional and non-functional, which should be managed in a require-
ments management system to keep them in a right format and allow the
traceability. Traceability is especially important tool in situations where an indi-
vidual requirement cannot be fulfilled. The impact and criticality to the whole

system can then be more easily analysed.

Finally, throughout all levels of requirement elicitation there should always be
clear instructions for the participants why a specific piece of requirements
documentation is being produced and how it will be used. This way it is en-
sured that the participants only focus on the relevant requirements with re-

gards to the project goals and not waste any time in non-value-adding details.

Other relevant findings

Epsilon emphasized the mission critical importance of top management sup-
port and commitment for building new capabilities with software in an ever-
digitalizing world. Traditionally, software has been something that’s been the
business of a separate ICT department, not the top management. But if the
leadership and steering of building software capabilities is left directly to large
quantity of middle management stakeholders, the chances of a successful out-

come will be dramatically decreased.

Ultimately success boils down to leadership throughout the organization.
Because even if top management can squeeze the business needs and
business requirements for the project, there is always the middle man-
agement layer below who are able to saw off the chair legs in a way that
the chair will eventually crash.

This challenge is less likely to occur in infrastructure capability projects where
the ownership of the business challenge and its potential solution is clear and
there often exists more specific instructions and gate models for project prepa-

ration. It could also be that the ability to continuously modify and develop soft-



46

ware for multiple stakeholders makes it more difficult to commit to a specific
design as where in infrastructure a waterfall type of design and implementation
is often enough to fulfil a specific business need. Large software projects typi-
cally last a long time, which creates a lot of opportunities along the way to

question their necessity unless the foundation is solid.

4.7 Case Zeta

Subject Zeta is a Chief Technology Officer in a medium-sized software com-
pany. He has over 20 years of experience in software implementations in many

industry domains, for example in healthcare, retail, tax administration and HR.

Requirements management

Subject Zeta sees a positive correlation between systematic requirements ma-
nagement and the level of professionalism of the implementation preparation.
The role of requirements management is to link the business needs and soft-
ware requirements together and map them into measurable outcomes. This
usually happens when the initiative is being prepared by a business owner who
knows both the “as is” and “to be”. If there is only a vague idea of business
needs without any mapped requirements and a project has been established
on that foundation, it is a clear red flag for all the stakeholders. One typical
example of this is when a software company has managed to sell a solution
idea to a prospective customer without any hard business case or through a

business case that is calculated only by the software vendor.

I’'m sure every software company tries to sell their value proposition as
the most relevant solution to any customer’s challenges. But how often
can you really link it to measurable outcomes and are those even de-
fined? I've seen a lot of variation here. A company can for example be
drifting in a crisis and then looking for solution to break out of it. Here, it
can be very tempting to seek a technological medicine to reduce costs,
but the risk is high that the project will just make things worse.

According to Zeta, the starting point of effective requirements management

should be to spend enough time analysing the real business requirements: 1)
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What is the real problem to be solved and 2) how it should be solved. Is the
required solution only technical or does it include thousands of people chan-
ging the way they work? If a specific solution has worked somewhere, it doesn’t
necessarily mean that the same solution works in another organization be-
cause there can be significant differences in change management capabilities.
In the end, if no one is using the solution, no benefits are being realized. But if
the business requirements analysis is done well, then it can be straightforward
to elicit and map the subsequent software requirements. However, Zeta has

seldom seen the whole analysis and elicitation done very systematically.

I've seen different types of feature requirements lists which can be nicely
categorized in multiple levels. But their mapping to the real underlying
business requirements... it's surprising how seldom this happens in real
life. It is much more typical that there is a lot of energy and enthusiasm
to just do something to move fast and thus seem effective. But then the
complex reality sinks in at some point and the enthusiasm fades.

Requirements quality

Zeta sees the most important requirement quality criterion being that the value
potential of the requirement is being clearly expressed. This means expressing
both why the requirement is there and what is its priority in the big picture. This
allows iteration and adding more detail later when things become clearer, with-
out losing the original purpose. Understandability of the requirement to all the
key stakeholders is also important. Other things mentioned are measurability
and traceability. The format of requirements is not so decisive if they are ex-

pressed in a way that stakeholders on all levels understand them.

In expressing requirements effectively, one can take advantage of the
various formats which resonate best on each level, enabling the evalu-
ation whether this is realistic or not. For example, for top management
you could express requirements and impact through tools like balanced
scorecard and such but then on implementation level you break it down
into something which serves the project management or technical ex-
perts better.

The format and extensivity of user requirements depend on how large the

transformation is. If there are only minor adjustments to current processes, it
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makes sense to document how the user’s life can be improved in the current
reality. But if an organization is really transforming the way they work and there
is a clear vision and ownership of how to do it, users simply must be trained to

the new way — whatever it may be.

According to Zeta, the necessary extensivity and level of detail of all require-
ments in large software projects is very difficult to define exactly. To avoid lis-
ting thousands of requirements, one option is to seek a similar enough high
performing reference organization which has implemented similar solutions,
and simply go towards the same direction. That way the organization doesn’t
have to start from scratch. However, it is still necessary to elicit those domain
requirements which are mission critical to the realization of the most important
business benefits because very few organizations have the capability to pro-
cure and implement solutions in a pure agile manner, based only on abstract

business goals.

Other relevant findings

According to Zeta, one fundamental problem of requirements management is
that organizations’ view of requirements is often based on current reality and
therefore limited. For example, there can be a lot of requirements initially listed
but then there could be a solution which entirely removes the need for those
requirements. In this scenario, the requirements didn’t really link to the busi-
ness needs or alternatively the expressed needs were not real. This is why
nowadays it is typical that organizations are looking for software as a service -
solutions to also learn business best practices. Traditional customer driven re-
quirements management simply doesn’t fit very well to this type of setup where

a strong business-technical combination is required to achieve real change.

| think that some IT-organizations are born as support functions for busi-
ness organizations which means that even though they are leading the
preparation process, they simply don’t have the necessary transformati-
on mandate. But then, the business organizations are not professional
procurement or change management organizations and might end up
buying something totally unnecessary to solve a problem that they have
created themselves. So, you really need both sides working together.
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Another finding was that there can be surprisingly high amount of political the-
atre in organizations and solution initiatives can serve as one instrument to
orchestrate this. Procuring new technology with the hope of fast benefits is an
easy way to gamble for personal glory in the organization. And sometimes

even the lack of business benefits doesn’t stop this from happening.

| know a case where in executive board, a presumably implemented
solution was being presented as huge success. But in reality, the solution
didn’t actually exist. So, bubbles detached from reality can definitely be
formed when there are many organizational levels involved.

4.8 Case Eta

Subject Eta is a Global IT and System Manager in a large automotive supplier.
He has over 20 years of international and domestic experience in software
implementations in many industry domains, such as pulp & paper, telecom-

munications, and automotive, also in the role of a project manager.

Requirements management

Subject Eta sees strong positive correlation between successful project out-
come and thorough and systematic requirements management done in project
preparation. This phase is so critical that the best way to carry it out would be
through an independent analysis and specification project. This type of ap-
proach helps to ensure that sufficient time will be spent to understand the busi-
ness problem and what is required to solve it before moving forward with the
project. The time invested here will save a lot of trouble and rework later.

According to Eta, the role of requirements management is to link the business
needs and software requirements together and map them into a justified busi-
ness case. This requires a business owner who knows both the “as is” and “to
be”, and a competent IT-organization to identify and manage the technical

constraints. The key really is to have all the right people involved.
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One major problem in organizations is that simply the wrong people are
leading the preparation with unclear roles and responsibilities. The cor-
nerstones of all successful software projects that I've seen have been
that enough time is being invested in requirements elicitation and evalu-
ation, and that contribution is coming from the right professionals.

After the business needs are identified and analysed, they can be broken down
into prioritized business requirements expressing what the project is expected
to deliver and in what priority order. Different subsets of software and user
requirements can then be elicited and mapped to these business require-
ments. Here it is critical that, in addition to the original business owner, there
is also a concept owner type of person leading the requirements management
process and ensuring the continuous mutual understanding between the busi-

ness owner, business process experts and technical software experts.

Very often something that is considered as a software project is really a
business transformation project. For example, a manufacturing execution
system might fully change how the factory should work. Software are just
tools — they are not silver bullets or something you just install and achieve
the results that way. The transformation element is really critical for the
benefit realization and it requires hard work from the business side.

Requirements quality

Eta mentions relevancy, unambiguity, consistency, completeness, traceability
and measurability as the most important quality criteria for individual require-
ments. There should always be a punctual and descriptive header and then a
quantifiable “definition of done” to enable agreement that the requirement has
been fulfilled. They cannot be high-level concepts but must be hierarchically
mapped to granular enough level instead. Business process experts should
also let go of trying to design details of user interface and other software com-
ponents but instead focus on expressing what needs to be achieved and why.

Listening to users is important but it cannot be a single defining factor.
Requirements need to be hierarchical, and the business case should dri-
ve them in the end. Because it might be that the user is requesting some-
thing which seems like a minor thing but — if customized — could change
the whole data model of the software and corrupt it entirely. But it is still
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important to understand the reasons behind the user requirements be-
cause there might be something there that is not visible or evident at all.

According to Eta, high quality requirements should start from a clear and un-
derstandable business concept document which can seem almost like a man-
ual. The focus in the concept should be to first explain the justified business
case and goals and then the refined and unambiguous business requirements
for the project. Process and information flows should be also described already
at this stage. This should roughly be the end of business side’s responsibility,
shifting the lead to IT organization and technical experts to elicit the technical
requirements and constraints. Finally, a mutual review should be done about
how realistic it is to succeed in the project, especially considering the required

business transformation.

The right balance between requirement accuracy and elimination of non-
value-added work can be found when the business requirement is unam-
biguous. After that the competent technical experts know what is required
and how to describe it as the essential subsets of software requirements.
But you really must understand where the business requirement turns
into system requirements and then have both parties focused on their
own side of the coin, not forcing the other party to do stupid things.

Other relevant findings

Eta emphasized that there are often unrealistic expectations towards software
projects which are to some extent emerging from the difficulty to understand
the principle of delivering software in releases throughout the life cycle. For
example, different industrial professionals understand that investments and
deliveries of material assets require the whole system to be delivered fully in
one piece before it can be made operational. But with software it can be difficult
to understand that the initial production release is not yet supposed to be any-

thing else than a foundation. This misunderstanding might lead to scope creep.

Delivery in releases seems to be very difficult to understand for many,
especially with global software systems. That we are investing a lot of
time and money to deliver a platform which is only a foundation on which
to build the business processes and use cases. But that the foundation
takes 80%-90% of the time and budget and it needs to be released as a
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base product first instead of just keep doing more within the project. So,
the project is just an initial delivery and the real improvement happens
then during production as part of continuous development roadmap.

One interesting finding was also that there can be fundamental flaws in lessons
learned and retrospective analyses executed after a project which prevent an
organization from really learning and improving. If the project preparation has
been based on non-existing business case or the scope of the project has
changed along the way, it means that the steering group of the project has
failed to deliver the right guidance and decisions. But since the steering group
of large software projects is most often staffed with senior management, it is
too embarrassing to highlight the bad decisions as lessons learned. Therefore,
the real reasons behind the failures are not written in retrospective analyses

which then prevents these analyses from generating any new knowledge.

4.9 Case Theta

Subject Theta is an Operations Vice President in a large software company.
He has over 15 years of experience in software sales, presales and implemen-

tations in many industry domains, also in the role of a project manager.

Requirements management

Subject Theta sees a positive correlation between systematic requirements
management done in the project preparation and a successful project out-
come. However, there is not necessarily one right approach for success. In
large organizations or in highly regulated environments a thorough and syste-
matic way helps in disciplined scope management but the trade-off is the time
it requires. Then there might be other type of cases where it is generally accep-
ted to explore and experiment solutions based only on more high-level busi-
ness needs. Whether the time spent in early-stage requirements work is gai-
ned back later in more effective project execution depends on the relevance of
the work. It is essential that whatever the approach is, it is mutually agreed and
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tightly managed by both the customer and the vendor and that there is trans-

parency and constant open communication towards all stakeholders.

In large organizations and projects, the high-level requirements manage-
ment and all the dependencies must be well disciplined so that the goals
are set realistically, and the scope doesn’t explode. But then you can
bring some lean elements into it depending how well you break the goals
down into packages where you then have the flexibility to decide how the
requirements are precisely fulfilled. But this approach must be agreed.

Theta has seen both well executed and poorly executed requirements elicita-
tion and management in project preparation. In well executed cases, there has
been a clear top down -approach all the way from business needs to software
requirements. But then there have been cases where it has been unclear even
what the real goal is which typically mirrors the general management culture
of these organizations. Effective requirements management process should
focus around first understanding the strategy-driven business needs and then
identifying and prioritizing the most essential business requirements that the
project is expected to deliver. However, there will most likely be some business
requirements that simply cannot be identified yet in the project preparation al-
though they later prove to be critical for the project’s success. In these situ-
ations, it is essential to have clear roles and responsibilities to be able to solve
the unexpected situations as they emerge without paralyzing the whole project.
The roles and responsibilities are also important from the change management
perspective and the necessary transformation element should be embedded

already in the business requirements.

For example, if there is a generally accepted idea, at least on some level,
that the project is building a global process template... and there is even
a named owner responsible for that. But then it appears that this owner’s
change authority is valid only in the business unit this person represents.
It is just impossible for the project to achieve its global goals in that setup.

Requirements quality

Theta didn’t highlight any specific quality criteria to be specifically important.

The general quality criteria appearing in the theory can be accepted as impor-
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tant, but it is difficult to follow them meticulously without falling into an infinite
loop of specifications. Universal formats such as user stories can help to en-

sure the quality of a specific expression. Still, the business reality is not simple.

You can go wrong by being too nice and saying yes to a customer re-
quirement in time pressure to show progress, underestimating the effort
it requires by promising it for Friday... and then after four Fridays you sit
in @ meeting with a red face when the work is still not ready. The require-
ments are important and you must do your best but the reality always
requires honest and open communication about the constraints too.

According to Theta, the format, extensivity and necessary level of detail of all
requirements in large software projects is very difficult to define exactly. It is
typical that there have been consultants involved in the preparation who have
already generated extensive documentation. But what is essential is that there
exists a high-level business concept describing the goals and to some degree
also the most important KPI targets. Then there should be a list of the most
important use cases related to the business concept which represent the bu-
siness requirements that the project is expected to solve and deliver. Software
requirements can then be mapped to these use cases, but it must be generally
accepted that especially the software requirements together with some of the
hidden use cases cannot be perfectly elicited yet in the preparation phase. The
customer organization should focus first independently on creating at least a
preliminary version of the use cases which can then be reviewed and iterated
further together with software vendor’s product experts before any contract is
signed. When the right level of confidence has been achieved, for example
with the help of demos and reference visits, the project can move forward and
the final details of the requirements together with how they will be exactly met
can be left to the project to decide.

There might be situations where the focus is to describe how the software
should work in some very specific way even though the near same result
could be achieved in much simpler but different way. Then, a lot of time
can be wasted on debating on this nitty gritty detail instead of just revie-
wing what the business requirement and goal really was. Involving the
users in this discussion is a difficult question. Naturally trying to imple-
ment something where the users have not been involved in any way is
not the most kosher idea. Maybe the best approach is to identify some of
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the more dynamic users and involve them as key people in the project.
They can then also help as change agents and improve communication,
for example, to help explaining to other users why something cannot be
done exactly the way they are requesting.

Other relevant findings

One interesting finding was that, according to Theta, software project initiatives
might serve as instruments to try to show that transformation is being strived
in an organization even though the stakeholders are fully aware that there are
unresolved power struggles and change resistance in the background which
seriously decreases the probability of success. In other words, the political
contradictions are not dealt first to help the project. Instead, the project is left
in the ungrateful position of struggling to make the change happen without the

necessary top management support.

| think this is simply wrong. The project should be seen as an instrument
to prove that the real desired “to be” works — not to be something where
the unpleasant change management responsibilities are just outsourced.
The political battle should be fought elsewhere, paving the way for the
project to work as a showcase and motivation for the whole business that
the improvement efforts are worth it and that results can be achieved.

Theta also mentioned that success requires naturally strong partnership atti-
tude between customer and vendor but also that both parties are actively
managing their own organizational stakeholders and their expectations, thus
keeping the project focused on the essential. Generally, those experts — for
example concept owners — who understand both the business process logic
and the technical aspects are extremely important key people for the project.

One clear characteristic of a successful project is that there is an effective
duo of project managers from both customer and vendor who act as gate-
keepers. Customer’s project manager must naturally be demanding to-
wards the vendor but also towards his own organization to shoot down
crazy ideas. And similarly, the vendor’s project manager must know when
to do what the customer asks and when to fight relentlessly to prevent an
execution of a requested work order which could lead to a slippery slope.
| would describe it as mutual humility — to not just push one’s own agenda.
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4.10 Cross-case analysis

In this section, a cross-case analysis is done by comparing the findings of the
individual cases to each other. The same structural narrative of the individual
case description is utilized. In the end of the cross-case analysis, a visuali-
zation of the key questions for organization to consider is presented. A final
synthesis of the cross-case analysis, which ultimately provides the answers to
the set research questions, is then presented in Chapter “Conclusions”, in
Section 5.1.

Requirements management

All the research subjects see at least some correlation between the outcome
of a large software project and how its early-stage requirements elicitation and
management is conducted. Everyone fully agree that identifying the real busi-
ness needs is the most important starting point which builds the foundation for
the entire project preparation. However, there seems to be a lot of variation
how well organizations succeed in this, and one research subject even pointed
out that it is not even realistic to expect that organizations can proactively un-

derstand their fundamental business needs in the existing complex reality.

Even though the subjects agree on the importance of business needs identifi-
cation, there is some variation how the requirements management should be
conducted, particularly regarding the allocation of time, thoroughness and level
of detail of the requirements elicitation. This seems to depend strongly on the
domain, business environment and the management culture of the organizati-
on. In more regulated environments and in tightly managed organizations, the
whole requirements management process seems to be more systematic, and
the organizations often have experts who are capable of leading the work ef-
fectively. In these environments, the process is more thorough and takes more
time, but the project scope is also managed better and the outcome is more
predictable. Then there are other types of domains and organizations where it
is generally more typical to initiate projects based only on the business needs

or high-level requirements. In these environments, projects can also be suc-
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cessful if there is a strong partnership and agreement with the customer and
the vendor that the project is an explorative one and that the detailed require-
ments will be elicited together along the way. But trouble will emerge if the
customer expects that a software vendor will solve all customer’s problems by

just doing everything the customer says and demand during the project.

All the research subjects see that the identified business needs should opti-
mally be broken down into business requirements which would describe what
the project is expected to deliver and why and what is the value potential and
priority of each requirement. This then formulates the business case and the
scope for the project and helps to identify whether the software project is the
right approach or should the business requirements be fulfilled in some other
way. If a software is decided to be sought, the customer should already have
at least the most important business requirements identified before going into
detailed negotiations with software vendors. In optimal situation, a competent
software vendor can then help the customer to refine these requirements fur-
ther before a contract is signed if the right experts from both organizations are
included in the sales process. However, it is critical that a procuring organizati-
on is critical towards the generic promises of software vendors and does not
accept their value propositions blindly. Instead, a thorough negotiation process
must be conducted to ensure that all the constraints of the business require-
ments can be really managed together and that the customer is fully aware of

the transformation the new software requires to obtain the business benefits.

Some variation emerges on how thoroughly the software requirements should
be elicited in the project preparation phase. This is particularly domain specific
and dependent on how well the customer understands what they really need.
All subjects agree that all the software requirements — no matter when they are
identified — must be mapped as subsets to the business requirements and that
there must be a mutually agreed model on how to deal with new requirements
emerging during the project execution. There seems to be no single correct
answer on how to manage software requirements in overall but the following
factors can be identified to clearly help: 1) business-technical expertise of both

the customer and the vendor, 2) configurability and quality of the vendor’s soft-
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ware, 3) competent steering and project management to reject bad require-
ments, and 4) stakeholders, business process experts and users focusing on
what needs to be achieved and why — not how the software should work. Re-
garding the elicitation of user requirements, all subjects agreed that its main
purpose is change management — to make the users feel included and listened

to. But the critical success factor is to really understand what they do and why.

The data seems to also provide some clear requirements management pat-
terns which should be avoided to maximize the probability of a successful pro-
ject outcome. One wrong way seems to be to start eliciting software and fea-
ture requirements bottom up in the very beginning without any business re-
quirements because this most likely leads into large amount of non-value ad-
ding work as well as rework in later stages of the project. Another wrong way
seems to be to conduct the procurement of a software by just going through
plain software feature lists and comparing vendors based on the features. Fi-
nally, it also seems to be wrong to let users write user and software require-
ments themselves because this will most probably lead to unnecessary cus-
tomization to match legacy features as well as to less than maximum utilization

of the new software’s business improvement potential.

Requirements quality

All the research subjects see relevance being by far the most important quality
criterion for any need or requirement. The reason for this seems to be that
every subject has at least some experiences on situations where requirements
have been written without any direct link to real business needs or business
requirements. From the quality criteria presented in the theoretical framework,
measurability is mentioned directly by half of the subjects and can be seen as
the second most important criterion. All the other criteria are mentioned too in
some context. One subject mentions applicability in context with the relevance
which indicates that some organizations might strive towards relevant soluti-
ons as such but for some reason they might still not be realistically applicable

in that specific organization. Some of the subjects mention that requirements
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quality criteria are generally good principles but the complex business reality

makes it extremely difficult to follow them systematically.

The case studies don’t provide a definite single answer on what is the correct
scope and level of detail regarding how needs and requirements should be
expressed when preparing for large software projects. Some of the subjects
rely more on detailed analysis and thorough elicitation early on where others
see professionally managed exploration through trusted partnership being mo-
re practical approach. The best approach seems to depend heavily on the bu-
siness domain and circumstances. Still, the case studies indicate that one well
working way seems to be to first spend time creating a concept document
which clearly describes the strategic business needs together with the measu-
rable and prioritized business requirements of what the project is expected to
deliver and why. The business requirements can also be further illustrated with
process and information flowcharts. Then, if an implementation project is de-
cided to be initiated, the most important business requirements should be bro-
ken down into software requirements and into the most essential user stories
by the experts who best know the “as is” and “to be”. All research subjects
emphasize the importance of having the right people with the right expertise

involved in this work.

Other relevant findings

In addition to the direct perceptions on requirements elicitation and manage-
ment, four distinctive yet interlinked themes can be identified from the data
which clearly affect the software project preparation and have an impact on
the project outcome. These are 1) business transformation, 2) business owner-

ship, 3) business-technical expertise and 4) organizational politics.

Most subjects emphasize that large software projects must be viewed as busi-
ness transformations where the new software often fundamentally changes
the way the users should work and how the organization should operate.
Based on the subjects, it seems that organizations claim they seek to change

but when the change finally needs to be executed, they find various excuses
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not to do so. Master data management and automation are some good
examples to illustrate this. To obtain the benefits, the new software might re-
quire new level of process discipline and new resources but at the same time
it might make some of the existing processes unnecessary. This seems to
sometimes come as a surprise for many organizations which suggests that
these aspects have not been considered carefully enough in the project

preparation before rushing into the software procurement and implementation.

Multiple subjects mention the importance of clear ownership to push forward
the required transformation and change management efforts. A strong busi-
ness owner who is ready, willing, and credible enough throughout the organi-
zation to drive the necessary business transformation enabled by the new
technology seems to be one of the most critical persons both in the preparation
and in the execution phase. The business owner should have a clear vision of
the required transformation, supported by the top management, but he/she
should also understand how the “as is” works and why it works that way, to

ensure that the transformation vision is ultimately valid and doable.

In addition to the business owner, subjects address that right key experts who
know the day-to-day reality well enough must be involved already in the project
preparation. In optimal situation, these experts should be able to talk directly
to the software vendor’s product experts already in the negotiation phase to
ensure that the product is fit to purpose. Also, the business and IT organi-
zations both have important roles in ensuring the potential project’s success.
Business knows their day-to-day processes and pain points, but they are not
transformation, project, or procurement professionals. IT on the other hand of-
ten lacks the credibility within the organization and might be overrun by the
business or might push for a hyped technology without any real business need.
Thus, these two organizations should continuously work together, listen to
each other and respect each other’s professional contributions. In addition,
business-technical expert roles such as concept owners seem to be highly im-

portant for ensuring that business and IT ultimately understand each other.
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Finally, despite all the above, the probability of a successful project outcome
can be effectively decreased with organizational politics. Several subjects
point out that software or technology projects might be used either as work-
force for change management efforts or as instruments to strive for personal
glory. When software projects are initiated on personal ambitions, too narrow
understanding of reality and without careful change evaluation and communi-
cation in advance, the probability is high that they will meet significant change
resistance in multiple organizational levels. When resources are limited, there
are often several competing initiatives fighting for the same resources and
those who’s projects have been rejected may not provide unconditional sup-
port for the project that has been put forward. This political dimension can be
seen to generate both static and motion friction to project initiatives and thus

links directly to the related themes of business transformation and ownership.

Key questions for organizations to consider in project preparation

The individual research cases had clear similarities which can be ultimately
summarized into key questions organizations should consider carefully as part
of their software project preparation. These questions are presented in the
following Figure 6. The questions are placed into the same hierarchical frame-
work illustrated in the end of the literature review, in Section 2.4. This helps
both to better connect the theory into the empirical findings and to improve the

practical applicability of this study in organizations.
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+ What are the fundamental business challenges that need to be solved and why?

J

s ~

» What existing limitations prevent the business challenges

to be solved and why?
« What is the exact role of the new software in the context of

F

/

INITIATIVE

the existing system landscape?
\- How does the new software impact the existing systems?

J

What part of the business challenges does the software project solve and how’?\
What are the most important KPI's that the project will impact and how?

Do we know the extent of the transformation required for the benefits?

Are we ready to commit and invest to the necessary business transformation?
Considering all the constraints, is there a positive business case?

Is the software project the right approach in the end? /

’\

.| *+ Does the vendor understand our business requirements?
I

\_
e

+ How would the vendor approach our challenges?
\- Is the vendor’s solution the right one in our domain?

%

» How do the users work day-to-day and why do they work that way?

Who are the users and what are their biggest pain points?

\_ \

SYSTEM s

Who are the key experts most capable of writing software requirements?
What must the software do to meet the business requirements and why?
What are the most important emphasis areas to focus on with requirements?
What are the constraints of the software in order to reach the desired outcome? j/

Figure 6. Key questions for organizations to consider in project preparation

Although the questions in the above figure 6 don’t contain all the necessary

factors to consider when preparing for a project, they may still work as a high-

level checklist to ensure that at least the most fundamental elements of a suc-

cessful project are in place before the project itself is initiated.

5 CONCLUSIONS

5.1 Synthesis of the cross-case analysis

The fundamental purpose of this study has been to identify how requirements

elicitation and management should be effectively conducted in organizations



63

when preparing for large software projects and how it affects the project out-
come. The study was structured around two research problems, each contai-
ning two research questions. These research questions can now be fully ans-

wered through a synthesis of the previous Chapter’'s cross-case -analysis.

The first research problem was to identify through existing theory the most
important quality criteria for requirements expressions in large software project

preparation. The problem was split into the following two research questions:

1. What are the key characteristics of a well described requirement?
2. What is the reasonable scope and level of detail for describing require-

ments as part of the software project preparation?

The literature review suggests a clear hierarchical division and categorization
between a) business needs, b) business requirements, c) user requirements
and d) software requirements. These should all be linked throughout the pro-
ject life cycle although they don’t have to be viewed together all the time. Each
need or requirement should be 1) clear and understandable, 2) correct and
complete, 3) consistent, not redundant, 4) unambiguous, 5) design-agnostic,
6) measurable, testable and 7) traceable. The empirical evidence didn’t con-
tradict with the theory in any way but clearly suggested that relevance should
really be the most important quality criterion of any need or requirement. The
literature review did also identify relevance as one quality criterion, but it was
not highlighted because the simplified assumption in this study was that the
reasons behind projects and requirements are generally valid. However, based

on the empirical evidence it seems that this may not always be the case.

The literature review and the empirical evidence didn’t provide a definite single
answer on what is the correct scope and level of detail regarding how needs
and requirements should be expressed when preparing for large software pro-
jects. This seems to depend heavily on the business domain and circum-
stances. However, one well working way seems to be to first create a concept
document which clearly describes both the business needs and the measura-

ble and prioritized business requirements of what the project is expected to
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deliver and why. This should be the main emphasis in the preparation phase.
Then, if an implementation project is decided to be initiated, the most important
business requirements should be broken down into software requirements and
from the most essential parts also into user stories by the experts who best
know the “as is” and “to be”. The whole requirements library should ideally
express a combination of managerial and transformation vision, business pro-
cess understanding and technical knowledge. The wrong way seems to be to
start listing software, user and feature requirements bottom up in the very be-
ginning only based on vague business needs because this most likely leads
into large amount of non-value adding work as well as rework in later stages
of the project. A project can go even further wrong if these bottom up require-

ments are blindly considered as mandatory requirements for software vendors.

The second research problem was to empirically study the impact of the iden-
tified requirements quality criteria on the success of large software projects.

The problem was spilt into the following two research questions:

3. Does the research data indicate that the identified requirements quality
criteria affect the success of software projects?
4. Can other factors in project preparation be identified from the research

data that contribute the success of software projects?

There seems to be positive correlation between successful project outcome
and thorough and systematic requirements elicitation and management in the
project preparation phase. Focusing on requirements early forces the organi-
zation to analyse and evaluate the real business needs behind the software
initiative and review critically whether the software investment is the right ap-
proach for the organization. This then helps the project to focus on the essen-
tials of value generation. However, the project can still go wrong in the exe-
cution due to scope creep resulting from poor project management or due to
lack of credible ownership. On the other hand, projects can also succeed even
if the early-stage requirements elicitation and management is executed poorly
but they will most probably take longer and cost more money. It seems that

due to complex reality, sometimes organizations just cannot identify the right



65

approach in the beginning but they might ultimately succeed in discovering it
and committing to it during the project execution. However, this requires strong

ownership, real management commitment and business-technical expertise.

The empirical evidence also suggests some other key factors that clearly
contribute to the successful outcome of large software projects. As the theory
already suggested, the challenges with software projects seem to be rather
organizational and social than technical. Having a strong business owner who
is ready, willing, and credible enough throughout the organization to drive the
necessary business transformation enabled by the new technology is highly
important. In addition, the project needs to be staffed with the right key experts
who really know how the organization’s day-to-day processes work, and they
need to be involved already in the project preparation. The business and IT
organizations both have a critical role in ensuring project’s success, and they
should continuously work together, listen to each other and respect each
other’s professional contributions. Finally, organizational politics and power
struggles can be seen to generate both static and motion friction to project
initiatives. These political contradictions should be dealt with before a software
project is initiated to ensure that there exists maximal organizational support

for the required business transformation.

5.2 Theoretical contribution and managerial implications

This study clearly affirms the existing theory regarding effective requirements
elicitation and management in the preparation of large software projects. The
awareness of requirements on all levels — enterprise, initiative and system — is
important for project success, and their expressions need to be fit to purpose.
The current theory seems to place a lot of emphasis on how requirements
should be expressed for maximum utilization efficiency for the subsequent
work phases. This includes a lot of tools and techniques to ensure the quality
of requirement expressions. However, based on this study the real challenge
often seems to be the real relevance of the requirements. Because even the
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best tools and techniques don’t add much value if the requirements are focu-

sed on the wrong things. This should be highlighted more in current theory.

The managerial objective of this study has been to provide insight on where to
set focus in requirements elicitation and management when preparing for large
software projects, to maximize added value. Organizations should invest enou-
gh time to identify and analyse the real business needs behind project initia-
tives — even despite the constant feeling of hurry to be seemingly productive.
This investment in thorough analysis both helps to ensure that the software
project is really the right approach and if it is, also helps to keep the initiated
project on track. Measurable business requirements should be derived from
the business needs to answer how the project itself helps to fulfil them. These
should be first processed to a level that they are fully unambiguous and then
synthesized into a solution concept. All the subsequent user and software
requirements should be based on and mapped to this concept by the right key
experts who really know the day-to-day business and technical aspects in the
organization. However, business process experts should let go of trying to de-
sign details of user interface and other software components but instead focus
on expressing what needs to be achieved and why. In addition, instead of let-
ting the users write requirements bottom up, it is much more value-adding to
focus on just listening to them and understanding how they currently work and

why and then just list the essential user requirements as user stories.

Technology can only bring benefits if it removes a current limitation. But if this
removed limitation is not exploited in the way the organization operates, the
benefits will not be obtained. Large software projects must be viewed as busi-
ness transformations and the functional change element must be in the centre
of the planning and execution. Based on this study, it seems that organizations
claim they seek to change but when the change finally needs to be executed,
they find excuses not to do so. Thus, it is essential that this transformation
element is seriously considered in the project preparation. Questions such as
“Are we willing to let go and replace a whole team with the new automation
capability?” or “Are we willing to invest in new resources in master data ma-

nagement to ensure that the solution works with its full potential?” must be
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evaluated and answered. All political contradictions should be dealt in advance
to ensure that there exists maximal support for the required business transfor-
mation. In addition, a separate pre-project for the analysis and specification of
the business case and for the requirements elicitation, management, and
evaluation should be considered before deciding to implement the new soft-
ware. And if there is a positive decision to proceed, a strong ownership is then
required to drive the change and to mitigate the impact of hidden agendas, and
to finally ensure that the organization truly learns from the project — whatever

the outcome may be.

5.3 Limitations and potential future research areas

Even though the research subjects together form a data sample of eight ex-
perienced professionals, several industry domains and multiple different
organizations and organizational levels, there are still fundamental limitations
in this study. Firstly, qualitative research method only yields subjective opini-
ons from the research subjects. Secondly, instead of analysing and concluding
based on quantitative methods, the interpretation of the research data and its
subsequent conclusions are only based on the researcher’'s own subjective
view of the reality. However, in scientific research and especially in case stu-
dies, methodological choices and trade-offs must be made because it is very
difficult and time consuming to create a research setup which would provide

both extensive qualitative interview data and reliable quantitative test results.

There are some potential future research areas that can be derived from this
study. One major finding in this study has been that technological investment
initiatives such as software projects are often thought as silver bullets to chal-
lenges which could be solved with much simpler — although not necessarily
easier — approaches. Furthermore, when striving towards technological soluti-
ons, organizations still tend to not utilize the technology up to its full potential.
Instead, they often settle to customize the software to accommodate their old
processes. It would be important to better understand why this happens.
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This study has been a qualitative experience-based overview of both prepa-
ration of various software projects and of their subsequent outcomes. In the
right circumstances a researcher could study the preparation of a single large
software project and how the business needs there have been elicited and
conceptualized, and how it all translates into project guiding requirements on
different levels or does it? The project could be then observed throughout its
life cycle to gain a deeper understanding of the organizational dynamics in the
early-stage requirements elicitation and management and in the subsequent

project outcome.

Based on this study, all the theory to avoid mistakes and to prepare for soft-
ware projects effectively exists — yet so many organizations fail to do so. All
the observations above would most likely provide good opportunities for future
organizational research, especially in the field of industrial and technology
management where humans are easily presumed to be rational actors even

though the reality seems to be something very different.

5.4 Final reflections

The inspiration for this study and its theme has emerged from my personal
experiences of working with business-to-business software for more than 15
years. During those years | have had surprisingly similar experiences as the
research subjects which in the end was my personal hypothesis for this study
too. However, both the theory and the interviews gave me fresh new insights
as well, and especially the thorough conversations with the interviewees were

extremely rewarding both personally and professionally.

In the end | believe the process of witing this thesis has enriched my thinking
of software as means to improve the competitive advantage of organizations,
as well as of organizational dynamics in general. | hope this thesis contributes
to the work of those who strive to reach the full potential of business-techno-
logy. The world is steadily moving to a direction which makes the themes

discussed in this thesis very current today, but even more current tomorrow.
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APPENDIX 1: INTERVIEW QUESTIONS

Context (C)

C1:. Please briefly describe your background, current position and ex-
perience in the context of preparation and execution of large software

projects.

Requirements management (M)

M1: When comparing successful and less successful software pro-
jects, what type of differences have you witnessed in project execution

being based on real business needs?

M2: How do you see the role of requirements management in a soft-

ware project preparation in the context of a successful project outcome?

M3: How would you describe an effective requirements management

process in software project preparation?

M4: What do you think are the main reasons why large IT-/software

projects fail to deliver according to the original expectations?

Requirements hierarchy (H)

H1: What type of breakdown of business needs into requirements
have you witnessed in the context of a successful software project out-

come?

H2: How do you see organizations performing in mapping their exe-
cuted software project deliverables into the original business needs and
thereby creating a proof of a successful project outcome?
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H3: How do you see the mapping between original business needs,
business and user requirements and software requirements affecting a

software project outcome?

Requirements quality (Q)

Q1: What do you think are the most important requirements quality cri-

teria in software projects to ensure a successful project outcome?

Q2: What type of correlation have you witnessed between high quality
requirements in a software project preparation, a disciplined project ex-

ecution and a successful project outcome?

Requirements presentation (P)

P1: What type of format do you think is the best in documenting and
expressing requirements in a software project preparation to maximize

the contribution to a successful project outcome?

P2: What level of requirements detail in a software project preparation
do you think would be contributing most to the successful outcome of

the subsequent project?
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